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EDITORIAL

IT CAN NEVER HAPPEN TO ME is the secret
Security Blanket most of us wear without giving it a
second thought. It can usually prevent us from too
brooding a consideration of all the* near misses’ we
have earned during our day’s activities. All thisis
fineaslong astheincidentsare all clean ended, but
pure poison if it resultsin burying consciousness of
thetruesignificanceof events. Two suchinstancesof
this human failing are brought particularly to your
attention in thisissue, to remind you of the necessity
to consider the possibility of a “ Diving Medicine”

problem as the cause of post dive disability.
Unwillingness to accept such a possibility allows
irreversiblechangestooccur, changesalifetimemay
never erase. The diver for abalone (STICKYBEAK
REPORT) would be alive now had he accepted that
hewasill when hereached harbour, and thevictimin
the incident Report (LITTLE BUBBLE, PLENTY
TROUBLE) would be a happier person, if either had
remembered that there is a strong basis of hard and
quitetragic experiencebehind each entryinthelist of
“ Diving Related Medical Conditions.” Most likely
neither gave a second thought to the possibility that
such thingswere REAL and could affect THEM. And
neither did their friends.

Therisingtoll of “ Spinal Bends® revealed bytheBS-
AC. 1982 DivingincidentsPanel Reportisawarning
of changing patterns. Thisisa condition where, par
excellence, earlyrecognitionandtheimmediatestart
of treatment arecritical if thereisto beany chance of
full clinical cure. It is now known that full clinical
cure does not necessarily denote full restoration of

the status quo of the spinal cord, but it is certainly
worth having:

Divers face danger from the power of the sea, the
application of the universal laws of physics and
physiology, and from the (protective and offensive)
weapons of the sea’ sinhabitants. Apart fromsharks
(and boats) most of these marine problems are small
but pack a mighty punch. Professor Tony Smith lets
usglimpseat the several modesof attack they haveon
our neuro-muscular functioning, while Dr Straun
Sutherland’ sbook tellsusabout the creatureswehad
best avoid. Neither will makethe average diver seek
to emulate Neville Coleman’ s practical approach to
marine life:

The“ alerting” value of incident reporting liesin the
part it hopefully plays in making divers aware that
their problems require treatment appropriate to the
dive-related cause. Thishurdle passed, the next one
is to ensure that the medical contact accepts this
possibility when arriving at the diagnosis. SPUMS
hasdistributedwall poster sfor displayintheCasualty
Departments of hospitals, and similar posters have
been produced in the USA. But nobody can be
FORCED totakeany noticeof them. For thisreason,
the inclusion of such information in the Divers Log
Book, asNASDShasinnovated, isamajor stepinthe
right direction. It still requires the diver and his
friendsto bringtheinformationforwardfor attention.
Insummary, themessageisbelievethat it can happen
toyou and make surethat you are sowell trained and
correct in your diving that it does not!



PROVISIONAL REPORT ON THE
1982 DIVING-RELATED DEATHS

(AUSTRALIA)

Douglas Walker

A total of nine (9) deaths were identified, involving
al typesof diving, oneincident resulting in adouble
fatality. Of thetwo snorkel (breath-hold) divers, one
was the victim of ashark and the other probably had
a post-hyperventilation anoxic blackout. Of thefive
scuba divers, none were experienced and only two
had received training. Hired tankswere asignificant
factor inthree casesbut thereisnoway to prevent the
buddy fromusingavalid certificateto hirefor another
person. Only through the education of divers about
the potential for disaster of making scubaavailableto
the untrained can this problem be resolved.

Sudden catastrophic failure of afirst stage regulator
wastheapparent trigger for thedoubl efatality, one of
thevictimsbeing on her first ever dive, the other was
trained but inexperienced. The sudden death of one
diver was the result of a heart attack, two previous
“sentinel” post-exertion episodesof illnessnot having
been recognized as of significance. The hookah
(abalone) diver died when he ran out of luck and
suffered fatal decompression sickness. He had many
years of disregarding sensible diving practices and
three spellsin therecompression chamber beforethis
episode. The user of the rebreathing set was taking
part in an open sea military exercise and suffered a
fatal “air embolism”, having made a sudden ascent,
possibly to escape “playful” seals though the true
reason cannot be known.

CASE REPORTS

These reports are based on evidence presented at
coronial inquests, with the exception of case RE 82/
1 where the records are not yet available.

Sn 82/1

Thevictim was amember of aparty of bushwalkers,
one of whom had brought along a wet suit, weight
belt, spear, etc. Hewasthethird persontobegiventhe
use of the equipment. Hisfriends started to call him
back to the shore asthey felt 50m wastoo far out and
because a bag containing cleaned fish and abalone
had been washed into the sea. A largefishwithafin
wasseennear thevictim, abrief strugglewasobserved,
and blood was seeninthewater. Thebody wasnever
recovered. Later, alargewhitepointer wasseeninthe
vicinity of theincident areaand wasthought to bethe
fish responsible.

SHARK ATTACK

Sn 82/2

Bath the divers involved were experienced breath-
holdand scubadivers. Theseawascalmandvisibility
was about 7m. They spearfished for atime, then the
buddy returnedtotheir boat to don hisscubawhilethe
victim made a further dive to a hole he had found.
After 10 minutes, the buddy became alarmed by the
non appearance of hisfriend at the boat and made a
search. Thevictimwasfound onthe seabedin 12m
deep water, the weight belt still in position.
Hyperventilation before diving is usual in breath-
hold spearfishers and in experienced divers can, by
“washing out” carbon dioxide, lead to successful
suppression of the urgeto breathe, allowing hypoxia
to compromise cerebral function. Only observation
and rescue of the victim by an alert buddy can then
prevent drowning from occurring.

SEPARATION  (before the
HYPERVENTILATION BLACKOUT

incident).

SC 82/1

Therewerethreedivers; oneof themtrained andwith
his own scubagear but the otherswere untrained and
grossly ignorant and inexperienced. They were not
closely acquainted and seem to have decided to go
diving somewhat on impulse. Diver A used his
DiversCardtohiretwotanks, refusingthesuggestion
that buoyancy vestsshouldalsobehired. Diver B had
used A’s scuba once before, a solo dive while A
remained on shore. Thereisno evidencethat C, the
victim, had ever used scuba previously.

The dive platform was arock ledge about 0.5 - 1m
above the moderately rough, 3m deep, water. A
checked the kitting up of B and claimed to have
checked C, but probably gave only a cursory glance
a him. A entered the water first, immediately
submerging to adjust a loose strap and so unable to
observe his companions. Diver C waswearing A’s
wet suit and it wastoo tight, the hood constricting his
neck. He was seen to surface in apparent trouble
immediately after his water entry, trying to pull the
hoodfromunder hischin. Hethen becamesubmerged
again and was seen attempting to regain the rock
ledge before being lost to observation. Two children
ontheshorethought that they had heard thevictimtry
to persuade A that it was too rough to dive, but A
denied that this conversation had occurred. Diver A
was alerted to the trouble and made a search, finding
thebody ontherocky seabed. Heditched thetank and
weight belt to assist him to surface with the body.
Resuscitation was partially successful and thevictim
reached hospital, but died therefromanoxiaproduced
braindamage. Examination of theequi pment showed
that theregulator had been attached upsidedown, the
hose leading over the victim’sleft shoulder. Thisis
evidence of the victim’s inexperience and of A’s
failure to make any real check.
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GROSS |IGNORANCE. ROUGH SEA.
INAPPROPRIATE DIVE PLATFORM. USE OF
ANOTHER' S* DIVERSCARD” TO HIRE SCUBA.
NOVEST. SEPARATION. INCORRECT ASSEMBLY
OF EQUIPMENT. TRAINED DIVER'S
IRRESPONS BLE LOAN OF EQUIPMENT AND
USE OF DIVERS CARD.

SC 82/2

Though trained, the victim had found it necessary to
take several courses of instruction before obtaining
certificationandwasstill inexperienced. TheCoroner
made strict investigation of the training and both
Diving Schoolswere doubtless pleased that they had
maintained good records. Therewasahistory of two
episodesduringtrai ningwherethevictim had surfaced
from adive and then become cyanosed and “ blacked
out”. She had neither attended a doctor nor told her
husband, her buddy on this dive, concerning these
events. It was a boat dive and the skipper checked
that everyone was certified, correctly equipped, and
had buddies. The site was areef at 24m descending
to40mapproximately. Thevictimandbuddy wereto
remain at 24m, a depth condition given because of
age and inexperience. They intended underwater
photography. After 20 minutes, they decided to
ascend as their contents gauges showed a low air
situation. They started to |eave the bottom together
but immediately became separated and only one
reached the surface. A search was instituted
immediately the victim's absence was noted. The
body was found still with all equipment intact and
with the regulator in the mouth, buoyancy vest
uninflated, at about 42mdepth. Thetank wasshowing
empty on the contents gauge. Autopsy reveaed the
presence of significant coronary artery diseaseinone
of the main vessels and it was suggested that afatal
cardiac arrhythmia had been triggered by an out-of-
air stress, thoughthiscannot beproved. Itissuggested
that the victim had lost part of her photographic
apparatus and started a final search for it when she
was expected to start the ascent.

SEPARATION. LOWAIRS TUATION. CORONARY
ARTERY DISEASE. EXCEEDED PLANNED/
ADVISED DEPTH. RAN OUT OF AIR.

SC 82/3

Aswastheir usual practice, thevictim and hisbuddy
hired scubaequipment beforetheir camping holiday,
the buddy using his“Divers Card” for this purpose.
Neither was experienced, the victim indeed having
been advised that he should not undertake scuba
diving after he had attended a few diving lessons
sometime previously. His parentswere unaware of
thissituation. They entered calmwater together from
ajetty and, after aninitial difficulty withthevictim’'s
regulator had beenresolved, started aslow swimming
descent. When they were at about 15ft depth, the

5

victim seemed to suffer some pain. The buddy
assumed the causeto becrampsinthelegsand started
to rub them, but was kicked away. Redlizing that
somethingwaswrong, heditched thevictim’ sweight
belt, receiving another kick at thistime. Asthevictim
continued to sink and had | et the regulator drop from
hismouth, henext attemptedto offer hisownregulator
but was repulsed. He therefore ditched the victim's
back-pack and brought himtothesurface. Hewastoo
fatigued during his efforts to tow his friend back to
thejetty tocall for helpanditwasonly after thevictim
exerted afinal flurry of activity and sank out of his
grip that those watching from the jetty realized that
this was a “for real” emergency. The body was
recovered 15 minutes|ater, after theexhausted buddy
reached the jetty. There was no air lack or other
equipment problem.

INEXPERIENCED. UNTRAINED. HIRED TANKS
USINGBUDDY SDIVERSCARD. NOBUOYANCY
VEST. UNEXPLAINED PROBLEM CAUSED
INCAPACITY. PANIC. VALIANTBUDDYACTION.
SURFACE TOW PROBLEM.

SC82/4 & SC82/5

These divers died in calm water soon after
commencingtheir dive. Therewerenowitnessesand
the tragedy was discovered only when their bodies
werefound floating at the surface. 1tisbelieved that
diver A had owned histwintank scubafor 18 months
to 2 years. He had bought it from a friend on the
understandingthat heintended totakeadiving course.
He is thought to have completed a course about six
months beforethisincident and to have hired ascuba
unitfromthediveshopwhereheobtained histraining
in order to take hisfriend (diver B) for her first dive.
Examination of the equipment indicates that shortly
after leaving the surface, diver B’s first stage
explosively free flowed when the diaphragm
disintegrated. Thiswould have blown the regulator
out of the victim’s mouth, vented the tank’s air, and
produced immediate panic. Drowning probably
ensuedrapidly. Diver A isassumedto haveattempted
to give aid and to have drowned aso, though his
regulator was still in his mouth when the body was
found. Diver B had a buoyancy vest but it did not
have any CO2 cylinder and the tank hose supply was
not connected. Diver A had aFENZY Vest but had,
inerror, turned thewrongtap and disconnected theair
bottlerather than turningit on. Only 500psi had been
used fromthetank hewasusing (the other wasturned
off), indicating that theincident occurred early inthe
dive.

