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PROVISIONAL REPORT ON DIVING-RELATED
FATALITIES DURING 1989

Douglas Walker
Summary

Therewere 19 cases of diving-related deaths identi-
fied as having occurred during 1989 in Australian waters.
Three of these were associated with breath-hold diving, 13
were scuba divers and three were using compressor-sup-
plied hookah apparatus. Thislist, likethosein all previous
years, may beincomplete because of thelack of reporting of
“diving incidents’ by, and to, the diving organsiations,
which continues to be a (regrettable) fact.

Two of thebreath-hold diverswere spear fishing, one
dying from a cardiac cause and the other following hyper-
ventilation. Thethird diver isthought to havelost alertness
and then drowned when hit on the head by a“frisky” potato
cod. On this case, there is deficient data because, like in
several other cases, thelocal Coroner thought the calling of
aformal inquest to be unnecessary.

All three hookah deaths (one a doubl e fatality) were
dueto carbon monoxide poi soning fol lowing positioningt of
the air intake hose where exhaust fumes from the compres-
sor motor could be entrained.

In the scuba category there were 7 instances where
CAGE was either the proved or clinically probable critical
factor. Of these two were in relation to aborted buddy-
breathing during ascent. Four were persons who had not
dived during the preceeding 12 months. The majority of
fatalities occurred after separation from the dive partner(s)
or in a solo diving situation. Where buddies were in a
position to assist they performed well. Examination of the
records of these cases confirmstheimportance of regarding
the opinions of pathol ogists, concerning both their findings
and their interpretation of the cause of death in diving-
related deaths, as needing analysis and not necessarily to be
accepted as being beyond legitimate dispute. Thisis true
even in some instances where the pathologist has appeared
to follow a“diving death” autopsy protocol.

Casereports

BH 89/1

Although he had been a keen spear fisherman in his
younger days he had given it up for many years because of
sinus problems and had only resumed the sport 8 months
before the fatal dive. He was on medication for hyperten-
sion. Its treatment and severity is unknown but he was
known to comply poorly with adviceto take histablets. He

swam out to areef with hisbuddy, both spearing several fish
beforereachingit. Thebuddy wishedto continuearoundthe
reef to hunt on the seaward side but the victim said he was
thoroughly tired and had crampsin hisfeet and hewasgoing
to return to the beach. When he started his return swim his
buddy decided follow suit. During this swim they each
speared another fish. The buddy wasinitially 2 m from him
but they becamefurther separated and thebuddy reached the
beachfirst. Hehad |ooked back from timeto timeand noted
his companion’s absence from the surface, naturally (and
undoubtedly correctly) assuming that he had dived again.
After hereached the beach he became concerned because he
wasunableto seehisfriend at the surface so climbed up onto
some wreckage to obtain a better view. He saw nothing so
swam out and then noticed the victim’ s spear gun on the sea
bed. It had been fired. There was no sign of the victim.

Hissearch being unsuccessful, hegavethealarm, but
despite the efforts of searchers the body was not recovered
till oneweek later. Theweight belt wasstill inposition. The
autopsy revealed that he had an enlarged heart and that both
coronary arteries were markedly atheroscleotic, with 50-
80% narrowing of their main segments. 1t wasassumed that
he had suffered a cardiac problem while making strenuous
efforts to shoot a fish, then drowned. There is also the
possibility that hesuffered apost-hyperventil ation blackout,
particularly if hehad been attempting to show that hehad | ost
none of former skills.

SPEARFISHING. SEPARATION/SOLOAT SUR-
FACE. HYPERTENSION. POOR ADHERANCE TO
MEDICAL ADVICE. CORONARY ARTERIES NAR-
ROWED. ATHEROSCLEROSIS. NO BUOYANCY
VEST. FAILED TO DROPWEIGHT BELT. POSSIBLE
POST-HYPERVENTILATION BLACKOUT. FATIGUE.
NO INQUEST.

BH 89/2

Thisyoung man was regarded as agood breath-hold
diver but no description of his skill is available. He had
recently completed a basic scuba course and was employed
on aboat which took touriststo dive on the Barrier Reef, so
had opportunitiesto dive. On thisday hewaswithout duties
on the boat and was apparently swimming and breath-hold
diving near the boat whilethe passengerswere snorkeling or
scubadiving at thenearby cod hole. Itwasnot until therewas
a second query from one of these tourists concerning the
length of timehehad been underwater that acheck wasmade
ontheboat and hisabsencewasconfirmed. Asthedivemaster
was preparing to enter thewater to search for him, one of the
returning divers observed the body on the seabed, in 15 m
of water . When the body was rai sed a bruise was observed
over theright eye and although no intra-cranial damagewas
found at the autopsy the local opinion was that one of the



Case

BH89/1 42

BH89/2 24

BHB89/3

SC89/1

26

SC89/2

35

SC89/3

48

SC89/4

37

SC89/5

51

SC89/6

36

SC89/7 48

SC89/8 50

SC89/9

31

SC89/10 30

SC89/11 46

Age

Training and Experience

Victim

Experienced

Trained
Experienced

Trained
Experienced

Trained
Some
experience

Trained
Experienced

Trained
Some
experience

No training
or experience

Trained
Experienced

Trained
Inexperienced

Trained
Experienced

Trained
Experienced

Trained

Very
experienced

Trained
Some
experience

Not trained
or
experienced

Buddy

Experienced

None

Trained
Experienced

Experienced

Trained
Inexperienced

Trained
Inexperienced

None

Trained
Inexperienced

Trained
Inexperienced

None

Trained
Experienced

Trained
Experienced

Not
stated

Trained
Experienced

Dive
Group

Buddy Spear fishing

Separation
before incident

Solo

Group
Separation
before incident

Buddy
Present
during incident

Buddy
Separation
during incident

Buddy
Separation
during incident

Solo

Buddy
Separation
before incident

Group
Separation
before incident

Solo

Buddy
Present
during incident

Buddy
Separation
during incident

Trio
Separation
before incident

Buddy
Separation
before incident
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Dive
pur pose

Recreation

Cray fishing

Recreation

Recreation

Recreation

Recreation

Recreation

Recreation

Recreation

Deep
Dive

Deep diving 33(110)

Course

Recreation

Crayfish

Depth m (ft)

Dive

Not
stated

12 (40)

45 (15)

12 (40)

18 (60)

15 (50)

6 (20)

18 (60)

14 (46)

12 (40)

29 (95)

9 (30)

Not
stated

Incident

Surface

Not
stated

Not

stated

Surface

18 (60)

15 (50)

Surface

Ascent

Surface

Not
stated

Ascent

29 (95)

Not

stated

Surface

Weights
On kg (Ib)
On 4(9)
None None
On 12 (26)
On 12 (26)
On 11 (24)
On 9.5 (21)
Ditched 21 (47)
Tangled
On 7 (15)
Not Not
stated Stated
On Not
Stated
On Not
Stated
On 12 (26)
On Not
Stated
On Not
Stated
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Contents
gauge

Not
applicable

Not
applicable

Not

applicable

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Bouyancy  Remaining

vest air
No Not
applicable
No Not
applicable
No Not
applicable
Inflated Low
Not Yes
inflated
No Low
No None
No Low
Not Low
stated
Not None
stated
Not Yes
stated
Not Yes
inflated
Not worn None
Not Yes

Inflated

Equipment
Tested Owner

Not Own
applicable

Not Own
applicable

Not Own
applicable

Significant Borrowed
fault

No faults Oown
Some Oown
adverse
Some Borrowed
adverse
Some Hired
adverse
Significant Own
fault
Some Own
advese
No faults Own
Significant Own
fault
Some Own
adverse
No faults Own

Comments

Hypertension and fatigue.
Coronary artery disease.

Possibly hit on head by Potato Cod.

Post-ventelation blackout. History of
asthma

No divesin the previous 12 months.
Leaky mouhtpiece. CAGE.

No divesin the previous 12 months.
Vomited. Water aspiration.
Possible CAGE

Current. Rough water. Regulator

problem. Cardiac insufficiency.

First use of scuba. Very experienced
with hookah. Contents gauge error.

No divesin the previous 12 months.
CAGE.

No divesin the previous 12 months.
Aspiration of vomit. Gauge error.

Delay of 14 weeks before equipment
was tested.

Buddy breathing ascent. Safe error in
gauge. CAGE.

Buddy breathing ascent failure.
Mismatch of equipment. CAGE.

L eft buoyancy compensator in boat.
Epileptic. CAGE.

Cardiac death ?
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Case Age Training and Experience Dive Dive Depth m (ft) Weights
Victim Buddy Group purpose Dive Incident On kg (lb
SC89/12 45 Trained Trained Buddy Recreation 12 (40) Not Ditched Not
Some Some Separation stated stated
experience experience  beforeincident
SC89/13 42  Not trained Not Group Spearfishing 6 (20) Not Off Not
Some stated Separation stated  Ditched stated
experience before incident
H89/1 16 Scubatrained  Not trained Separation Work 15(50) 15(50) On Not
Inexperienced  Experienced stated
H89/2 28 Nottrained  Scubatrained Separation Work 15(50) 15(50) On Not
Exprerienced  Inexperienced stated
H89/3 21 Training not None Solo Work 75(25) 7.5(25) On 18 (40)
stated
Experienced

potato cod had been “too frisky” and had collided with him,
rendering him dazed or unconsicous and unablethereforeto
protect himself from drowning. Asno inquest was thought
to be necessary there are somedetail snot available concern-
ing this case.

SOLO. BREATH-HOLD. DELAY BEFORE AB-
SENCE NOTED. NO WEIGHT BELT WORN. POSSI-
BLE HEAD TRAUMA FROM FISH. EXPERIENCED
BREATH-HOLD DIVER. NO INQUEST.

BH 89/3

Few if any spear fishermen consider it either practical
or evennecessary tofollow buddy diving proceduresor have
asurface watcher while spear fishing. Itisfor such reasons
that apost-hyperventilation blackout can so readily resultin
drowning. Thisvictim was not only a competitive minded
spear fisher and hunter of crayfish but was also a scuba
instructor. Thisoutingwasan end-of-season special divefor
theinstructor staff of adiveshopandthevictimhad collected
several crayfish while scuba diving in company with the
others. They had not practiced any buddy diving discipline
because, asthe skipper said, “ They were not paying passen-
gers’. Heappeared to consider it natural that they failed to
practice what they taught others to do.

It had not been intended that they would breath-hold
divebut theseaconditionswereso unusually calmthatitwas
decided that they could dive on a reef which contained a

wreck, whichwas closetoto their return course. Itwasonly
after the others had returned to the dive boat, and had
alowed amargin of timefor hisknown determinationinthe
hunt to be fully satisfied, that they became aware of and
worried by his absence and started a search. Hewasfound,
still wearing his weight belt, lying free on the sea bed in
water only 3mdeep. Itisprobable, but unproven asthebelt
waslost during the body recovery, that he had been wearing
the heavy belt he used while scuba diving. He was report-
edly an asthmatic and had been advised for thisreason not to
continuediving. Thereisnothinginthehistory of hisdiving
or of thisincident which implicates asthmaas afactor. He
was reportedly careful to monitor his lung function with a
flowmeter before going diving, though such acourse cannot
protect anyoneagainst bronchial over responsivenessshould
they inhale afine spray of seawater during the dive. The
circumstances here are typical of a post-hyperventilation
blackout followed by drowning. Thiswas mentioned at the
Ingquest but not noted in the formal findings.

EXPEREINCED BREATH-HOLD DIVER.
CRAYFISHING. SEPARATION/SOLO. FAILED TO
DROP WEIGHT BELT. NO BUOYANCY VEST.
ASTHMA HISTORY. POST-HYPERVENTILATION
BLACKOUT.

SC89/1
Although the divershad beentrained three yearsago
the buddy had dived frequently since then, whilethevictim
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Contents Bouyancy  Remaining Equipment Comments
gauge vest air Tested Owner
Yes Inflated Not Some Hired Ditched equipment. CAGE.
stated adverse
Not No Low No faults Oown Rough water. Fatigue. Backpack
stated unbuckled.
Not No Not Significant Employer Compressor lacked inlet hose. CO
applicable applicable fault poisoning. Delay before being found.
Adverse comments on training and
work safety practices.
Not No Not Significant Employer Compressor lacked inlet hose. CO
applicable applicable fault poisoning. Delay before being found.
Adverse comments on training and
work safety practices.
Not No Not Significant Oown Malposition of air intake hose. CO
applicable applicable error ppoi soning.

was making his first dive after 12 months without diving.
Thiswas aboat dive and also aboard was an instructor with
one pupil and a child (who was left on the boat while the
otherswereinthewater). Thevictimand hisbuddy madean
uneventful divethrough anarrow cave and emerged after a
normal ascent on the other side of the small isand. They
decided to swim back on the surface around theisland using
their remaining air, first having exchanged “OK?’ signals.
After they had been swimming for only a short time the
buddy looked back and saw his friend was stationary, so
returnedto him. Hesaid that hewasfeeling very tired, sothe
buddy startedto tow him, but shortly after thishiseyesrolled
up and he lost consciousness.

The buddy managed to pull him up onto aflat rock
and was greatly relieved to see the dive boat was coming
towards them. The instructor had realised that their dive
time was nearly up and had decided to collect them. He
swam totherock and began expired air resuscitation (EAR),
first having sent aradio call for assistance. There was no
response to his resuscitation efforts.

When the equipment was checked it was noted that
there was a fine spray of water with each inhaation, the
consequence of afine hole in the rubber mouthpiece. The
autopsy revealed evidence of air embolism, the pre-autopsy
X-ray films showing the presence of air in the heart and
aorta. It is noteworthy that the ascent was apparently
correctly performed and that there was a delay before the
onset of symptoms of significance. The inhaled spray may

havealteredlung functionandbeenasignificant and adverse
factor in this fatality.