TANK HIRED USING BUDDY'S DIVERS CARD.
FIRST DIVE. TRAINED BUT INEXPERIENCED
BUDDY. CATASTROPHIC EQUIPMENT
FAILURE. BUOYANCY TEST WITHOUT CO2
CYLINDER. BUOYANCY VEST USE ERROR
(DISCONNECTION).
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H82/1

Hewasaman respectedinhiscommunity, anabal one
diver with 15 years experience, but no training. He
had received treatment for bends on three occasions,
the most recent being 6 months previoudy. He
followedtheusual abal onediving practiceof keeping
no accurate note of thedepth and duration of hisdives
but seems to have been working for 4-5 hours a a
depth of 60-72feet, though he stated thedepth as50ft.
He had not left the water during this time though he
had briefly surfaced each time (4-5) asafull bagwas
raised. No decompression stops were made. On
reaching harbour he admitted excessive fatigue and
seemed to be slow. However he denied that he was
ill and returned home, arranging to dive again the
next day. About 7 pm, four hours after he had
surfaced for the last time, he telephoned a friend to
say that he had the bends and needed treatment. He
stated that the symptoms had commenced at 6.30 pm
and that he was now finding breathing difficult. He
was quickly taken to the local RCC and compressed
to 60 fsw gauge. When seen by adoctor at 10.30 pm,
he was serioudly ill and an |1V drip was started. His
condition seemed to improve and he was taken from
thechamber at 1.30thenext morning. Unfortunately,
he suffered a relapse two hours later. Despite
recompression to 165 fsw gauge death occurred as
pressure was being reduced to 60 fsw gauge.

SEVERE DECOMPRESSON SCKNESS. TOTAL
NEGLECT OF DIVE TABLES. DELAY IN
RECOGNITION OF SEVERITY OF DCS

RB 82/1

During an open water military exercise, the buddy
pair of divers were aware of the presence nearby of
sedls. At one stage of the dive, the dive leader came
to the surface to establish their position, leaving the
victim at the depth of their buddy line. However,
shortly later, the victim was seen to break the surface
forcefully. Thefull detailsare still not available but
itispresumed that an expl osive ascent had been made
and fatal cerebral “air embolism” resulted.

DISCUSSION

Shark attacks' arerareandthisonewasunpredictable.
Film makersfind difficulty in attracting sharkswhen
they want to so theimportance of thefishand abalone
lost into the sea cannot be evaluated as arisk factor.
Hyperventilation is a known risk to all experienced
spearfishermen and this death illustrates that it is
deadly when anoxic blackout occurs and thereis no
buddy watching and ready to effect rescue.

Thescubadeathsillustratetheriskstakenwhen scuba
isobtai ned and used by untrained and inexperienced.
Though the sudden equipment failure of case SC 82/
5 could have resulted in the drowning of even a
trained diver, the death of the buddy was at least in
part a result of hisinexperience. The hiring of the

scubain case SC 82/2 was completely legitimate. It
is not known whether the victim had any awareness
of her ill health and therefore the death can be
considered as something which could have occurred
a any time, anywhere, though the separation and
underwater situation made a fatal outcome
unavoidable. The value of keeping good records of
training, and of correct diving procedures being
followed, is thoroughly apparent, as severe adverse
publicity would have affected the diving instructors
in this case had they not been able to satisfy the
Coroner. Nowadaystherelativesof victimsaremore
likely to seek to placeresponsibility on othersthanon
the victim’s own actions.

The hookah diver suffered the, thankfully rare,
consequences of disbelief in decompression
procedures. Unfortunately, the serious nature of his
symptoms was not initially recognised and fatal
changes proceeded despite the initial improvement.

Rebreathing units are full of problems and must
NEVER be used unless specia training has been
received. Full detailsof thiscaseare unavailable but
it is known that immediate resuscitative attempts
were unavailing. It illustrates that even an oxygen
embolus can be fatal.
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UNUSUAL INCIDENTS FROM THE PAST

Number 1 - 1955

“Three of uswerewaiting for alull inthe swell to get
intothewater easily when | saw aboy out beyond the
wavesfrantically tear off hismask and flounder about
desperately in about 20 feet of water. | immediately
drew my friends' attention to him and off we went.

It was quite obviouswhat had happened to him when
wereached him: histhick, long underwear, only held
up by abelt, had fallen down and become entangled
about hislegs.

The moral of this story is - if you wear longjohns,
wear your costume over the top of them.”

Australian Skindiving and Spearfishing Digest,
October 1955



PROJECT STICKYBEAK

This project is an ongoing investigation seeking to
document all types and severities of diving related
incidents . Information, all of which is created as
being CONFIDENTIAL in regards to identifying
details, isutilisedinreportsand casereportson non-
fatal cases. Such reports can be freely used by any
interested person or organization to increase diving
safety through better awareness of critical factors.
Information may be sent (in confidence)

Dr D Walker

PO Box 120
Narrabeen NSW 2101.

LITTLE BUBBLE, PLENTY TROUBLE

A cautionary tale taken from the Project Stickybeak
Non-Fatal incident file.

This dive was made by two divers who had trained
together 18 monthspreviously and continued regular
diving asbuddies. Thereweretwo non-diversleftin
theboat. Thewater wascalmwithaslight current, the
depth 14m, the visibility 5-8m, and the sea bottom
flat and sandy. There was no formal dive plan but
they practised good buddy nearnessat all times. The
victim carried acatch bag and a speargun, his buddy
a speargun. The buddy was aware that there was a
spent CO2 cylinder inhisbuoyancy vest but corrosion
had prevented its removal. A pleasant, trouble free
dive was fully anticipated.

Approximately 35 minutes into the dive the buddy
motioned to the victim that he was having difficulty
in breathing from his regulator. They were close
together and able immediately to commence buddy
breathing using the victim’'s single regulator.
However, after acoupleof exchangesof theregulator
the buddy handed it back and | eft the bottom, bolting
for the surface. The victim immediately followed,
catching him at about 3m depth, having ascended
about 10m. Both divers had been negatively to
neutrally buoyant at the bottom. The victim
remembers that the ascent was controlled and, if
anything, slightly arduous.

Together again at 3m the victim again attempted to
establish buddy breathing, but after a few more
breaths the buddy headed for the surface again. The
victimfollowed and believesthat he madethis3mor
so ascent without the regulator in his mouth, and that
he held his breath because the surface appeared to be
just above him.

Both divers hit the surface at almost the same time
and fortunately the boat had spotted them and was
underway towards them. The victim inflated his
buoyancy vest and supported his buddy, but neither
diver wasunduly upset asthewater was calm and the

boat near.

Thevictim, who was now holding 2 speargunsand a
catch bag, now noticed that he had no feelingsin and
could not move hisright arm and leg. He informed
his buddy, who then assisted him in removing his
gear and helped him to the stern of the boat. From
here he was hauled rather uncomfortably face down
over the stern ladder and inboard by the two in the
boat. By the time the boat reached shore, 10-15
minutes later the victim found he was able to walk
without assistanceto aprivate car, which took himto
hospital. Hetold hisstory at the Casualty Department
and underwent afull physical examination. Hewas
notinany great discomfort andfelt that the symptoms
werediminishing. Examinationincluded ECG (which
was normal), chest x-ray and neurological check of
reflexes. He was told that he had “a bubble in the
neck” and“ shadow where air had expanded fromthe
lungs” He was placed in the recovery ward and
advisedthat hewoul d beall owed homenext morning.
As time progressed, feeling began to return to his
limbs, though he was experiencing an unusual need
toempty hisbladder. Notreatment other than bed rest
was given.

The next morning (day 2) he attempted to get out of
bed and found he could not movehislegs, they lacked
co-ordination. He was subjected to further
neurological and x-ray tests. He could not hold his
legs up when lying down, cold felt hot and sharp,
blunt.

He remained in hospital and over the next few days
his condition slowly improved. He was not offered
any treatment, drugs or physiotherapy during his
hospitalization. He was discharged on day 6 with
adviceto take aweek off work. Thishewas unable
todoashehadwork commitments. Hiscondition, he
was told, was due to shock. He saw a hospital
document which gave the diagnosis as “Pneumo-
mediastinum”.

Four weeksafter theincident, hefelt that hewasonly
just recovering his normal walking ability and was
still suffering sensitivelegsand feet and uncontrolled
twitching of the legs.

DISCUSSION
The following points arise from this tale.

1.  Theinitia problem was inadequate air flow,
there still remaining 8000kpa. 1t was suggested that
thiswasthe result of afaulty J-valve and/or the tank
valve had been inadequately turned on.

2. The correct response to this situation was
either an immediate ascent (he was having difficulty
but wasnot out of air) or had thebuddy had an octopus
regulator therewould havebeen atroubl e-freeascent.
Buddy Breathing ascents are notoriously full of
potential for disaster and should only beattempted by
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thosefew diverswhoarehighly trainedinitwitheach
other. Break-away iscommon when difficulties are
encountered. In this case it was the donor who
suffered pulmonary barotrauma.

3. Startingadivewith non-functioning equipment
(the vest) introduces an unnecessary risk factor.

4, The value of the buoyancy vest, the nearby
buddy, and aert surface cover areillustrated.

5. Neither diver accepted the significance of the
symptoms. DIVERS MUST BE ALERT TO
ASSOCIATE POST-DIVESYMPTOMSASDIVE
RELATED, THAT “DIVING MEDICINE
PROBLEMS’ DO EXIST AND ARE NOT THE
INVENTION OF WRITERSOF DIVING BOOKS.

6. The Neurologist and others were not divers
and were seemingly unaware of the relevance of the
diving element of the story presented by the victim.
SELF PRESERVATION REQUIRES THAT THE
DIVER IS ABLE TO COMMUNICATE THE
BASICS OF DIVING MEDICINE. Management
would have been different had the problem been
made known to a Diving Medicine Specialist.

7. Thiswasacaseof Pulmonary barotraumawith
mediastinal and neck “surgical” emphysema and
clinical evidence of air embolism. The cord was
affected from the consequences of the CNS* shock”
response. Thismatter will bediscussed morefully by
Dr John Miller in alater issue.

ACKNOWLEDGEMENTS
Thisimportant and informative report has been
reprinted virtually as received. Itswriter isto be
highly commended and is sincerely thanked.

UNUSUAL INCIDENTS FROM THE PAST

Number 2 - 1965

A Tongan’s Grim Battle

A Tongan spearfisherman was serioudly injuredin a
curious accident last week, reports the Tongan
newspaper, the Chronicle. HeisHausiaSekona, who
went night-diving with a group of others aided by
petrol lamps.

The Chronicle says that from reports gathered from
the other divers, it appears that Hausia was pierced
through the head by a haku, a swordfish of the Bar
family.

Thesefish are an occupational hazard to night divers
as they are attracted to the light, and skip along the
surface at a high speed towardsit.

Oneof thewitnesses said that he saw what hethought
was Hausia, struggling with what appeared to be a
good fish, so he went to his help.

By the time he arrived, Hausia was unconscious,
head-down and bleeding profusely from the head.

From this observation, the Chronicle continued, the
divers surmised that what had been seen was ahaku
with its sword jammed in Hausia's head, and
struggling to free itself, which it did before they
appeared.

The Tongan Medical Department reported that the
wound whichwas 1inchlongand 1 inch deep caused
the base of the skull to fracture and ruptured the
covering of the brain and spinal cord.

The latest report of Hausia's condition said that he
was progressing satisfactorily.

Australian Skindivers Magazine, December 1965

UNUSUAL INCIDENTS FROM THE PRESENT

Number 1 - 1983

COMPRESSED-AIR CYLINDER TAP DEFECT

Noel Roydhouse

Onthe12th of January 1983, whendivingfor scallops
in 80 feet of water in the Cavalli Passage, | |eft the
surface with an air cylinder whose gauge indicated
3,300 psi. Theflow of air wastested and found to be
adequateat thesurface. A fairly rapiddescent brought
me down to 80 feet where my buddy diver looked
round, saw me six feet away, and started doing his
collecting. Atthisstagel suddenly had great difficulty
in breathing, asthough my air supply had run out. A
look at the pressure gauge, which now showed 500
psi, and | decided that UPwasagood placetobe. The
only thing | could think of at this stagewasthat | had
not turned thetap on and had descending using theair
inmy circuit, althoughthat wasobviously notfeasible.
| placed mysalf intheupright positionand as| did not
appear to be moving upwards cameto the conclusion
that | should inflate my buoyancy compensator, and
decidedthat | would splitit 50/50. Asl did not appear
to berising at the rate which | needed, | dropped a2
pound lead weight (I have a vest type diving outfit
which has the weights in pockets, a built-in
compensator and back pack). My rate of ascent
increased and | began an emergency ascent. My rate
of ascent was equal to my bubbles for the first half,
and faster than the bubblesfor the second. | used the
continuous breathing cycle ascent with an over-
emphasis on the expiratory phase. | reached the



surfaceand held up my right handtoindicatemy need
for help from the drifting, diving flag equipped,
boatman. After apause of five seconds, heflew into
action, started the engine and came to collect me.

The defect was that the tap had only been turned 2.5
turns on instead of six. This gave enough air at the
surface but not enough was supplied at adepth of 80
feet. The cause of the malfunction was corrosion on
the stem of the tap meeting further corrosion in the
seating of thetap oncethetap had been unwound 2.5
turns. It wasan aluminium cylinder and was due for
acheck in April 1983. With manipulation, this tap
could be turned on fully and it was only because a
light touch had been used to open it that the tap had
stopped after 2.5 turns.

The moral of this story is that you should aways
ensurethat you tap isturned on fully, and you should
know how many turnsisfull on.

CEREBRAL AIR EMBOLISM CASE REPORT
SYMPTOMS OF CEREBRAL AIREMBOLISM
COMING ON FIFTEEN MINUTES AFTER
RESCUE

Reprinted from DIVER (Sept 1982) by kind
permission of the Editor.

A seventeen year old Oxfordshire diver, Tricia W,
suffered a cerebral air embolism after surfacing too
rapidly at Stoney Cove, L eicestershire, early thisyear
(1982). Shewas successfully treated in the Centre's
recompression chamber.

Theaccident took place one Sunday whentherewere
more than 200 divers enjoying the facilities of the
cove. Triciareached the surface in a panic and the
rescue boat responded promptly to her screams. She
was carried swiftly (feet higher than head) to a hut
where her condition was assessed, and she seemed
none the worse for her experience. Then, fifteen
minutes|ater, shecried, “Alan, | can’'t seeyou”. Her
vision had gone.

Only threeminutes passed before shewaslockedinto
the recompression chamber with a first aid man,
David Crouch, and compressed to 50m. Surgeon
Commander Thomas Shields, of the Roya Navy
Diving Division, HMS Vernon, was consulted by
phone and he decided to driveimmediately to Stoney
Cove.

Hewasimpressed with what he saw when he arrived
and spent three hours drawing up specia tables of
pressure and oxygen levels before returning to
Portsmouth.

It took 39 hoursto complete Tricia streatment inthe
chamber and 43 year old David Crouchlost about two
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stone in weight during his constant vigil at her side.
The team outside, which included the Centre's
directors, Harry Chapman and Alan King, monitored
the compression treatment and kept up a supply of
clothes, washing materials, medical needs, food and
drink. For thelast eight hoursthe Centre’ s manager,
Andy Fraser, joined the patient and attendant in the
chamber asthey breathed pure oxygen. Thiswas so
that he could help the watch for signs of oxygen
poisoning, arisk at this stage of the treatment.

Happily Tricia has made a complete recovery from
her ordeal, thanks to the outstanding efforts of all
involved.

BSAC REPORT REVEALS "EPIDEMIC’ OF
SPINAL BENDS

The British Sub-Aqua Club has been collecting, and
reporting on, diving related incidentsfor longer than
any other organisation in theworld. Its most recent
annual report, presented at theBS-ACDiving Officers
Conference (31 October 1982), maintai nsthetradition
of makingthedataavail ablefor general discussion. It
containsInformation of all types, not limitingitself to
the UK or to BS-AC member incidents, a point to
remember when reading it. Despitethe effortsof the
Diving Incidents Panel, many incidents are but
sketchily reported. Neverthelesstheir inclusionisof
real valuebecausethey hel pthediscovery of themost
commonly occurring problems, or at least the
problems divers think are report-worthy. Over the
years such apolicy hasindicated the danger areas of
poor boatmanship and of Deep Rescue tests, among
other matters. This year the critical danger areas
include the incidence of decompression sickness
(DCY9), particularly the number of Type Il cases, of
icy water diving, of ENT problems and buoyancy
vest (ABLJ) troubles.

There were nine fatalities noted, though no details
wereavailable concerning one. Two victimsseemto
have suffered “Heart Attacks’ while aone, three
became separated during ascent (one was a failed
buddy breathing ascent in which the donor died)
whileafourthdrowned at thesurfaceafter an Assisted
Ascent exercise. Onediver waslost under ice, while
the last case was the result of trauma from the dive
boat’ spropeller. Non-fatal propeller andiceincidents
are detailed also.

Thethirty three(33) casesof DCSwhichoccurredare
agravewarning of slipping standards, particularly as
they included nine (9) spinal bends (or possibly 10)
and two (2) cerebral bends. There were also five
caseswherethediver seemingly deserved, but did not
suffer, DCS and one case where the diagnosis was
later changed to that of anipped nerve asthe cause of
symptoms. Onecaseoccurred after achamber “ dive’
to 165 feet, and one occurred in a 16 year old.
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Unfortunately no details of this case are provided.

Sudden loss of consciousnessisaproblemwherethe
presence of abuddy is essential for survival. There
were five such incidents, two being the result of air
embolism, onefollowed drum perforationat 7m, and
the fourth was the climax of events when an
apprehensive novice had buoyancy problems while
underwater, then“ beat thedemandvalve’ (regul ator)
at the surfaceand inhaled water. Theremaining case
occurred in an under-ice dive by a novice and two
certificated divers. Thenovice sweight belt dlipped
to around his knees, then he ran out of air and
snatched the regulator of the nearest buddy, who had
to buddy breathe unexpectedly with the third diver.
Luckily they broke through the overlying ice as
sharing started to become chaotic. The novice was
unconscious and had purple lips when he got to the
surface, but breathing restarted when his neck was
extended. Only training prevented anincautiousdive
from ending in tragedy.

The members of the Diving Incident Panel deserve
more than a vote of thanks. They deserve better
Incident reports from divers.

SCUBA ACCIDENTS ON THE MONTEREY
PENINSULA AND EXPERIENCE WITH A
SINGLE LOCK CHAMBER
1971 - 1981

Takashi Hattori

Theprimary purposeof asinglelock 7ATA chamber
isforthetransport of diving victimsunder pressureto
amoresophisticated doublelock chamber. However,
circumstances have caused such chambers with
oxygen capability to be used for definitive treatment
of the less serious and less complicated cases of
decompression sickness (DCS) and arterial gas
embolism (AGE). Such asituation hasexisted onthe
Monterey Peninsulafor the past ten years.

BACKGROUND

Thisisareview of the scuba diving accidents from
1971 to 1981 and their causes aswell asthe result of
their treatment. Some background information is
provided to give an overall picture.

The California Parks and Recreation Department
estimatesthat about 50,000 diversvisit the Monterey
Peninsula yearly. A conservative estimate is that
one-half of thesediversare studentsin diving classes
for open water training.

70 per cent of al ocean diving classes held north of
San LuisObispo areheld onthe Monterey Peninsula.
This would include the northern two-thirds of
Cdlifornia.

Thechamber islocated at the Pacific Grovefirehouse,
and operated by the Pacific Grove Marine Rescue
Patrol of which the author is a member.

Theauthor wasinvolvedinthetrestment, investigation
andreporting of almost every caserecorded aswell as
being present for most of the autopsies, which are
required for all coroner’s casesin California.

ACCIDENTS
The accidents were separated into five categories.

1. In trouble; those who found themselves in a
dangeroussituationfromwhichthey wereable
to extricatethemsel veswith or without outside
help.

Near Drowned.

Drowned.

Decompression Sickness (DCS).

Arterial gas embolism (AGE).

grwN

TABLE|

DIVING ACCIDENTS ON THE MONTEREY
PENINSULA 1971 - 1981

Subtotal
In Trouble 45 45
Near Drowned 31
68
Drowned 37
DCS (Divers) 18 18
(Flyers) 6
Arterial Gas Embolism 21 21
152

Total number of divers on peninsula= 500,000
Total number of diversin classes = 250,000

Table | showsthat most of the fatal accidents during
scuba diving end up as a drowning. This is in
agreement withtheUniversity of Rhodelsland study.
There were 37 drownings and 6 fatal cases of AGE.
There were no deaths from DCS.

In trouble, near drowned and drowned

Heavy surf contributedto moreaccidentsandfatalities
than any other single cause. Most of these were due
to entering the surf against on€’s better judgement,
but a few were victims of the rapidly changing
conditions for which Monastery Beach is notorious.

Unknown. Most were divers who failed to surface
after adive and whose bodies were recovered hours
todayslater. Autopsy usually wasnot too helpful due
to the deteriorated condition of the body.



Deepdive. Of theeight diversknowntomewho have
gone deeper than 150 feet, fivearedead. | am aware
that many more have gone to this depth and beyond
and returned safely, but the percentagesare certainly
not good.

TABLEII

IN TROUBLE
NEAR DROWNED AND DROWNED DIVERS

In Near
Cause Trouble Drowned Drowned

w
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Heavy Surf
Unknown
Deep dive
Kelp
Exhaustion
Air embolism
Cardiac
Medication
Equipment Failure
Hypothermia
Buddy Breathing
Out of Air *
Hyperventilation
Hypoglycaemia
Miscellaneous

* (4 AGE)
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Kelp. Entanglement in the kelp peculiar to the west
coast has led to a significant number of accidents
including death by drowning.

Out of air. Hereisan interesting breakdown of what
the end results were in eight cases:

air embolism 3
near drowning 3
AGE and drowned 1
in trouble 1

Of the other contributing causes of accidents, almost
all have been mentioned at onetime or another by the
late Dr Charlie Brown in his many articles in
magazines and journals on diving medicine.

The survival figures of the drowning accidents
approximatethosereported by Dr Model| of 91 cases
over aten year period in CHEST in 1976.

All who were awake on admission to the emergency
room (ER) survived.

All who arrived with spontaneous respiration and
heart beat survived.

Noneadmitted having cardiopulmonary resuscitation
(CPR) and with fixed dilated pupils survived.

Nonesurvived whosearterial pH was 6.8 or lower, or
whose PaO, was below 40 mmHg.
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Two survived with mild to moderate brain damage.

Two are till comatose two and four years after the
accident.

PEEP was used in all cases requiring endotracheal
intubation.

Decompression sickness

Therewere no deaths from decompression sickness.
| am curious as to why we had so many peripheral
nerve casesin comparison to Type | and other Type
Il cases.

TABLEIII
DECOMPRESSION SICKNESS

TYPE DIVERS FLYERS
Typel (pain only) 4 3
Typell 4 3
Typel & Il (mixed) 10

Peripheral nerve 5

Spinal cord 2

Staggers 1

Chokes 1

Cerebellar 1

Statisticsinclude both diversand flyers. Table5was
the most often used US Navy Table (14 of 25 cases)
withonerecurrenceleft with somepermanent residual
signs. This diver initially developed weakness of
bothlower extremitieson surfacingfromanuneventful
dive. He had to be assisted into the boat, but by the
time he was brought ashore and to the firehouse, he
was asymptomatic except for adlight paraesthesia of
thelegs. Paraesthesia cleared within ten minutes at
60 feet on oxygen so the treatment was completed on
USNavy Table5. About two hourslater hedevel oped
paraplegiawhilein the hospital. He wastransported
tothe San Diego doublelock chamber inour portable
chamber for further treatment. One case of staggers
wastreated with oxygenat 35feet for twohoursonDr
Behnke's advice. He was cured with no residual.
Thiswasbeforewe started using oxygen by mask, so
we had to flood the entire chamber with oxygen.