TRAINED. NODIVESFOR 12 MONTHS. NOR-
MAL ASCENT. SURFACE DELAY BEFORE ONSET
OF FATIGUE SYMPTOMS. VALIANT BUDDY RE-
SPONSE. DELAY BEFORE START OF RESUSCITA-
TION. REGULATOR MOUTHPIECE HOLE CAUSED
WATER SPRAY INHALATION. CAGE. AIR EMBO-
LISM SHOWN BY X-RAY. NO INQUEST.

SC89/2

Thevictimwasconsideredtobeanexperienced diver
but he had not dived during the previous 12 months. Hewas
dert and appeared to be in good health despite having
attended a “bucks night” prior to this dive. He was paired
with another diver and entered the water first, snorkeling at
the surface while waiting. Their descent was slow, as the
buddy had somedifficulty equalising hisears. Thevisihility
was poor and the buddy was nervous so they maintained
close contact with each other, water depth 18 m. After about
5 minutes the victim indicated his wish to ascend and
immediately started arapid ascent without waiting for his
buddy to respond. Thebuddy attempted to keep upwithhim
but wasunabletoto do so despiteinflating hisbuoyancy vest
and made asomewhat panicky, rapid ascent, but reached the
surface without ill effects. He could not see his companion
anywhereand it wasonly after he had been taken aboard the
diveboat that hesaw himfloating unconsicousat thesurface.



When reached, it was seen that the inflation hose to his
buoyancy vest was not attached. It was found that he had
inhaled vomit, and thiscould very well bewhat triggered his
sudden decision to ascend. Although no pulmonary baro-
trauma or air embolism was detected at the autopsy it is
probabl e that this occurred during his urgent ascent.

TRAINED. EXPERIENCED. NODIVESPREVI-
OUS 12 MONTHS. SUDDEN DECISION TO MAKE
RAPID ASCENT. SEPARATION FROM BUDDY RE-
SULTED. UNCONSCIOUSAT THE SURFACE. ASPI-
RATION OF VOMIT. BUOYANCY VEST INFLATION
HOSE NOT CONNECTED. WEIGHT BELT NOT
DROPPED. INADEQUATE SURFACE COVER. POSSI-
BLE CAGE.

SC89/3

Thebuddy wasjust certificated, thevictimtrained for
a year but till very inexperienced. The dive was well
conducted by adive shop and they weremaking their second
diveof theday and had surfaced after an uneventful diveand
ascent when thebuddy noticed that thevictim appeared to be
fiddling with hisregulator. The seawas now rougher than
whentheir divehad started. Thevictim did not answer when
asked if he was al right, instead pointing towards the dive
boat and then starting to swim towards it. The buddy was
therefore not alarmed and he began to swim towards the
boat, looking towards his companion occasionally but un-
ableto seehim because of thewaves. Infact thebuddy over-
swam the dive boat for this reason and was therefore sur-
prised when hereached it to find the victim was not already
there. Itwasonly thenthat thevictimwasseenfloating, face
down, at the surface about 40 m from the boat. The buddy
immediately swam to him and towed him to the boat,
attempting to keep hisface abovethewater. Heditched the
victim’ sequipment and attempted to give EAR resuscitation
inthewater, atask taken over by theinstructor, who had just
then surfaced with his pupil and observed what was happen-

ing.

The autopsy revealed the presence of anatomically
narrow cornary arterieswith much of thedistal 2/3 of theleft
anterior descending artery a miniscule vessel. There were
some scattered patches of atheroma. They had to swim
against astrong surface current to reach thediveboat soitis
believed that the effort involved proved too much for his
cardiac function and cardiac failure occurred.

TRAINED. INEXPERIENCED. SURFACESWIM
IN CHOPPY WATER. STRONG CURRENT. SURFACE
SEPARATION. NARROW CORONARY ARTERIES.
POOR SURFACE COVER. NO INQUEST.

SC89/4

A reputation for being experienced should alwayshbe
taken as being valid only in regards to the specific activity
being performed. In this incident the victim had great
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experience as a hookah diver and he thought he would try
scubadiving. He borrowed equipment and arranged to dive
with afriend, but did not abandon his plan when the friend
was not able to come as had been arranged. A witness saw
him walking towards the water and later observed bubbles
breaking at the surface when he returned to the beach.

Thefriend saw thevictim surfacetwice more, appar-
ently in somedistressand having difficulty remaining at the
surface. Hetherefore stripped off some of his clothing and
entered thewater. Onreaching the spot helooked down and
saw the victim sinking, head down. He was already 1.5 m
underwater. Heattempted without successto bring him back
to the surface but found he was too heavy. Herealised that
thevictim’ sweight belt and back pack had been ditched and
were caught by the catch bag he had tied to hisarm. Having
no knife he was unable to cut this free so he had to attempt
to tow him ashore, putting on the victim’'sfinsto assist his
swimming. Thebody snagged ontheseabed anditwasonly
when another person arrived in asmall boat that the victim
was pulled to the surface.

SOLO. UNTRAINED. FIRST DIVE WITH
SCUBA. EXPERIENCED WITH HOOKAH.
OVERWEIGHTED. BORROWED EQUIPMENT.
DITCHED WEIGHT BELT AND BACKPACK ENTAN-
GLEDONCATCHBAGTIED TOARM. NOKNIFE. NO
BUOYANCY VEST. VALIANT RESCUE EFFORT.

SC89/5

Thisvictimwasavisitor fromthe USA who had only
recently arrived in Australiaand gone straight to dive onthe
Barrier Reef. He correctly claimed to have been diving for
20yearsbut had got only 200 hours of logged dives, nonein
the previous 12 months, so was not truly as experienced as
the 20 year history suggested. Therewas no history of any
ill health. Ontheboat taking thediversout tothereef hewas
given a just-certificated diver as buddy because of his
supposed experience. All werewel| briefed by thedivemaster
during thetrip out and werea so checked by him beforethey
enteredthewater. Thewater depth herewas 18 m maximum
and all were told to ascend when their contents gauges
showed 500 psi. After about 20 minutesthe divemaster saw
alone diver surface, apparently in a normal manner, then
became concerned when he saw that he was floating too
quietly. He decided to check that all was well and quickly
swamto him, about 30 mfromthediveboat. Thevictimwas
floating face down with limbs outstretched. Heturned him
face up, ditched his weight belt, cleared his airway, and
commenced EAR.

It was now that three divers surfaced nearby, the
missing buddy with two otherswho she had joined when she
was suddenly deserted. They had surfaced when the buddy
had showed them her contents gauge indicated it was time
for her to ascend. The victim was unconscious and cy-
anosed, with froth coming from his mouth. No pulse was
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palpable even with CPR efforts. Resuscitation attempts
were continued during helicopter evacuation to shorebut he
never responded. Because of delayed awareness by the
policethat thiswasafatal accident (the victim wastaken to
a hogspital), there was delay in requesting sealing of the
equipment and it had been already disassembled and mixed
with that used by others on the dive boat before an attempt
wasmadetoretainit. Anarbitary set waschecked and while
this showed some faults it was clearly not that used by the
deceased. Thefact that theequipment wasimperfect allayed
fearsthat aspecial effort might be made to present aperfect
(but incorrect) set.

Before performing the autopsy some plain X-ray
filmsweretaken and these showed (supine) clouding of both
lung fields and (erect) gas shadows in the region of both
ventricles and the right coronary artery. When the great
vessel swere sectioned alarge gasbubblewasreleased. The
aorta and coronary vessels were healthy and there was no
evidence of recent myocardial damage. It was suggested
that there was hypertrophy of the left ventricle and cardio-
myopathy was diagnosed on the basis of this finding. A
surprising suggestion was made that the widow had men-
tioned a history of ill health. This must be regarded as a
doubtful finding.

TRAINED. EXPERIENCED 20 YEARS. NODIV-
ING PREVIOUS 12 MONTHS. SEPARATION THEN
SUDDEN SOLO ASCENT. UNCONSCIOUS AT SUR-
FACE. POSSIBLEARRHY THMIA ASSOCIATEDWITH
CARDIOMEGALY. CAGE. X-RAY EVIDENCEOFAIR
EMBOLISM.

SC89/6

Following his basic training 6 years before he had
suffered a serious road accident so had made only 5 dives
since qualification, none being in the previous 12 months.
Hewas stated to have made acomplete recovery despitethe
prolonged period, about 2 weeks, of unconsciousnesshehad
suffered. Aboardthediveboat therewereinadditiontohim
two other trained diversand agroup of nine pupilswiththeir
instructor, hisassi stant, atraineedivemaster and adivemaster.
Itwasrecognisedthat thevictimlacked experiencesohewas
includedfor thefirst divewith five pupilsand theinstructor.
Later, inthe afternoon, he dived again, thistimewith four of
the pupils who were making their first unsupervised dive.
This, likethefirst dive, waswithoutincident. They ascended
carefully together and at the surface checked their remaining
air. Three decided that they had sufficient to return under-
water, the victim and one other being advised to surface
swimreturnasthey hadlessair. Thebuddy wasquick tostart
hissnorkel swim, looking back to thevictimwhen reminded
to do so by ashout fromtheboat. Hewasthen 10 mfromthe
victim, whowasstill wherethey had surfaced, 80 mfromthe
boat. He appeared to be about to start snorkeling. Closeto
the boat the buddy dived using hisremaining scubaair, and
boarded the boat before again looking back. He saw the

victim floating at the surface “as if looking at fish under-
neath”. Soon after thisthe other three divers surfaced 40 m
from the boat, now low on air. They noticed that the vicitm
wason hisback, unconscious, alittle froth coming from his
moulth.

Hewas brought back to the boat and CPR resuscita-
tion started but hefailed to respond. The cause of death was
found to be aspiration of vomit. He had not given any
noticed signal of being in trouble.

TRAINED. INEPXERIENCED. NODIVING PRE-
VIOUS 12 MONTHS. SEPARATION AT SURFACE RE-
TURN SWIM IN CALM WATER. ASPIRATION OF
VOMIT. NO CALL FOR HELP. LOW AIR. GAUGE
READ 200 PSI HIGH. INADEQUATE SURFACE
COVER. PREVIOUS SERIOUS HEAD INJURY.

SC89/7

Asatrained and experienced diver (7 years) thisman
had hired equipment from his dive club and taken it on
holiday with hisbrother and afriend. He decided to makea
solo dive, and after watching for atime as he kitted up, the
other two left him in order to visit some of the local beauty
spots. On their return at the agreed time they saw his back
pack floating some way off the beach, in the bay, then
observed the victim floating face down in waist deep water
among therocks. Therewasacut in hisleft temple areabut
no significant bruising was noticed. All his detatchable
equipment was missing. The sea within the bay was rela-
tively calm, though it was open sea, so he should not have
been exposed to rough water. Although they believed that
thevictim was dead they made resuscitation attemptsfor the
next 45 minutes.

The backpack was recovered later floating near to
and bumping onrocksinthemarginsof achannel. It wasleft
unwashed for several days by the finder and then, when
nobody came to claim it, was taken to the police station.
Formal examination was delayed for months. It was then
noted to be showing corrsion and damage, though the person
who reported on it wasunwilling to accept that it could have
been damaged on rocks in rough water conditions. The
reason for thisfatality wasnot established, though it appears
likely that he experienced some problems and ditched his
equipment, later suffering impaired alertness following a
blow onhishead. Theautopsy showed neither drowning nor
cerebral damage signs.

Of some interest was the Coroner’ s finding that the
cause of thisincident wasa“ sudden stoppageof air supply”.
This, he stated, “ should have caused a sudden panic reflex
action which prevented resumption of normal breathing,
evenwhenair wasagain available, until eventually asphyxi-
ation was complete”. It is uncertain who suggested such a
scenario to him.
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TRAINED. EXPERIENCED. HIRED EQUIP-
MENT. SOLO. DITCHED WEIGHT BELT AND
BACKPACK. DELAY IN EXAMINATION OF EQUIP-
MENT. EQUIPMENT SHOWED DAMAGE.

SC89/8

Despitethe opinion of onedoctor that hewasunfitto
dive because of being overweight he had no absol ute medi-
cal contraindications to diving and he was passed as Fit to
ScubaDiveafter acorrect medical assessment. Hehad made
over 90 dives without trouble and was now taking a Deep
Diver Courseand had previously passed an Advanced Diver
Course. The dive was in a deep part of a harbour and
involved an instructor with six pupils. On the bottom each
demonstrated his basic skills (masks clearing, doff and don
the equipment, buddy breathing) and they were then in-
structed to make a buddy-breathing ascent up the anchor
line. Water depth here was 30 m and visibility was poor.

The buddy thought the victim was akward with
buddy breathing and when they reached about 18 m depth
the victim changed over to the use of the buddy’ octopus
regulator, and at about 9 m depth he let thisbe loose in his
mouth. The buddy pushed it back into his mouth in the
correct position and they continued their ascent, the buddy
replacing theregulator eachtimeit wasabout tofall fromthe
victim’smouth. Naturally, and correctly, the buddy omitted
theplanned (but not essential) deco step at 3mand continued
straight to the surface. From 9 m depth the victim did not
appear to be dert.

At the surface the buddy noted vomit coming from
the victim’s mouth. The buddy inflated the victim’ s buoy-
ancy vest and called for assistance. Thevictim wasrapidly
brought aboard the dive boat and it was there noted that he
was nhot breathing and had afaint pulse. Resuscitation was
commenced immediately with EAR, CPR being initiated
when the pulse could no longer be palpated. This was
continued until management was taken over by an ambu-
lance crew.