Onecaseof cerebellarinvolvement with ataxiacleared
completely during transport to Monterey. “He
received 500 ml of dextran and 20 mg Decadron 1V
and oxygen by mask en route. He was observed
overnightinthehospital and dischargedthefollowing
day asymptomatic. Inthe20th UM Sworkshoponthe
treatment of serious DES and AGE, Dr Fructus
reviewed 67 cases of DCSwho had to betransported
over long distancesto the chamber. During transport
somereceived no supportivetreatment, somereceived
oxygen by mask, othersreceived Dextran, Cortisone
or aspirin IV. Those who received no supportive
treatment during transport showed no changeintheir
condition, but among those who did receive such
treatment, a surprisingly large number improved or
became asymptomatic.
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TABLE IV

DECOMPRESSION SICKNESS

TREATMENT PAINONLY TYPE |

Table Number of Cleared after Recurred, cleared
used cases first treatment with repeat
treatment
5 5 4 1
6 1 1 0
1A 1 1 0
TOTAL 7 6 1
TABLEV
DECOMPRESSION SICKNESS TREATMENT
TYPEII ANDTYPEI & 11
Table Number of Cleared Cleared with Permanent
used cases with one more than one residual
treatment treatment symptoms
No
* recompression 1 - -
5 9 6 2 1
6 5 4 1 0
B6A 2 1 1 0
02 at
35 feet 1 1 0 0
for 2 hours
TOTAL 18 12 4 1

* cleared during transport on oxygen, plus |V steroids and dextran

TABLE VI

DECOMPRESSION SICKNESS

TIME FROM ONSET TO TREATMENT

Timein Number of Cleared with Better or improved Permanent
hours cases one treatment or cleared with residual
repeated treatment symptoms
Lessthan 1 5 4 0 1
1-2 4 3 1 0
2-4 3 3 0 0
4-6 3 2 1 0
6-24 4 3 0 1
24 5 3 2 0
* No
recompression 1 - - -
TOTAL 25 18 4 2

* Cleared during transport on oxygen, plus IV steroids and dextran.



Fifteen of 25 cases were treated within six hours of
developingsignsor symptomsof DCS. Most of those
treated with more than six hours delay were divers
who had gone home before calling for help or had
hoped that whatever was bothering them would go

away.

Arterial Gas Embolism

Table VII shows that only 4 of the 21 cases of AGE
developed any sort of haemoptysis. Older texts
emphasised this finding. Perhaps the small number
of casesin my series was unrepresentative.

Before we added oxygen capability, wedid treat one
case of rapidly improving hemiplegia on US Navy
TablelA. Only one death occurred in the chamber.
Thisdiver died while our chamber was being passed
into adoublelock chamber in San Diego. Deathwas
dueto acombination of air embolism and drowning.
All six fatal cases were found unconscious or were
unconscious on admission to the ER having CPR.
About one-third of the cases showed neurological
involvement other than unconsciousness. Duetothe
proximity of the chamber, 7 of 14 cases that were
recompressed were treated within one hour of the
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TABLE VII
ARTERIAL GASEMBOLISM

Unconscious (3 haemoptysis) 11
(6 fatal)

Stuporose (1 haemoptysis) 3
Hemiplegia 1
Hyperactive reflexes 1
Ankle clonus 1
Vibration/vestibular 1
Hemiparesis 1
Haemoptysis, weakness 1
Pulmonary, renal 1

TOTAL 21

accident, and an additional four cases within two
hours. Two cases cleared without recompression.

Pure panic was the biggest culprit leading to AGE.
Also, three cases occurred even though the divers
claimed they were letting air out during ascent (two

TABLE VIII
ARTERIAL GASEMBOLISM TREATMENT
Table Number of Cleared with Cleared with Died
used cases one treatment repeated treatment
1A 1 1 0 0
5A 1 1 0 0
B6A 3 3 0 0
4 9 7 1 1
Cleared 2 -
Spontaneously
Dead on arrival 5 0 0 5
TOTAL 21 12 1 6
TABLE IX
ARTERIAL GASEMBOLISM
TIME OF ONSET TO TREATMENT
Time Number of Cleared with Cleared with Died
cases one treatment repeated treatment
1/2 hr 1 1 0 0
2-1hr 6 6 0 0
1-2 hrs 4 2 1 1
2-3 hrs 1 1 1 0
3-6 hrs 2 2 0 0
Cleared without
recompression 2 - - -
* 5 Dead on Arrival
TOTAL 16 12 2 o6*
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of these were during free ascent training one-on-one
facing their instructor). Although the second edition
of Diving and Subaguatic Medicine is somewhat
dubious of the so-called ‘air trapping’ in the lower
lobes that might happen with the ‘blow and go’ type
of ascent, | do not think it can be entirely discounted.
It may bebecausel do not haveany other explanation,
though air trapping in bullae too small to be seen on
X-ray could be afactor.

TABLE X
CAUSE OF ARTERIAL GASEMBOLISM

Panic

Exhaling (free ascent)
? Breath hold
Unknown

Buddy breathing
Breathing

Pulled to surface

PEFEPNWWWO

TOTAL 21

FIRST OCEAN DIVES

Non-fatal accidents

Among the 29 non-fatal cases, rough surf was the
worst culprit, responsible for 13 accidents. Air
embolism was next with six cases. The remainder
were singular occurrences. The cases involving
hypothermia, out of air, and exhaustion al involved
studentsat thetail end of their particular class, being
‘checked out’ by theinstructor, andineach casewere
inthewater for about an hour. The out of air student
was using rented equi pment and did not know how to
turnonthe*J valve. Thehypothermic student could
not afford awetsuit so he was snorkelling around for
anhourinasurfer’ ssuit. He had become so cold that
the regulator fell out of his mouth and he started to
drown and would have if his buddy had not pulled
himtothesurface. Rectal temperaturewasbelow the
90 degree calibration of our thermometer.

Fatal accidents

Threeof theeight caseswereduetoair embolism. All
three were due to panic (two were during free ascent
training). Twodrownedfor causeunknown. Therest
are self explanatory.

STATISTICS

For themaost part, there areno comparablefiguresfor
those who got “into trouble”, or the number of near
drownings as compared with the drowned, or the
number of accidentsin each category dueto running
out of air, or from hypothermia, or rough surf, etc.

Asfor fatalities, the percentage of deathsdueto AGE
(14%) and first ocean dive (18%) are comparableto

TABLE XI

ACCIDENTS ON FIRST OCEAN DIVES

NON FATAL CASES
Rough surf 1
Air embolism
Chokes
Out of air
Hypoglycaemia
Hypothermia
Exhaustion
Medication
Epilepsy
Ear squeeze
Laryngospasm
Near-drowning
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TOTAL 2
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FATAL CASES
Air embolism
Cause unknown (drowned)
Cardiac
Medication
Rough surf

(o] RPFRPrEFEPNW

TOTAL

the University of Rhode Iland (URI) statistics of
21% for AGE and 15% for first ocean dive. The
percentage of drownings is much higher (85%)
compared to URI (62%).

TABLE Xl

RATIO OF ACCIDENTS: DIVERS

Based on 500,000 divers
Accident 152 1:3,300
Introuble 45 1:11,000
Near-drown 31 1:17,000
Drowned 37 1:14,000
Non-fata 75 1:7,000
Fata 43 1:12,000
DCS 18 1:28,000
AGE 21 1:24,000

First Ocean Dive (250,000 divers)
Non-fata 29 1:8,400
Fata 8 1:31,000
AGE 9 1:28,000
TOTAL 37 1:6,800
Drowning 34/43 = 85%
AGE 6/43 = 14%
First ocean dive 8/43 = 18%



Some surprising figures are that the incidence of
AGE onfirst oceandivesisnot that different fromthe
overall incidence. It was1:28,000 for thefirst ocean
dive, and overall, 1:24,000.

The non-fatal accidents were also about the same,
1:8,500 for the first ocean dive and 1:7,000 overall.

Theincidence of fatalitiesamong thefirst ocean dive
was almost one-third less than overall, 1:31,000 for
the first ocean dive, and 1:12,000 overal.

CONCLUSIONS

Rough surf presented the greatest hazard to life and
limb on the Monterey Peninsula.

Arterial gasembolismisadistinct hazard on thefirst
ocean dive.

Signsand symptoms of AGE need to berevised asto
their frequency of appearance as well as which are
emphasi sed:

1 Haemoptysis, “coughing up blood”. True
haemoptysis results from bleeding within the lungs
forwhatever causewith subsequent “ coughing up” of
blood. Twelveyearsago thiswas emphasized to the
extent that | thought practically all cases of AGE had
haemoptysis. Thisis not so, only onein five cases
showedthisin my series. Onecanal so aspirateblood
from anose bleed or sinus squeeze, so these need to
be kept in mind.

2. L oss of consciousness was the most common
finding in AGE, but about one-third of my series
showed neurological signsand symptoms other than
UNCONSCi OUSNESS.

3. Any neurological sign or symptom caused by
AGE canoccur with DCS, so history isall important.
An unconscious patient cannot give ahistory. More
than once | have been on the verge of recompressing
a diver because | could not rule out AGE for the
simple but al important reason that no-one who
could givesomekind of history of thediving accident
accompaniedthevictimtotheemergency room. One
must always remember that if the physician cannot
rule out the possibility of AGE or of DCSfor lack of
history, the victim will have to be recompressed!!

Panicforwhatever causeresultedinadisproportionate
number of AGEs.

Chances of survival are grave for those admitted to
the ER unconscious with fixed dilated pupils and
requiring CPR.

Instructors need to be conscious of the amount of
time spent inthewater by classes. Running out of air
can result in a serious accident.
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In spite of the hazard of AGE, | believe controlled
emergency swimming ascent is a desirable part of
open water training, BUT NOT ON THE FIRST
OCEAN DIVE

This paper was presented at the November 1981

meeting of theNorth Pacific Chapter of theUndersea
Medical Society.

PUBLICATIONS OF INTEREST

Diving Accident Management Manual

Dick Rutkowski (NOAA and Florida Underwater
Council)

DAN Underwater Diving Accident Manual

G Yancy Mebane MD, Arthur P Dick MD)

NASDS Diving Log Book

These publicationsillustrate variations on the theme
of presenting basic Diving Medicine information to
those to whom a diver may apply for advice and
management after apossible“diving problem”. The
firstlineof protectionfrominappropriatemanagement
will always be the awareness of the victim diver and
his companions of the possible diagnosisand correct
treatment and their persistence in putting this
convincingly to personswithout knowledgeof Diving
Medicine. Thisis a “selfish” reason for divers to
understand and remember thisportionof their training
days. Unless divers recognise that they may be
suffering from a “bend”, “squeeze’, air embolism,
spinal bend, post-hyperventil ation blackout, etc, there
is very little chance that anyone else will diagnose
their problem. Without early and correct diagnosis,
treatment will be possibly critically inadequate.

TheNOAA/FloridaUnderwater Council publication
isinthe nature of educational material to informand
aertdoctors, etc, whoare" at risk” of being presented
withdiverswith problems. It hasamanagement flow
chart which includes both the local (Dade County
Fire Rescue) and the national Diving Accident
Network (DAN) contactsfor adviceand management.
It also containsareport form to send with the patient.
Some copies of this booklet have been kindly made
availablefor supply tointerested readers(pleasesend
$1.00 p&p).

The DAN booklet offers more detailed information
ondivingaccidents, with conciseadviceondiagnosis
and initial management. The Management Flow
ChartismuchsimplerthanthatintheNOAA booklet,
though similar in intent. Both these publications
stress that there must be NO ATTEMPT AT IN-
WATERRECOMPRESSION. Theemergency phone
number for DAN is clearly printed. The booklet
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deservesaplaceinevery (American) diver’ sdivekit,
its design being likely to favourably impress any
doctor faced with adiver talking diving problems.

The National Association of Scuba Diving Schools
(NASDS)inAmericaisamajor forceindivertraining.
Likethe other instructor organisations, itisan active
supporter of DAN, an organisation based at Duke
University. AlthoughDAN wasonly startedin 1981,
itwashatched at thecritical moment and hasbenefited
from the present understanding of the need for such
an organisation of central advice. It has been given
wide support, financial as well as oral, and itself
intends to co-operate with the University of Rhode
Island National Underwater Accident Data Centre.
NASDS has combined the DAN booklet with the
Diving Log Book, with its record of training and
subsequent diving experience, and added a little
adviceonfirstaid. Thisisanexcellentidea, especialy
asthediver istoldtotakethislog book withhimtothe
doctor/hospital. Itisawell presented sourceof all the
critical Diving Medicine facts.