Theautopsy was conducted without adheranceto the
technique considered by diving medicine experts to be
correct. Indeed the pathologist involved declared that the
special diving-related approach to an autopsy was both
dangerousand inaccurate. Thisview was neither explained
nor justified by documentation quoting published papers.
There was surgical emphysema in the tissue of the neck,
thorax, and mediastinum but no air was noted in the heart or
main blood vessels using the usual autopsy technique suit-
able for a non-diving death. The pathologist stated, in the
report presented to the Coroner that “the findings are not
inconsistent with dysbarism”. What this pathologist in-
tended to convey by thisstatementisnot clear. Therewasno
attempt to relate the findings to the clinical picture of the
events. Itisnot unusual for a pathologist to fail to indicate
the clinical significance of findings but thiswas exception-
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aly maladroit management. Clinically this was typica of
the underwater onset of cerebral arterial gas embolism
(CAGE) symptoms. The lung histology showed severe
oedema, congestion, and emphysema, with intra-alveolar,
interseptal, and intra bronchial haemorrhages. |solated fat
emboli were noted in the capillaries.

TRAINED. EXPERIENCED. DEEP DIVER
COURSE. PRACTICEBUDDY BREATHING ASCENT.
BUDDY BREATHING FAILED DESPITE EFFORTS OF
BUDDY. USED OCTOPUS REGUALTOR FOR PART
OFASCENT. UNDERWATERONSET OF CAGESY MP-
TOMS. AUTOPSY PATHOLOGY REPORT SHOWED
INADEQUATE KNOWLEDGE.

SC89/9

Theparticipantsof thisDeep Diving Coursehad been
prevented from diving for several days by bad weather so
thiswas the first dive of the course, a shake down dive not
involving specific tests or tasks. Both the victim and his
buddy were experienced divers and the dive, on a wreck
lying inwater 33 m deep, wasuneventful. They weretasked
to check that the anchor was not trapped, which they did
before starting their ascent after the planned 10 minutes.
After ascending about 4.5 m up the anchor line the victim
tapped hisbuddy asif toindicate some problem. Thebuddy
assumed thiswastheir rate of ascent, and asthiswas correct
she continued ascending. She then saw that the victim was
drifting away from the line and signalling for her to follow.
She was able to persuade him, by signs, to return. He was
then about 3.6 m away from the line. On returning to his
buddy he removed the regulator from his mouth and ap-
peared to desire to buddy breath. He showed no signs of
panic and gaveno “low air” signal. The buddy handed over
her regulator and changed to her octopus (reserve) regul ator.
Thisprovided her with poorer supply of air than her primary
one and she took in some water. While she was recovering
from this the victim released her regulator and started to
ascend without a regulator in his mouth. The buddy,
breathing rhythm upset and in near panic, now ascended
rapidly and called for assistance on reaching the surface.

Itwasonly after shehad beenretrieved andtakeninto
the dive boat that anyone became aware that one diver was
missing following an ascent problem. He had not been seen
to surface so the skipper, an instructor, descended to search
for him. Hefound blood in the water at 15 m and followed
this down to thevictim. Heinflated the victim’s buoyancy
vest (he noticed inflation was slow) and noted that the
contentsgauge showed therewas 150 atsremaining air. The
autopsy reveal ed the presence of aleft pneumothorax, gasin
theleft ventricle and inferior vena cava, and air mixed with
blood in many vessels over the body. Therewasalso gasin
the peritoneal cavity. There was no pre-autopsy X-ray
examination of thebody. Clinical pulmonary barotraumais
an unusual finding and thefrank loss of blood into thewater
isan exceptional finding. It wasclear from hisevidencethat
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the pathologist believed the reason for this massive air
embolism was atoo rapid ascent causing gas to be rel eased
fromthetissuetoorapidly. Hewasunaware of the different
pathologies of CAGE and decompression sickness and
failedtorecognisehints, givenhimat theinquest, that hewas
incompletely informed on such matters.

Examination of the equipment reveal ed that the bud-
dy’ sreserve (octopus) regulator was indeed hard to breath,
while the problem which affected the victim was more
complex in nature. He had recently bought a new second
stage regulator and thisrequired a higher line pressure than
had hispreviousone. Thismismatch of makesresultedinthe
air supply beingmuchimpaired. InadditionhehadaJ-vave
onhistank whichwassignificantly reducingtheair flow. As
aconsequencethefilling rateof hisbuoyancy vest wasbeing
slowed by both the effects of depth and impaired air flow
rate. Thismay havemadehimthink hisvest wasinoperative,
as he failed to inflate it, and that his air supply was near
exhausted.

It was noted during testing of the equipment that the
contents gauge reading fluctuated with each breath from
showing half full toindicating nearly empty. If he observed
thisit should have aerted him to an obstruction to the flow
of air from histank.

TRAINED. EXPERIENCED. DEEP DIVE
COURSE. NORECENT DEEPDIVES. MISMATCH OF
FIRST AND SECOND STAGESREDUCED AIR FLOW.
JVALVE REDUCED AIR FLOW. FAILED TODITCH
WEIGHT BELT. SLOW FILLING BUOYANCY VEST
AT DEPTH. NITROGEN NARCOSISFACTOR. PANIC/
ANXIETY FACTORS. FAILED BUDDY BREATHING
ASCENT. MASSIVE CAGE AND PNEUMOTHORAX.
PNEUMO-PERITONEUM. HAEMOPTYSIS. BUDDY
HAD PROBLEM WITH POOR OCTOPUS REGULA-
TORAIR SUPPLY.

SC89/10

Thediveinvolvedthreediverswithtanksof different
capacities (72, 88 and 98 cu ft), the victim having the one
with the largest capacity. Towards the time for ascent they
found an anchor and, as he had the most remaining air, the
victim was deputed to remain with it while the other two
surfaced, one to remain “on station” to mark the position
whilethe other swamto their boat and brought it back. This
wasto facilitate the recovery of their prize. However, they
wereunableto locate either thevictim or the anchor and had
to assumethat asurface current had foiled their scheme. As
both were now out of air they had to call for assistance with
asearchfor themissing diver, but thissearch wasunsuccess-
ful. Thebody wasfound the next day. It wasonly after the
incident that the buddies heard that he was an epileptic who
wason regular medication of thiscondition. Althoughitwas
later stated that he had suffered no attacks for 14 years
another deposition stated that he had fits if he omitted
treatment for atime. He had been seen to take a tablet,
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presumably this medication, on the day of the fatal dive. It
is neverthel ess possible that he suffered afit while alone on
the sea bed. There was no mention of teeth marks on the
mouthpiecebut thesewould not occur if it fell out at the onset
of symptoms.

When found, the victim's tank was empty but this
cannot be taken as proof that he wasindeed out of air when
he died. The tank may have been low on air and emptied
later. Hewas not wearing abuoyancy vest although he had
one. Hehadleftitinthediveboat. Theweight belt wasstill
in position, as was the rest of his equipment, when he was
found.

Theautopsy showed no evidence of drowning or that
he had suffered an epilepticfit, according to the pathol ogist.
Thehistology of thelung revealed the presenceof disruption
of the alveolar spaces with associated intro-alveolar haem-
orrhages and oedema suggestive of pulmonary barotrauma.
Surgical emphysemawas noted to be present in the precor-
dial region of the chest. Despite his earlier comments, the
pathologist gave as his conclusion that death was consi stant
with epilepsy after scuba diving.