There is no present Australian or United Kingdom
equivalent of the NASDS Diving Log Book but the
concept deserves copying whenever organisations
consider reprinting present Log Books. Itisdesigned
rather to be carried in the equipment bag than the
pocket and seemsto be of sturdy construction. Both
NOAA and SPUMS have produced information
postersfor display. Such posterswill combine with
the production of the DAN Information booklet by a
casualty to compel someregard for diving factorsin
the differential diagnosis of anyone reporting recent
diving.

The practical relevance of such a provision of
information is well illustrated in a case report
elsewhereinthisissue. thesignificanceof symptoms
suggestive of cerebral air emboli being disregarded.

BOOK REVIEW

AUSTRALIAN ANIMAL TOXINS

Straun K Sutherland

Publisher  Oxford University Press
7 Bowen Crescent
Melbourne VIC 3000
Price Aust $95.00

This book deserves immediate recognition as the
definitive book on its subject. It deals with the
creatures, their toxins and the care of the poisoned
patient. Short of the discovery of new noxious
creatures it is difficult to see how the book can be
superseded, and certainly never bettered. Despite
genera opiniontothecontrary, itisapparentthatitis
till possible for asingle person, writing with clarity
and elegance, to give an authoritative survey of a
large body of knowledge. Itiscertainly abook every

medical reference library should hold, though,
regrettably, thecost will limitthenumber of individual
purchasers.

Theinformationisclearly presented, with numerous,
well chosen, brief case reports. There are maps
illustrating the distribution of the animals described
and clear notes on the management of victims.

Of most interest to SPUMS readers are the chapters
which deal with marine creatures. the sea snakes,
jelly fishes, poison-spined fish, the cone shells and
the little blue-ringed octopuses. Fish which poison
youwhen you eat them al so receiverecognition. The
human face behind the information flow can be
glimpsed briefly in the story of the Octopus and the
Parson. This, thenearest theauthor getsto discussing
Sea Monsters, introduces the chapter on Class
Cephalopoda. Strictly speaking, it has no relevance
to the focus of the interest in octopuses, the small
brethren of the family, but it is worth a few of the
dollarsof thecost to havethisincident onrecord more
fully than hitherto. The blue-ringed octopus, asmall
creaturewithahighly potent toxinand aretiring, non-
aggressive persondlity, has its few but spectacular
exploitsrecorded. Thisoctopushasnot beenreported
outside the Australian region.

The writing is such that the reviewer found himself
fascinated by the sections on snakes and spiders, not
his greatest love. The compilation of this book
naturally required the assi stance and encouragement
of the author by many persons, as he acknowledges.
It must have been aformidable and daunting task to
ensure that nothing (or so it seems) was omitted and
that the management advice was up to date. To
Straun Sutherland and those also involved one can
truthfully say that theresult hasbeenworth theeffort.

UNUSUAL INCIDENTS FROM THE PAST

Number 3 - 1967

A Bad Story

On April 29th Ted Louis and Dave Rowling were
diving in 80 feet of water off Jibbon Point when they
came across two complete sets of false teeth.

The story goes that while two men were fishing one
day, one of them became seasick and lost his teeth
overboard. His companion, being a practical joker,
thought he' d have some fun. He obtained afishing
line and on theline he tied his own set of false teeth,
and throwing theline over the side, he started to haul
it in, caling out to his companion, “Look, I've
hooked your teeth for you.” “ So you have’, said the
firstman promptly, puttingtheminhismouth. “ These
don’'t belong to me” he yelled amoment later, “they
don't fit". Whereupon he promptly threw them
overboard, too.

Australian Skindivers Magazine. June 1967
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THE WAIGANI EXPRESS

lan Lockley

Thisfilmisabout thesalvage of the Waigani Express.
The Waigani Express is a container ship, German
owned, German officered, and Papua New Guinea-
national crewed. Shewason arunfrom Australiato
Port Moresby, when they forgot to turn the corner,
literally, and took up their selection on the reef at full
speed, within sight of alighthouse. A lot of people
have asked how do accidents like this occur? It was
quite smple. The officer of the watch was being
entertained by the rather gorgeous blonde German
radio officer. Thelookout, who camefromthevillage
whichwasjust besidethelighthouse, wasnot prepared
togoand disturb theFirst Officer, because hewasnot
quite sure what they were up to. This accident
happened on thefourth of July 1981. It certainly was
not Independence Day for the crew of that ship. They
spend the next four weeks working hard with myself
and our team battling, not only the elements, but the
German owner, who was an ex-U-boat commander.
If anybody was difficult to work with, he took the
cake. | think the film shows some of this.

The cameraman, Lynton Diggle from New Zealand,
did an excellent job. He was able to get his camera
into some spotswhereit was not always appreciated,
sometimes under threat of the film being destroyed.
But we did persevere and asked him to persevere,
because the film was taken primarily for arbitration.
The mgjor part of our reward and remuneration for
salvage is decided by an arbitrator appointed by the
Committee of Lloyds of London. The more we can
show himexactly what happened, theeasier hisjobis.

This U-boat commander decided to take it one step
further after were-floated theship. Hetransferredthe
ship from one group of owners to another, then
managed to convince Lloyds that it had been very
badly damaged and received a settlement for repairs.
Then he promptly went to another shipbuilder, who
gave him aguote that was about one third of the first
one. Wewere able, with some of the evidencewhich
was on thefilm, to typify the sort of man he was and
prove that this had happened, and have our salvage
valueincreased. Thisof course, hopefully, increases
our reward. Even though this operation took place
sometwo yearsago, we have still not been paid for it.
Thisgivesyou someideaof just how long the process
of arbitration can be.

Those interested in seeing this excellent film should
contact:

Lynton Diggle,

Film New Zealand

3 Ngaio Road
Titirangi, Auckland 7
NEW ZEALAND.
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DECOMPRESSION SICKNESS

THREE CASE REPORTS FROM THE
CARIBBEAN

Grahame Barry

When we first start off doing diving medicine, we
think we can cure all people who have the bends, air
embolism and so on. But the more conferences we
attend the more we are regaled with horrendous
stories of totally failed treatments and people ending
up crippled. So to start this conference on a happy
note | am presenting two marvellous cases of 100%
success. Oneresulted fromtheright peopledoingthe
right thing in the right place at the right time and the
other was probably due to sheer good luck, but
neverthelesshad avery successful outcome. Neither
of these casesismine, mineisthethird case, with the
bad result.

Thefirst two caseswere dealt with in Trinidad, by a
groupwhichl workedwith. | think they arefascinating
cases, not that they raise any great problems, but
show that if one does do the right think, one can do
some good.

CASE ONE

In 1976, an inexperienced diver, who was working
for acommercial diving company, made aworking
diveto 70feet of seawater (fsw). Every now andthen
horrendousthings happen, and these thingsstarted to
happeninthiscase. Therewasafoul upinhisairline
after 90 minutes at depth. Furthermore he could not
get the safety bottle free from his down line. Also,
justto makethingsalittlemorecomplicated, hecould
not get himself free from hisharness. Hisco-worker
wason theball and they buddy breathed from 70 feet
to 40 feet, at which time the buddy’ sair ran out. So
the buddy made for the surface, leaving the patient
airless and tied up on the down line.

The buddy reached the surface and gave the newsto
the diving superintendent. The superintendent, who
was also on the ball, put on scuba gear and went
down. Hefound the patient at 40 feet still tied to his
linesand unconscious. Hebrought himtothesurface,
where CPR was at once begun. The patient, on
reaching the surface was reported as having no pulse
and no respiration. However, within one minute of
starting CPRthepul sereturned. Twoor threeminutes
after surfacing, the patient wastrying to breathe and
then vomited. Within five minutes, the patient was
put into the recompression chamber (this was a
commercial diving operation, so they had achamber
on site) and taken to 10 feet of sea water for thirty
minutes.

By then hewasconsciousand vomiting, hispul sewas
stronger and becoming regular. After thirty minutes
at 10 feet he was taken out of the chamber and
transported by launch and ambulance to a hospital,
breathing oxygen by mask all the time.
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In the hospital, hisclinical examination was entirely
normal and the patient felt well. The X-ray of his
chest was normal, his blood gases were normal, and
hiselectrolyteswerenormal. Themanwasdischarged
two days later.

| am presenting thisasan example of saving alife by
prompt CPR and the avoidance of decompression
sickness by giving some sort of hyperbaric therapy
plusoxygen onthesurface. Thedoctor who saw him
in hospital assumes that he probably had glottic
spasm, which prevented seawater from entering his
lungsandthat theincreased partial pressureof oxygen
in the lungs at 40 fsw kept his physiology going
during thethreeor four minutesuntil CPR wasbegun
a the surface. In any case, three cheers for al the
people involved.

CASE TWO

The next is perhaps the most magnificent case that |
have ever heard of. It concerns adiving casualty in
1977 in Sequin, which isa small island in the West
Indies. A 23year oldNegromale, whowasphysically
fit, went divingfor lobster, ashad been hiscustomfor
the past seven years.

At 7.30 am with a single 72 cubic foot tank on his
back, with neither depth gauge or watch, because he
had not heard of these, he dived to about 90 feet (his
own estimation), looking for lobsters. He stayed
down for about fifteen minutes (again estimated),
surfaced, using no decompression schedule, which
indeed, accordingtothetables, hedid not haveto. He
rested for three or four minutes and then repeated the
dive. He would have had 20 minutes “residua
nitrogen time” when he came up, so he went down
already over the limits of a no-stop dive.

He repeated three such dives, with a surface interval
of about threeto five minutes between each dive. He
was obviously avery careful fellow, because on the
third surfacing he rested for seven minutes, fegling
that if he rested twice aslong, he would probably be
dright. Soinall hemadeapproximately four divesto
between 90 and 110 feet, with bottom times of
approximately fifteen minuteseach. | triedtofollow
thisin the tables and lost it after the second dive.

Ashewassurfacing from thefourth dive, alargefish
attacked him. Hethrew caution, but not hislobsters,
into the water, and made for the surface as fast as
possible, holding hisbreath. He escaped thefish, he
also escaped the air embolism, but it was not third
time lucky, it was fourth time unlucky as he did get
decompression sickness.

He came ashore having got enough lobsters. After
fifteenminutesashore, hedeveloped chest pain. This
was at about 1130, about three hours after he
commenced thisescapade. He decided, being avery
astute person and knowing all about medicine, that as
he had chest pain, he had better get back into the

water. So hetook himself down to 50 feet, with the
purposeof recompressing himself. Strangely enough,
on surfacing, there was no relief.

We next hear of him at 1600, about five hours later.
He was still on the beach, obviously not feeling
100%. The next phasewasthat the painin hischest
got worse. He also developed pain in the abdomen,
in the ankles, hips and knees, numbness of the legs
and lower back pain. He was however, mentally
alert, so he put on histank and went downto fifty feet
again to try and recompress himself.

Onsurfacing again, therewasstill norelief, sohedid
asall good divers do, he went hometo bed. Around
midnight he was awakened with severe chest pain,
tightness across the abdomen, severe weakness of
both lower limbs, numbnessand paraesthesiaof both
thighs and legs, inability to micturate and vomiting.
Healso had low back pain. When hewaseventually
seen he said that he had “felt terrible”.

Around 0600thefollowing morning, amost 24 hours
after the original dive, he went to the neighbouring
island of StVincent, wherethereisahospital. Hewas
flownfromthere, whenthey realised what thetrouble
was, to Trinidad, where he remained in the Public
Hospital for a further four hours, until some bright
spark there made the diagnosis of decompression
sickness.

He wastaken to the recompression chamber at 1630
andtreatedon USNavy Table6astraightto 165, there
for 30 minutes, come up to 60 feet and have oxygen
with air breaks. The total time is five hours and
nineteen minutes. Unbelievably, he got relief of all
his symptoms within five minutes at 165 feet. He
emptied hisbladder spontaneously. Thediagnosisof
Type |l decompression sickness with spinal cord
involvement was made. Hewasgiven Decadron and
examined fully. All hisphysical signswere normal.
Therewasnoneurological deficit. Thecranial nerves
were intact. There was no loss of sensation, no
pulmonary symptoms, nor emphysema. At60feetall
the physical signs were still normal, but the patient
complained of feeling weak, and having low back
pain and tightness across the abdomen, weakness of
both thighs, pain in the hips and knees, numbness of
both thighs and legs, paraesthesia and cotton wool
feeling in the feet. The chest pain did not recur.

At the surface these symptoms persisted. So the
following day he was treated on table five, whichis
the oxygen table, and all his symptoms decreased.
Table five was repeated in the evening of that same
day, themorning and evening of the next day, and the
morning of thefollowing day. After each treatment
there was afurther decrease in his symptoms. After
five oxygen treatments the only symptom was
tightnessacrossthe abdomen. Thispersisted in spite
of further treatment over the next two days.

They then decided to discontinue the chamber



treatments as all possible improvement had been
presumedtohavetaken place. Hewasgiven Decadron
10 mg daily throughout thewhole of that period. The
patient was comfortabl e and happy and wasreturned
to Biquea one week after the accident.

The tightness across the abdomen could possibly
have been muscular pain from trauma during the
dive, or to use hisown words, “Because | had to get
to the boat in ahurry”, after the fish attacked him.

Thisagainisacaseof totally successful recompression
treatment using a table 6a and continued with
intermittent use of table 5, of a patient who violated
amost every ruleof diving and paid the penalty for it,
developing decompression sickness with a spina
involvement. He was not treated for some 31 hours
after the original symptoms, and probably some 23
hours after the offending episode. If adiverislucky,
treatment can be delayed up to 33 hours and still
achieve a good result, but | would not really
recommend it.

CASE THREE

The next case is one of my own. It has not been
presented before although | had prepared it for
presentation when | left the Bahamas to return to
Audtralia. Asaresult of the move al my notes are
inaccessible. Thiscaseisvery clear in my head, due
to the principlesinvolved, although the exact details
astotimes, specific depths, and specifictreatment are
not at my fingertips. | think it isthe overall picture
which isimportant.

Thestory concernstwo experienced divers, A and B,
who with diver C looking after the boat, went for a
dive in the Bahamas to a ledge at roughly 120 feet.
The dive must have pushed the limits of the table,
although they were not at 120 feet all the time, but
remember that according to the tables one hasto take
the deepest depth. They were on the borderline of
having a decompression dive.

While they were down at depth, diver B noticed that
diver A wasin difficulties. When he swam over to
him, hesaw that A wasunconsciouswith hisregulator
out of his mouth. Diver B then took diver A to the
surface. B was an experienced diver, a diving
instructor who ran adive shop, so heknew what to do.
He tried to give his buddy buddy-breathing on the
way up, but the buddy was unconscious and was
unableto keep aregulator in hismouth. Diver B was
very certain that diver A made not one attempt to
respire, in other words, he held his breath during the
ascent.

They arrived at theboat. The unconsciousdiver was
pulled into the boat, and they thumped him and
bumped him and did theright things. He gaveahuge
gasp and retched and vomited agreat quantity of sea
water. In areasonably short space of time he was
breathing. It wasabout ahalf hour boat trip back and
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by thetimethey reached the shore, diver A wasfully
conscious and a little bit upset that people were
making afussabout him. However, hisbuddieswere
reasonably responsible people and they decided that
they were going to take him to the hospital anyway.
They took him to the hospital where he was admitted
and put to bed and treated asa case of near-drowning,
partia drowning, incipient drowning, or whatever
one likesto call it.

Histwo buddies, the one who had helped him to the
surface and the one who had been in the boat, then
decidedtowalk downthestreet and haveahamburger
and a beer. On the way, diver B, who had brought
diver A up, noticed that one of his legs was not
working properly and thought that he must have
bumped it getting into the boat. So he had his
hamburger, then got into ataxi and went back to the
boat on which they were living. By this time he
realised that oneof hislegswasnot ingood shape. So
he did the usual thing. Hewent to bed. Thisall had
happened in the late hours of the afternoon. By the
time he decided that something was wrong, and that
he needed treatment it was late. Around 2330 diver
B presented himself at the chamber.

When | wasinformed my immediate concern wasthe
fellowinhospital, who wasprobably sitting upin bed
with an air embolism, or at least pulmonary
barotrauma. Although hewasreportedtobenormal,
| felt that he could not have come up from 120 feet
without breathing and not have something the matter
with him. So | told them to stick diver B in the
chamber on atable 6a. And | went to seethe fellow
in hospital.

| found diver A sitting up in bed smoking acigarette
and asking when hecouldgohome. | hadalook at his
chest X-ray and found it completely normal, so| tore
back to the chamber to see diver B. By that timemy
colleague had arrived, so | wentinto the chamber and
he stayed on the outside.

Tocutalongstory short, wedid serial treatments, and
therewasanimprovement over threeor four days, but
nothing dramatic. Heal so had Decadron and various
ancillary modesof trestment, but hewasnot benefiting
remarkably fromany of our treatmentsand eventually
hewassent off tothe Stateswherehehad anintensive
course of physiotherapy. Thelast | heard of him, he
was back to operating his dive shop, back to diving,
feeling pretty well, but with someneurol ogical deficit
inhisleg.

Two questions that arise from this are:

1. Why did diver A, the unconscious one, not
embolise, coming up from 120 feet without
breathing?

2. Whydiddiver A, evenif hedid not embolise,
not get bent when his buddy did?
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It hasbeen suggested that diver A breathed out before
he was found unconscious at 120 feet. It ispossible
than if he just had residud air, that his lungs would
not have inflated to the point of bursting by thetime
hereachedthesurface. Whilethatispossible, | prefer
another explanation, liquid breathing!

I mentioned that when diver A was back in the boat
he vomited copious amounts of seawater. | suggest
that for somereason or another, hehad amalfunction
of his equipment and inhaled seawater. Asaresult
he had two lungs full of sea water, which of course
would prevent anair embolism. So hereisanew way
to prevent someone having an air embolism, drown
him first!

Why diddiver A not get bent? Perhapsit wasbecause
hedidnot exerciseontheway uporintheboat. | think
itmorelikely that some people bend and some people
do not for the same exposure. | think that diver B’'s
decompression sickness was just a manifestation of
chance.

DIVING ACCIDENTS IN NORTHLAND, NEW
ZEALAND

Edgar Johnson

| amapathol ogist, so you canimaginethe outcome of
the cases which | will be talking to you about.
However, | donot intendtojust discussalist of tragic
misadventures. Thereason for giving thispaperisto
point out one cause of underwater tragedy, and
subsequently | would hope to learn the opinion of
others.

The northern area of New Zealand is served by two
pathologists who come to see al the violent or
unnatural deaths. Itisabout 100 milesto Whangarei,
from Auckland, where the Poor Knights islands are
offshore, and about 40 miles further on there are the
ThreeKingsislands. Thereisa population of about
100,000 in this area, jumping in summer to
approximately 200,000. Probably the greater part of
recreational divingin New Zealandtakesplaceinthis
Northland area, the reasons being the climate, the
clarity of the water and the special attractions.

In 1902 on acalm but foggy day, a cargo-passenger
ship wastravelling at full speed whenit ran slap into
a charted rock and sank. The bullion lost ran into
millions. Soon after the tragedy, two divers, in an
attempt at salvaging onthewreck in 150feet of water,
soonsuccumbedtoamysteriousillness, characterised
by muscleand chest pain, subsequently known asthe
bends, or now as decompression sickness. More
recently, about fifteen years ago, Kerry Tarleton
began ahuge salvage operationwhichtoday provides
the fortunate diver with the possibility of finding a
gold or silver coin in the sand.

Between 1976, when | arrived in Northland, and mid
1982, there were eleven scubarel ated diving deaths.
During this seven year period the national toll was
thirty one. But in Northland all these accidents have
come through the one centre at Whangarei, | was
involved in most, but not al, of the post mortem
examinations.

CASE ONE

Thefirst was ayoung diver who went alone into the
water fromthebeach, fromagroup of divers. Hewas
found on the bottom in about ten feet of water, with
al hisdivinggearinplace. Therewerenosignsoflife
when hewas returned to the beach. At post mortem,
his head and neck were blue, and there wasfilling of
histracheaand bronchial treewith thefragmentsof a
very recently ingested meal.

CASE TWO

The next case, in 1977, was due to air embolism,
which isthe common cause of tragedies of thiskind.
He was diving from a boat, he surfaced, apparently
normally, and waved to hiscompanionin theboat but
shortly became very distressed. By the time the
companion in the boat reached him he was
unconsciousand died beforebeing taken to the beach
in the boat.

CASE THREE

This man was one of twelve divers on atrip to the
Poor Knights Islands in 1977. Following a dive he
was noticed to be trembling and a little scared. He
was advised by more experienced divers on the boat
not to dive if he was anxious. Hewent over the side
ahead of two of thedivers. Theleader of the party saw
bubbles coming up in an areawherethewater wasup
to 230 feet deep. Theleader immediately donned his
gear and dived, but could not find thevictim. Hewas
subsequently found about one or two hours later at
220 feet, where he was obviously deceased. When
his diving bag was examined by the police, aplastic
bag of cannabiswas found. Subsequently the blood
level of the active ingredients was found to be close
to intoxication level. Subsequent examination of
lung section, however, brought the conclusion that
this man may have inhaled gastric contents whilst
diving.

CASE FOUR

Three companions, having completed a dive for
scallops, were swimming back to their boat when the
first two looked round and found their companion
was no longer swimming with them. Just before the
disappearance, one of the swimmers thought that
their companionwasswimmingsomewhat erratically.
He was later discovered, unconscious, but died of
drowning.



CASE FIVE

Thefirst caseini980 was, and still is, amystery. An
experienced diver with several year's experience,
was diving at the Three Kings, off the North Cape,
with two doctors. He appeared to have swum off in
adifferentdirection. Subsequently, theotherssurfaced
and realised that he was missing. After a search
|astingthreequartersof anhour, hewasfound amongst
shallow rocks on the bottom. No reason at thetime,
or subsequently, canbefoundfor thisloss. Therewas
moderate surf running and he had a small minor
bruise on his head.

CASE SIX

Anexperienced diver, withanumber of deep divesto
hiscredit, wanted to divedowntoalong, deeptrench,
down to about 200 feet near the Poor Knightslslands
and to rise slowly as he progressed to allow for
decompression. About five minutes after entering
thewater hesurfaced, obviously ingreat distress, and
becameblue, |ost consciousness and was considered
dead when pulled into the boat. The post mortem
showed signs of acute congestion, characteristic of
asphyxiation, andtherewasacutepulmonary oedema
A lot of food fragments were present in his trachea
and major bronchii and many of the minor bronchii.
The trachea and bronchial mucosa was deep red,
another sign of inhalation of gastric contents.

CASE SEVEN

Thisman presumably ranout of air whilsttyingaload
of scallops onto his boat. His companions who had
previously been diving could see him, but had
exhaustedtheir ownair supply and could not goto his
assistance. The body was discovered the following
day, when the air tank was found to be empty.

CASE EIGHT

In 1981, this body was discovered on the seabed in
about 30 to 35 feet of sea water, after having been
missed by hiscompanions. He had previously dived
only six or seven times in the sea and had had no
formal training. The pathologist had difficulty in
deciding just how the man had died, sincetherewere
anumber of causesfor the pulmonary oedema, which
wasthe main finding of the post mortem. Therewas
al soadegrading of thetracheal and bronchial mucosa.
Infact thisman had widespread evidenceof aspiration
microscopically with proteanaceous pulmonary
oedema and fragments of vegetable matter in the
peripheral lung tissue.