An examination of the equipment showed that the
clamp securing the mouthpiece was loose and allowed the
entry of afine spray of water with eachinhalation. Thiswas
described as not sufficient to cause any distress, but the
victim was not very experienced and it may have played
some part in the incident.

TRAINED. SOME EXPERIENCE. TRIO DIVE
GROUP. UNEQUAL SIZE OF TANKS. ATTEMPTING
SALVAGEOFANCHOR. DELIBERATESEPARATION
UNDERWATER. EPILEPTIC ON REGULARMEDICA-
TION. LOW AIR (PROBABLE). LOOSE CLAMP ON
MOUTHPIECE SO FINE SPRAY SALT WATER
INHALATED WITH EACH BREATH. PATHOLOGIST
REPORTED BAROTRUAMA SIGNS, BUT IGNORED
THEM IN HIS FINDINGS. PROBABLE CAGE. NO
INQUEST.

SC89/11

Thisdivewasmadefromrocks, thebuddy swimming
outfirstandwaitingfor hisfriendtojoinhim. Thevictimhad
been diving for 14 years and talked about his overseas
experiences so that his buddy was assured of his compe-
tence, though he had never been trained so held no certifi-
cation. The buddy remained about 20 m from the rocks and
watched as the victim swam out for 10-15 m then stopped
and lifted up his mask. The sea was calm and conditions
suitable for a safe dive. The buddy called out to him to
replacehismask and ook down at thekingfish, but received
noreply soswamover to himtofind out what wasthematter.
Hewastold“1 don't feel right” and the buddy observed that
he looked frightened, red faced and agitated. He asked for
hisregulator, which was handed to him. The buddy tried to
calm him and supported him as they drifted in the direction
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of the beach.

The buddy suggested that they swim alittle further
and so reach the beach but the victim declined this sugges-
tion and looked very distressed and declared his wish to
return to their point of water entry ontherocksnearby. The
beach was 200 m away, the rocks far closer. The buddy
towed thevictimtowithin3m of therock platform. Herethe
victim said hewasfeeling very tired so the buddy comforted
himand told him to keep hismask on and theregulator in his
mouth and to swim to the rocks. He assured him that he
would beclosebehind him. Therewasno apparent reply but
he responded in an unexpected manner, beginingto swimin
the opposite direction, head down and kicking with hisfeet.
The buddy wasfeeling tootired to follow but shouted out to
him. He saw him reach somerocksand climb onto them, so
assumed that all was now right with him, so he now exited,
which he found difficult because of histiredness.

A short time later he saw his friend floating on his
back 20 m away, being washed about over the rocks by the
incoming tide. He managed to just grab him while standing
on a small rock platform but lost his grip on the victim’'s
buoyancy vest while unsuccessfully trying to ditch the
backpack and theweight belt. Theweight of thefully kitted
up victim combined with the surge of the water proved too
great and helost contact withthevictim. A call for assistance
brought the helicopter rescue team and the victim was
recovered 20 minutes later. Resuscitation attempts were
unsuccessful.

The autopsy showed that the coronary vessels were
healthy and almost free from atheroma for a plague in the
circumflex branch of theleft coronary artery at thejuntion of
the proximal and middlethirds. Thishad a smooth surface
and appeared to narrow the lumen by 40-50% but there was
no evidenceof infarction. Therewasno history of ill health.

EXPERIENCED. UNTRAINED. SURFACE ILL
HEALTH SYMPTOMSAFTERWATERENTRY. VAL-
IANT ASSISTANCE BY BUDDY. SEPARATION FOR
EXITING ONTO ROCKS NECESSARY. PROBABLE
CARDIAC CAUSE DEATH. FAILED TO DITCH
WEIGHT BELT. FAILED TO INFLATE BUOYANCY
VEST. BUDDY FAILED TODITCH VICTIM'SEQUIP-
MENT DUE TO WATER POWER.

SC89/12

This overseas visitor had been diving for several
years but there is no information concerning the nature and
degree of his experience. He was with a group of his
compatriotson adiveboat trip to the Barrier Reef from their
hotel. During the trip to the dive location the group was
given atalk by the divemaster which was made against a
background of chatter which required several callsfor order
from the divemaster. An interpreter was present but it is
uncertain whether he was trandating the instructions and
descriptions concerning the dive. Shortly after entering the
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water withthegroupthevicitmreturned tothediveboat with
hisbuddy and complained of some problem with hisregula-
tor or mask (reportsdiffer). Theonly problemidentifiedwas
an over tight chest strap, which was loosened. However he
then declared that hewould remain on the boat and not dive,
so hisbuddy swam back and rej oined thegroup. Atthistime
someone drew the divemaster’ s attention to the fact that the
anchor was dragging and after he had corrected this he saw
asolo diver swimming away from the boat in the direction
taken by themain group earlier. He assumed thevictim had
changed hismind about making adivewhilestill onthedive
platform at the stern.

Thevictimfailed to make contact withthe othersand
it was only when aroll call was taken after the return of
everyonee sethat hisabsencewasnoted. A helicopter made
asearch of the surrounding area and he was found floating
near thereef. Hehad ditched hisequipment but hisbackpack
was found at a later date. Despite vigorous attempts to
resuscitate him therewasno response. Thiswasnot surpris-
ing becausethepre-autopsy X-ray and CT scansrevea edthe
presence of massive air entry into the vascular system and
thetissues. Therewas no sign of illness.

Aninvestigationwasmadeby thestaff followingthis
death and several points were made of value to dive opera-
tors. There wasthe factor of over-confidence by the group
members with conseguential poor attention to the pre-dive
instructions. There may have been language block to com-
munications, despite the presence of the interpreter. An
absence of “pagers’ for critical personnel delayed the
organsiation of the response to the “lost diver” alarm, and
the dive boat Oxy-vivalacked an oxygen cylinder. It was
also noticed how partiality of analysis could impair an in-
house investigation close to the time of atragedy. These
commentsunderlinetheimportance of maintaining aready-
response state while conducting dives.

It is naturally impossible to know what actually
happened but the victim had mentioned that he did not feel
well prior to the dive (but had not cancelled hisscubadive).
Thefactor of amour-propremay haveinfluenced hisactions,
afactor in many diving situations.

TRAINED. EXPERIENCE UNDOCUMENTED.
SEPARATION/SOLO DIVE. DELAY IN RECOGNI-
TIONTHATHEWASMISSING. DITCHED ALL EQUIP-
MENT. PULOMONARY BAROTRAUMA. CAGE.
MINORFAULT IN EQUIPMENT (OCTOPUSREGULA-
TORLEAKED AIR). POSSIBLY PANIC AND OUT-OF-
AIR ASCENT. PRE-AUTPOPSY X-RAY AND CT
CHECKS.

SC/13

The victim had been scuba diving for 3 years al-
though he was untrained. No details of the training or
experience of histwo companionsisrecorded. They swam
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toareef andtherestarted diving for crayfish. Thevictimand
one of the others had a catch bag and the third diver swam
with his catch to whoever was the nearer. The victim was
also carrying a spear gun. After 30 minutes one of thetrio
returned to the shore and wasfollowed 5 minutes|ater by the
other, leaving thevictim diving alone on thereef. They saw
him at the surface at thistime, then lost sight of him. When
he failed to reappear after afurther 10 minutes they became
anxiousand swam out towherethey had last seenhim. They
found him floating face down at the surface, minus his
weight belt and with his backpack unbuckled and half off.
The water was murky and somewhat rough at thistime.

They brought him back to shore and attempted to
resuscitate him but were unsuccessful. His tank still con-
tained 100 bar when it was checked later. He was not
wearing abuoyancy vest and had not called for assistance as
far as his companions were aware. The reason for his
drowning is not known but fatigue, the water conditions,
absenceof any buoyancy aid and theaborted attempt todtich
his backpack (not usually a helpful option) were probable
contributary factors. It ispossible that he was distracted at
acritical moment by the loosened backpack after uninten-
tionally opening its buckle.

UNTRAINED. EXPERIENCED. TRIO GROUP.
SEPARATION/SOLO. CRAYFISHING. ROUGH WA-
TER. PROBABLE SURFACE PROBLEM. SOME RE-
MAINING AIR. DITCHED WEIGHT BELT. PARTLY
LOOSE BACKPACK.

H89 1 and H89/2

This double fatality occurred on a pearl farm lease
while the trays of pearl shells were being cleaned and
checked. One of these diverswasyoung and newly (scuba)
trained, but the other was an experienced diver who had
learned the craft from a previous employee when he first
came to the job. This was considered a normal way of
learningto dive. Therewere six diversworking asteams of
two on different areas of the underwater racks and the
tragedy wasdiscoveredwhentheothersmet for awork break
and noticed their absence and the silence of the compressor
whichwassupplyingthemwith air. They had beenworking
at depths of 15-18 m and could be up to 9 m apart while
working, supplied by from the compressor in their launch.
The older of the two victims was acting as the instructor to
the younger, who had only recently been employed. They
usually worked for about 2 hours at 15 m but this might be
extended by the divers, as happened this day.

There were no bubbles and the two hoses down
showed that the divers were still underwater. The other
divers pulled them to the surface and attempted, without
success, to resuscitate them. It waslater established that on
thepreviousday theol der man had compl ained about thebad
taste of the air and had been given another compressor. But
this unit had no intake pipe and he was told to take one off
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the compressor he wasreturning. Thishe was unableto do
becauseit wastoo rusted in placeto remove. The compres-
sor was placed against thewall of the steering unit, beneath
the canopy which partly covered theboat. Theseawascam
and therewasonly adlight breeze and the exhaust fumeshad
been drawn into theair intake. 1t was noted that none of the
Diving Safety Regulationswere being observed and that the
diversemployed were untrained and usually failed to obtain
treatment whenthey suffered froman episode of decompres-
sionsickness. Thissituation waswell known to the authori-
tiesand permitted to continue. The District Medical Officer
for thearea, likehiscolleaguein another pearl diving areain
previous years, had attempted to draw attention to the need
for training and better conditionsbut achieved nothinginthe
face of economic realism.

Investigations confirmed that the cause of death was
carbon monoxide poisoning due to the incorrect placement
of the air intake drawing the compressor’s exhaust fumes
into the compressor.

DOUBLE FATALITY. EXPERIENCED DIVER
UNTRAINED. INEXPERIENCED DIVER RECENT
SCUBA COURSE. NO SURFACE TENDER IN BOAT.
BADLY MAINTAINED EQUIPMENT. INCORRECT
POSITIONING OF AIR INTAKE. CARBON MONOX-
IDE POISONING. OFFICIAL TOLERANCE OF UN-
SAFE PRACTICES.

H89/3

This case also illustrates the dangers of a
malpositioned air intake hose when using a compressor-
supplied hookah unit. The victim was an abal one diver but
thetragedy occurred whilehewasdivinginthe calm waters
of aharbour doing afavour for afriend whose mooring had
been disturbed during arecent storm. Indeed hiscompressor
wasinhisboat onitstrailer onthewharf duringthisdive. He
madeaninitial diveto assesstheproblem, surfacedtoask for
some chain and tools, then dived again. His assistant, his
“sheller”, waswith theboat ashistender and during thetime
of thefirst descent a passer-by mentioned to himthat theair
hose intake was inside the boat rather than hanging over its
side, so liable to suck in exhaust fumes from the compres-
sor’sengine. Thiswas corrected. The sheller realised that
it must have become displaced while the boat was removed
from the water and placed on the trailer, or during the short
drive onto the wharf.

The sheller became alarmed when he noticed that
there were no bubbles breaking the surface. He stripped off
and dived in to find out what had happened, surfacing in
alarm after discovering the unconscious form of his boss.
Another person pulled the victim to the surface. He was
obviously beyond the reach of resuscitation and no attempts
were made to perform this. The autopsy confirmed the
diagnosis of carbon monixide poisoning. If the story was
given correctly the air supplied to the victim for his second
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descent should have been “clean” and he would have been
expectedtoescapewithaheadache. Either thecontaminated
air from the reservoir tank compromised his survival or the
dosereceived during hisfirst descent had adelayed, but fatal
effect. This matter was not discussed at the inquest.

SOLO. ABALONE DIVER WORKING ON HAR-
BOUR MOORING. COMPRESSOR IN BOAT ON
TRAILER ON WHARF. MALPOSITIONING OF AIR
HOSE INTAKE NOTED TOO LATE. CARBON MON-
OXIDE POISONING.

Discussion

These cases serve as a reminder that diving takes
placein an environment which can be unforgiving of devia-
tions from the rules of safe diving and where problems can
rapidly progress to a fatal outcome. It is important to be
aware of what may occur so that similar events can either be
avoided or their effects minimised. Such is the purpose of
reports such as this.

Thebreath-hold fataities, which arefortunately few
innumber, show that post-hyperventilation blackout cankill
an experienced and determined diver even in shallow water
closeto friends. The cardiac death may be regarded as an
unavoidablerisk faced by all wholive, but theattemptsmade
by hisbuddy to save himillustratethevital place of abuddy
in assuring survival should the course of events be not
irretrievably set on afatal outcome. The other victim was
probably the recipient of ablow on hishead from apowerful
fish, amost unusual and “unjust” accident.

Inthegroup of scubadiverswhodied, asfar too many
did, there are a number of findings worth consideration.
Naturally the question of whether the separated and solo
divers prejudiced their chances of survival by having no
buddy at the critical timewill continueto vex many. Where
present, al thebuddiesperformedvaliantly, thoughfromthe
nature of this series none were successful in saving their
companions.

It was not surprising, though not really acceptable,
that a group of instructors ignored all the rules of buddy
diving “because it was an informal dive and there were no
paying customers’.