CASE NINE

During 1982, anexperienced diver intendedtodiveat
thePoor Knightsto adepth of 180feet. Hedescended
and rendezvoused with his companions at 100 feet,
andthey thenwent onto 180feet. Almostimmediately
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one of the party looked up to see the victim drifting
very fast towards the surface. The companion
followed and saw the deceased roll over backwards
with hisarmsoutstretched and hands quivering. The
companion reached the deceased but he had floated
downinthewater and he could get no response from
him. He did note air coming out from his mouth
piece. Wetill have noideawhy thisman decided to
ascend in thismanner and then apparently drowned.
There were no defects in his equipment and no
evidenceof pre-existing disease. Hewas34yearsold
and so a heart attack was unlikely. A microscopic
search of thelungsfailed tofind any inhaled material.

CASETEN

A heart attack did occur in this man, who had severe
coronary artery atheromatous disease.

CASE ELEVEN

Thefinal casewashit by aspeed boat. Thediver had
no flag.

COMMENTS

Two of the eleven had obvious macroscopic
aspirations where the trachea and main bronchi
contai nedwhitefrothy mucusand numerousvegetable
fragments, particularly in the lower trachea.

Themain pointsof difference between someonewho
had drowned and one who has aspirated can be
shown. In drowning there is relatively little
interalveolar protein and sometimes it is very
congested in the aveolar walls. By contrast, in
aspiration, there is oedema and debris within the
alveoli. Inthecasein 1981, who wasrecovered from
the sea bed, there was a mass of material, including
partly digested musclefibres, also small fragmentsof
vegetablecell wall, inthedistal airways. Therewere
similar findingsintheindividual withahigh cannabis
level.

Surprisingly in the two cases where obvious
macroscopi cinhal ation had taken placetherewereno
small fragmentsin the distal airways. Nor were any
vegetable fragments seen in the many seawater
drownings.

Overasevenyear period, el evenscubadeathsoccurred
in which two were obvious aspiration of gastric
contentsand subsequently two moreaspirationswere
detected. That is about 40% of scuba deaths.

Scuba deaths in our area contribute only about two
per cent of accidental or violent deaths. Aspirationis
aseriouspossihility, especially inthelessexperienced
diver who is unable to cope with this previously
unheralded or perhaps unthought of emergency.
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New Zealand deaths associated with scuba diving,
from the period from 1961 to 1973 were reported in
a paper in the New Zealand Medical Journal by an
Auckland pathology registrar. He examined the
inquest details of the 21 cases over this twelve year
period. Thenumber of casesper year wasroughly the
same, which to my mind indicates an improvement
since scubadiving hasbecomemuch more popularin
recent years. Nine casesranout of air. Only intwo
was aspiration poorly but not adequately described.
Often histology was not done. There is a strong
indication that the causes of death are changing
possibly dueto better standards of diver education.

Dr Martin Sher

| have heard before of aspiration being the cause of
deaths. | wonder whether it should be part of diving
courses to learn bow to cope with vomiting. If you
fed likevomiting you should take your regulator out,
as vomiting into the regulator and then breathing it
back in may be the cause of aspiration. Talking to
divers, many of them are not aware that they should
takeouttheir regulators, their only thoughisto get out
of the water as soon as they can. How to cope with
vomiting underwater should be pushed by the
instructors and made known in diving courses.

SALVAGE DIVING

lan Lockley
Salvage Pacific Ltd.
Suva

Salvagedivingisafairly broad subject. | will confine
my talk totheareathat wework in. Our baseisinFiji
and we branch out into New Guinea, Australia and
occasionally to New Zealand. To the east, we go as
far asthe group of islands south of Hawaii. Most of
the diving we do is in warm water. This certainly
makes diving a lot more pleasant and enjoyable.
Most of it isalso in clear water, so we are normally
ableto see what we are doing. However, we do run
into jobs occasionally that go back to my early
training days, whichwereintheBrisbaneriver. Once
you were 1cm under the surface, it was dark and
everything was done by the Braille method. We
developed several technigues while we were diving
like this. One was to use the stainless steel mesh
glove used commonly in abattoirs, to enable us to
have thetactile sensethat is so necessary to perform
useful work when you cannot see. As the various
senses go, sight, touch, sound, naturally the diver
becomes less efficient. It is amazing the number of
little things that have developed in the industry,
particularly over thelasttenor fifteenyears, that have
enabled usto achieve moreand morein agiventime.

One of the problemswhichwerunintoin thispart of
theworldisthat it gets deep very quickly. We have
restricted our divingto compressed air, for thesimple

reason that to become involved in mixed gas diving
isvery expensive. Also, listeningto diverstalking, |
amquitesurethat thereisalot still to belearned about
it. Itismainly restricted to oil rig diving, which is
very well controlled and wherefinanceisnot thefirst
problem. Thereisalso the odd occasion, such asthe
recovery of the gold from HMS “EDINBURGH”
wheremoney wasnot really aproblem oncethetarget
was located. The diving on that particular job was
really quite straight forward, but it waswritten up in
abook, “The Discovery of Stalin’s Gold” asheing a
fantastic feat. From a professional diving point of
view, it wasthe sort of thing that isdoneevery day on
oil rigsaround theworld. Nevertheless, it must have
been a tremendous sensation to be picking up these
bars of gold.

Our diving hereislargely scuba. Wedo on occasion
use face masks, positive pressure systems, if we are
using communications. Wefindthat communications
canbeused quitewell with ordinary scubaequipment
if you havesomeonewho hasbeendivingwithyouas
abuddy, asthetopside operator. It isquite possible
to talk with an ordinary water mike. We leave it
dangling and when wewant to say something, we put
it up near the regulator and somehow squawk out a
noise. More often than not, the communication that
wewantisfairly smplesuchas”up” or“down” when
lifting something, or “on” or “off” when using a
hydraulic circuit. Quite often we use surface supply
to avoid the problems of putting heavy tanks on and
of filling them. It is much easier and cheaper to
operate on hookah if we are operating in deep water.
By deep | mean below 100 feet. Diving with ahose,
weuseeither anordinary demand regulator or perhaps
full facemask. Wealso useasmall bail out bottleto
enable usto get back to the decompression chamber
or to make asafety stop and carry out decompression
with the air that is on our back.

Wetry to make our system as safe as possiblein that
the particular diver who is down there working is
entirely responsiblefor hisown safety. Hemay need
support for carrying out the particular task, thisisin
the form of lifting and hydraulic power. But from a
safety point of view, | subscribe to the school that
every man should be on his own. So many of the
accidentsthat have occurred have been athird party
involvement, where they take the wrong mixture
down, or something strange has happened, and that
has led to an accident and often afatality. We have
done alittle bit of experimenting with the fibreglass
hel metsthat havedevel opedfromtheoriginal hardhat.
We do not use them now. We do not need them for
protection. We do not need them from the point of
view of safety. If you are going into a particularly
tight situation where there is a possibility that you
may get hung up, the full face mask is more than
adequate. Thefull facemask that weuseisapositive
pressure system. What would happen if somebody
blacked out with afull facemask likethat on | cannot
say, because| do not know of any case histories. But



certainly it would not beany different to wearing one
of the“Rat Hats” asthey are sometimes referred to.
They are ridiculously expensive to buy. They are
expensivetomaintain. Andall they really use, except
for the sophisticated communication system, is an
ordinary demand valve. Infact, alot of them do not
even have the refinement of regulators.

The Scubapro Pilot regulator came when we were
diving on the “PRESIDENT COOLIDGE” We
found the Pilot regulator of immense benefit,
particularly aswewereworking downaroundthe200
foot level on compressed air. We were sometimes
spending an hour and ahalf or even two hours at that
depth. Thisisinthe US Navy exceptional exposure
tables. We found it more productive to do onelong
deep diveeach day, rather than shorter dives, withall
the inherent decompression and problems. It has
awaysamazed methat they havenot introduced Pil ot
regulatorsor power breathingintothedeeper systems.
Some of the modern gasrecovery systemsfor mixed
gas diving are good, but still we do not see, to my
knowledge, power breathing. Wehaveall had power
steering and power brakes on our cars for years. |
wonder why we cannot have power breathing,
particularly inthe commercial world. | think thereis
anopportunity therefor someonetogetinandto push
power assisted breathing.

We have found when pushing new systems, | think
that thisappliesmoreto oil rig diving, that peopleare
very reluctant to accept something new. The rig
bossestend to use what they have operated with over
the last decade or so and anything new is regarded
with suspicion. Thereisgood reasonfor this. These
operations are obviously very expensive and asmall
problem can sometimes devel op into amajor one. It
is amazing how a small event can be magnified and
can stop the whole proceedings.

With our type of diving, on compressed air, we are
really limited to the topside of 200 feet. We have
done inspection photographic dives down to a
maximum of 270 feet. Weused an ordinary Nikonos
camera and found that they work quite well at those
depths, although | would not recommend it. Weare
lucky in that where we have done this, it has been
clear water in lagoon conditions. By lagoon
conditions, | mean a calm sea state and very little
current. | think that thishasatremendouspart to play
in compressed air dives. | understand that thereisa
lot of research going on into compressed air diving,
particularly in America. Wehavenoticedthat wecan
perform quite well to that depth to 270 feet if the
water is warm and it is clear. But as soon as you
change either one of those things, concentration
startstowander anditisvery easy tobecomedistracted
by the dlightest thing. | would suggest that perhaps
theclarity of thewater, the general ambient light, has
more to do with it than the temperature. It isfairly
easy to keep yourself warm with hot water suits. |If
necessary, a hot water hose stuck into awet suitisa
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very comforting feelingwhenyou aredecompressing
and you start to get the shivers, which can happen
eveninwarm, tropical waters. But at depth, | would
say light, or the ability to orientate has more to do
with success than anything. Some of you may
remember that, at the SPUMS meeting in Suva in
1978, one of our diversgave atalk on abad attack of
narcosisat 270feet. Hewasoneof thediverswho had
never experienced narcosisseverely and, likealot of
us, believedit could not happento him. Hesaw lights
dancing and could not concentrate and if he had not
had someone with him, he probably would have
drowned. The other person with him was able to
guide him back to the surface. He only ascended a
matter of 50 feet before hewas compl etely in control
again, and wanted to go down again and continue
what hewasdoing. | think that wasprobably brought
on by physica work. Sincethen, wehavelimited our
people to photographic surveys.

There have been peculiar things that have happened
in very deep water. | have just come back from
Aberdeen, where they have taken to filling lift bags
with helium. You canimagine what it coststo fill a
10 Ib lift bag at 1,000 feet with helium. They were
using compressed air for lift bags up until recently.
However abubble of compressed air happened to get
under the skirt of a diver's mask and he suffered
nitrogen narcosis, at something like 1,000 feet. You
canimaginethe effect of that. Y ou can alsoimagine
the cost of the other way around.

Our reason for not going into mixed gas, athough
thereareplenty of targetsinwhichwe could useit, is
oneof cost. Itisnot justthecost of thegas, but thecost
of setting up the whole diving system. Today, one
would haveto spend somethinglike 1,000,000dollars
to buy agood system and this would only be a 800-
900feet system. Thiswould enableusto go after alot
more of the lost cargoes in our area. There are
somethinglike250 merchant shipssunk inthe Second
World War in this part of the Pacific. We have done
someresearch to turn up the worthwhilerecoverable
cargoes. We now have afew of these on the topside
of 700 feet of water and we are wondering whether
wewill gowith diving equipment, putting man down
there, or useremotecontrol to placeexplosivecharges
and use grabs and cranesto do therecovery. Itisnot
avery difficult thing to cut aholeinthe side of aship
and reach in with a crane grab and lift out the
nonferrous cargoes that we are interested in. It has
beendonebefore. Whenthegoldwasrecoveredfrom
the “NIAGRA" during the Second World War, they
used pieces of water pipe packed with explosivesto
cut the side out of the ship in 400 feet of water, and
then lifted out the gold after removing the door from
the strong room. All that was done with a small
observation chamber and grabs operated by a little
coaster 400 feet above. | think that today using
modern technology and integration of electronics
and hydraulics and remote systems, it is al quite
feasible and can be done economically, but we have
yet to proveit.
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We have ateam of men and equipment. Itisalittle
bit like the fire engine and the firemen situation, we
get sick of polishingthefireengineand welook about
toseewhat isworthrecovering. Wehavefinishedthe
cargoes in shallow water on the topside of 200 feet.
Some of the vessels were wrecked well before we
started off operating in the area, but we haveworried
them over the years to the point where we have now
cleaned them up. Thisisthemain reason that weare
looking now at deeper operations.