Health as a factor is of uncertain importance in the
prevention of fatalities. The only diver with a history of
asthma was aparently never adversely effected by it while
diving, though his practice of performing a pre-dive flow-
rate check indicates anincomplete understanding of therisk
he ran should heinhale afine spray of salt water. Thediver
with the history of epilepsy should not have been diving. It
is probable that his condition was less well controlled than
he admitted. Whether any of the divers where a cardiac
factor was implicated would have been identified by a

SPUMS JOURNAL Vol 22 No. 1 January-March 1992

routine pre-dive medical is unknown but probably they
would not.

Equipment problems were not in themselves neces-
sarily fatal but they contributed to severa incidents. A fine
spray of seawater with every inhal ation may betolerablebut
it can have adverse consequences, and a high-reading con-
tents gauge may allow a diver who budgets on too low an
amount of remaining air before deciding to ascend to find
himself with a serious low-air problem. One matter of
signficance wasthe experience of the buddy who found that
the secondary (octopus) regulator was hard to breath. Dur-
ing an emergency is not theideal time or place to discover
such animperfection. It would seemto beagood ideatotry
out one's secondary regulator from time to time so as to
avoid any such surprise. An important matter which was
identified was the possible serious consequences of amis-
match of different makesof first and second stageoregul ators
if the second stage requires a higher line pressure that the
first stage provides, for optimal functioning. This fact is
probably unknown to many who have come to no harm but
blamed the equi pment they had bought. However, it should
be remembered that this diver should have been dissatisfied
by his demand valve's function and not accepted it, and
should have regarded the wild fluctuations of the needle of
his contents gauge as giving him an imperative message to
ascend immediately. Possibly he did not consult his gauge
so missed the warning it gave.

The number of cases where pulmonary barotrauma
or air embolism (either proved or clinically probable) had
occurred was a surprise and must contain a message con-
cerning diving practices of the present day. It should be
noted that it can occur without the victim reaching the
surface or even closely approaching it. In this matter the
author has used his reading of the evidence on occasion in
preferenceto accepting theviewsof the pathol ogistinvol ved
in the case. There are till some pathologists who are
unawareof theirignoranceof diving-rel ated causesof death,
and unfortunately they are deaf to the polite advice of the
policewitnesses. Inoneinstance even the performanceof a
“diving” autopsy did not proveto indicate an understanding
of the matter in hand. As Coroners are usually obliged to
follow the finding of their “ expert witness, the pathol ogist”
there can be imperfect inquest findings. There were more
occasions during 1989, than in previous years, where these
observations were relevant and it isfor this reason a public
comment is made.

Although there has been an increased incidence of
caseswherethe Coroner has considered aninquest to be not
necessary, thiswould be of no great moment was there not
asimultaneous policy change of the coronial recordsof such
cases not including copies of the police-supplied evidence
on which the decision was based. While the primary
function and responsibility of the Coroner isto examinethe
cases of “accidental” desth, to establish or exclude the
presence of some criminal acts, it is now recongised that
thereisan equally important function served, theinvestiga-
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tion of such occurrencesby thepoliceacting asagentsfor the
Coroner. Theinformation so collected can assist the recog-
nition of critical factorsin somefatalities and thereby make
it possibleto devise strategiesto avoid their repetition or to
mitigate their conseguences. Without the resource of case
documentation prepared for the Coroners it would not be
possible to undertake surveys such as this.

Divemastersandthosewho areresponsiblefor others
may find it helpful to consider the recent aswell asthetotal
experience of thosein their case. They may also remember
theimportance of keeping an effective watch on the surface
where divers may appear and require assistance. In two
instances an unconscious diver wasnot initially noticed. In
another an alert divemaster noted the unusual quietnessof a
diver and immediately investigated. Had the diver not
suffered an inevitably fatal CAGE, his action would have
been life saving.

The dangersof carbon monoxideto hookah usersare
well known and these three deaths underline the serious
consequenceswhichmay follow theintake of exhaust fumes
into the compressor. While this gasitself is odourlessitis
possible that a refusal to dive when the air has any odour
could be a wise safety move. It is regrettable that the
investigation of the double tragedy revea ed that there has
been no improvement apparent in the application of diving
safety regulations to the pearl diving industry over several
decades. The District Medical Officers at Thursday Island
and Broome have commented on the situation on occasion
without apparent effect. Possibly matters will change with
theincreased attention to the diving industry by the various
Workplace Health and Safety Officers. Thoughtfully ap-
plied, such attention would be of real long term benefit to
many commercial divers.

Conclusions

The dangers of post-hyperventilation blackout are
again confirmed. The only way to prevent the victim
drowningwould beby achangeinattitudeonthepart of such
divers and the use of surface observers of them during their
dives. Such an attitude changeis unlikely.

Scuba divers are reminded of the importance of
checking their equipment and not tolerating demand valves
which let in water or regulators which are hard to breathe
from. They should be profligate with their air, ascending
while having sufficient remaining air for any emergency.
They should seek to never place themselves in a situation
where abuddy breathing ascent isthe only option asthiscan
end fatally. The practising of such ascentsis therefore not
advisable. Theimportance of an efficient surface cover, of
recent diving experience, and presence of a buddy nearby
should one get into trouble are all desirable propositions.

The Coronia Investigation system is of great value
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and information derived fromitis invaluableinimproving
our understanding of the critical factorsin diving safety.

Theimportance of informed pathol ogy investigation
of diving-related deathsis again stressed.
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MULTI-LEVEL RESTRICTIONSWITHIN THE US
NAVY TABLES

Bruce Wienke and Dennis Graver

Abstract

Schemes for multi-level diving are employed in the
commercial, scientific, and sport sectors. One approach
employs back-to-back repetitive sequencing, assigning
groupsat the start of each multi-level dive segment based on
the total bottom time (actual plus residua nitrogen) of the
previous segment. At times, that method allows critical
tensions, other than the controlling (repetitive) 120 minute
compartment tension, to be exceeded upon surfacing. Inthe
context of the US Navy tables, such a circumstance is
suspect. But by tightening the exposure window and ac-
counting for ascent and descent rates, such a multi-level
technique can be made consistent with the permissible
tension formulation of the US Navy tables. In studying this
multi-level technique, we can draw aline (envelope) across
the Repetitive Group Table, separating dives violating at
least one critical tension at some point in the multi-level
sequence from those not violating any critical tensions.
Ascent and descent rates of 60 feet (18 m)/min are assumed,
and the envel ope a so maintainstissue tensions below criti-
cal valuesthroughout themulti-level dive. Some 16 million
multi-level diveswereanalyzed onaCRAY supercompulter,
permitting construction of the dive envelope. The standard
US Navy sets of tissue half-lives and critical tensions were
employed. The envel ope moves non-stop time limits back
agroup or moreinthe US Navy tables, restricting the back-
to-back repetitivemethod inthesame measure. Restrictions
are straightforward and simple for possible wet testing.

Introduction

Toevaluatemulti-level diving adequately withinany
set of tables, it isnecessary to account for ascent and descent