Whether you go to the 200 foot line or to 2,000 feet
or infact to 20,000 feet, the operational problems of
remotesystemsarevery similar. Itisvery easy to get
an electrohydraulic power pack down to 20,000 feet
of water to perform useful work. It isthen easy to
send excellent TV pictures from 20,000 feet and to
operate manipulators. These systems are alittle bit
experimental. Thiswasthe sort of thing used by the
US Navy with the Hughes group of companies, in
recovering parts of the Russian submarine. A lot of
the technology that is in the oil industry today has
developed from that. The US Navy developed a
remotely operated vehicle (ROV), an early seeing-
eye TV camera. It is operated by nearly every
company using mixed gasesin deep water. Most of
the divers prefer to have one of theseflying eyeballs
watching them. It gives them an extra sense of
security. There is always the old worry of looking
over your shoulder to seeif you are going to become
part of thefood chain. Theseflying eyeballsoperate
to 20,000 feet just as easily asthey operate at 2,000
feet. The electrical and hydraulic systems operate
just as easily. There are afew problems with extra
depthlikethedynamicsof cablesandall theequipment
that is needed to get it through miles of water, but
these problems can be overcome if the economics
justify it.

TheROV systemshave devel oped to the point where
aTV cameracanbedynamically positionedwithplus
or minus haf an inch from the surface in many
thousands of feet of water. Heading direction can be
maintained to an eighth of adegree. The equipment
can moreor lessbe bought off the shelf, thanksto the
spacerace. Itisthesameequipment usedtoguidethe
space shuttle. It can be integrated with
microprocessors and with a simple joy stick can be
controlled by a pilot, who preferably is a diver, to
inspect awreck, or awell head, andto do simpletasks
like turning valves on and off, placing explosive
charges, and operating the controls of hydraulic
manipulatorsto do largework tasks. Itisall feasible
andisbeing doneinindustry today. A lot of itisstill
experimental.

Some companies are pursuing ways to keep a man
down there under pressure and thereisalot of work
being done on that. Others are taking the tack of

putting a man into an armoured suit, the JIM suit. |
do not think that systemwill bewith usfor very long,
| think that we are going to see either abreakthrough
in medical technology so that man can work
successfully below 1,000 feet, or we are going to see
completely remotesystems. Itwill bevery interesting,
from our salvage diving point of view, to see which
way it goesinthenext decade. Inthefilmthat wehad
takenontheWAIGANI EXPRESS, al ot of discussion
was going on with chain caught up in 200 feet of
water. Wearefrustrated by not being abletowork in
that depth which is really fairly shallow. We have
decided at this stage to go with a ROV and ROV
remote pilot vehicle, so that we can send a camera
downto that depth very easily, deployed from a boat
of opportunity, which could be anything as small as
a 35 foot workboat. We could send this cameraand
amanipulator down to 2,000 feet if wewanted to, by
quite simply lifting it off the back deck. Y ou cannot
send adiver down to 2,000 feet by dropping him off
theback deck. Wecanthen usethismachineto attach
lift bags to heavy weights. We can use it to place
explosive charges so that it can cut 3" chain cable, or
3" wire rope. We can then direct the force of the
explosiontochopapiecefromacoral headin400feet
of water. | think that modern technology intheform
of hydraulics and electronicsis ahead of man at the
moment.

We have been frustrated because we cannot work in
400 feet of water, but we have found this little
machinethat wefeel wecan makedo useful work. At
themoment, if wedo get achain caught up at 400 feet,
we haveto go through the problem of manoeuvring a
tug at thesurface. Wethenmay runinto bad weather,
suchasweexperienced ontheWAIGANI EXPRESS
wherewe had 100 ton tow linesbroken like pieces of
cotton and all the problemsthat they cause. | cannot
blame the people working on the back deck who say
“That's enough” when a rope like that breaks. It
whipsback and tears steel bulkheads apart. Y ou can
imaginewhat it would dotoaman, if hewereunlucky
enough to bein the way.

If we stay with long duration compressed air diving,
above 200 feet as we did for the COOLIDGE
operation, we have found that it is very successful.
Whenweembarked onthat programme, wewerejust
alittle bit concerned that we were going to be faced
with the incidence of bends (about 3%) that is
apparently acceptableto the USNavy. We prepared
as best we could with a bell that was attached to the
side of the ship and a small transportable pressure
chamber. Wewerelucky enough to havethe backup
of the Australian Airforcefor that transport chamber.
It would have gone to Prince Henry Hospital to their
recompressionchamber if therewasaseriousproblem.
In thousands of dives, involving exceptional
exposures, weonly had onesuspected limb bend. We
do not think it really wasabend. | think it was more



astrained muscle, but wetreated it on oxygen with a
shallow table, and it disappeared and there were no
recurrences. | wonder why we were able to make
thousandsof divesunder working conditions, and not
have perhaps a single problem. No one really has
been able to provide an answer to that other than we
wereunconsciously putting inanintermediatestop at
approximately 90 feet, because that was the depth at
whichthechamber tether chainswereattached. Unless
we happened to work immediately adjacent to that
attachment on the wreck, we swam horizontaly at a
depth of between 80 and 100 feet for three or four
minutes along the hull so that we were always in
contact with the vessel al the time to the chain.
Perhaps that deep water stop, which was not part of
our decompression time, was providing that margin
of safety. Perhaps there is room for a little bit of
investigation there.

| feel that adiving bell ismost effectivefor that type
of decompression. | am not in favour of surface
decompression routine, athough it is widely used.
We have found that our divers prefer being able to
ascend directly to the chamber. They do not likethe
thought of jumping out of the water, slipping off as
much of their gear as they can and immediately
getting into achamber while someone shuts the door
and hopefully turnson an air valve, or even leavesit
to the diver himsdlf to turn on an air vave, to
repressurise him within 5 minutes of leaving hislast
stop.

Of course the diving bell, and certainly the surface
bell, can only be used in calm, relatively current free
waters. Itwouldbeimpossibletotether abell inopen
sea conditions, where there was any surge running,
the pressure changes during the last stop at 10 feet
wouldbetoogreat. Theaternativeistoleavethebell
down at 40 feet and decompress on oxygen, then a
tethered bell could be used readily. However, a
ground swell surging backwards and forwards 15
feet, would makeasubmerged bell very uncomfortable
at 40 feet. Perhaps transfer under pressure is the
answer. That system is used for mixed gas diving.
Butitisexpensive. Itiscumbersome. It requiresalot
of topside support and cannot be deployed from a
boat of opportunity, unlike our little ROV system.
What wearelookingforistheimpossible. Beingable
to jump a man off the back of the boat, instead of
throwing our little ROV into the water, and say “ Go
down and see what the problem is at 2,000 feet and
whenyou havefinished comestrai ght back upagain.”

Walter Stark developed the Electrolung more than a
decade ago. This certainly enabled you to jump off
the back of a boat and go down to 600 feet, perhaps
more, swim around, do your thing, and come back up
again and then promptly die with massive
decompression problems. Perhaps gas changes,
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perhaps different mixtures may solvethe problemin
thefuture. Today, we havethe pressure sensors, gas
sensors, gasregulators, processorsthat thewhiz kids
need to come up with a solution to this. Perhaps by
gas changing one can eliminate the decompression
problem and then it will be possible to jump off the
back of aboat.

| think that the decompression problem is the real
one. Other than exploratory dives, such as
photographic dives or survey dives, we generally go
down to perform some work. We take power packs
withus. A small power pack today isreadily available
intheform of surfacesupport fromacabl eat anything
up to several thousand volts to hydraulic coaxial
cables, to explosive contained energy. All theseare
possible, but decompression isnot unlesswego into
the difficult systems, transfer under pressure and
deck decompression, but onecertainly cannot operate
them from a boat of opportunity.

What doesthefuturehold? By thefuturel meanthe
next five to ten years. Are we going to see R2D2
robots taking over? With divers operating them?
Thereisalot of money being spent at the moment on
training pilotsfor thismagical littlemachine. Itismy
opinion that they need to have come from the
commercia diving worldto makeagood pilot. How
you can project yourself into one of these little
machines, down at several thousand feet, and then do
useful work isalittle bit beyond me. But with these
forcebalanced dynamically positioned systems, with
master manipulatorsitispossible. Theintegration of
thesesystemsisstill experimental. Perhapssomeone
will come up with the magical solution to the
decompression problem. | am quite sure that
electronics are going to play a mgjor part, because
under situationsof stress, even our computer tendsto
break down and make mistakes, and | think that |eads
to more accidentstoday than anything else. Thepush
from surveying the various operations around the
world is towards machines and not man in the sea.
Theother school, which appearsto bethe minority at
the moment, are saying “Keep man down there’.
Only the future will tell.

In our thirteen years of working in a difficult and
hostile environment, quite often from boats of
opportunity and in places of opportunity, al the
accidents that have occurred have been the people
factor. We have never been able to explain why
somebody, whoisexperienced, hasdoneasilly thing.
Quite often at times that are not apparently of any
stress, peoplehaverun out of air, when they have had
backup systems, when they have had buddies diving
with them. They have been diving with
communications and suddenly the communications
havegonedeadfor noreason. | think thisisonething
that we cannot eliminate, the peoplefactor. | feel sure
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that even if we are able to solve the problem of
decompression, so that we can jump off the back of a
boat of opportunity, like our little machine, that we
are still going to have alittle machine following us.
Perhaps the diver is going to be telling the little
machine what to do. After all, how many watts of
power can we produce for any given period of time
compared with what a machine can do? | think this
gets back to our power breathing, power brakes,
power steering. | think that is the way that the ail
industry will begoing, and | am quite surethat isthe
way that we will be going in our salvage diving.

LETTERSTO THE EDITOR

PO Box 79,
NAPIER 4000,
New Zeaand
Dear Sir,

The factors affecting the advisability of contact lens
use vary as widely as the types of diving, and a
blanket rule against contact lens usage in diving as
suggested in the January to March 1983 SPUMS
Journal is rather an over-reaction.

| certainly agree that contact lens wear is never
acceptableinsaturation or chamber diving. Anything,
such asacontact lens, which could possibly affect or
reduce the corneal integrity, allowing the possible
entry of pseudomonas, which is such a familiar
inhabitant of chambers, cannot be permitted. A
pseudomonas infection can result in the very rapid
destruction of the cornea, the risk of which is not
acceptable in any situation, let aone under the
limitations of a chamber or offshore environment.

SimonandBradley’ scompl etepaper onthe” Adverse
Effectsof Contact LensWear During Decompression”
isan extremely interesting paper because, asfar as|
know, it is the first time that dit lamp microscope
observation of the cornea has been utilised during
hyperbaric or decompression procedures.

The point that the unfenestrated PMMA (hard) lens
caused bubbling in the pre-corneal tear film is not
totally convincing in such alimited study. The fact
that no details of the corneal or lens variables are
guotedintheoriginal paper unfortunately reducesthe
value of the study.

There are many different techniques of fitting these
lenses, each of which involve a dightly different
relationship between the lens and cornea. Some
techniquesrequirefenestration (holesinthelens) for
adequate corneal ventilation, whilst others offer

adequateoxygenationandventilation by other means.

My own work at the USAF School of Aerospace
Medicine confirmed that there are no changes in
corneal curvatureunder pressuresoany physiological
changes during diving will be related to ventilation
(ingassing and outgassing) and not because of any
mechanical changeinthefitting rel ationship between
the lens and the eye.

A convincing and valuable conclusion of Simon and
Bradley's paper, however, is that lenses fitted for
diving must have good ventilation. We must
remember that thiscan beachieved by other meansin
addition to fenestration, particularly including the
use of the new oxygen permeable materials.

| am not necessarily convinced that the bubblesinthe
pre-corneal film had to be nitrogen. As the cornea
was oedematous, it could well have been carbon
dioxide.

A recent Swedish study investigates the adhesion of
contact lensesto submerged eyes. Thereisno doubt
that hydrophyllic (soft) lenses have vastly superior
adhesion and arefar lesslikely tobelost. Right from
theearly daysof hydrophylliclenseswe haveknown
that infresh (hypotonic) water, adhesion wasso great
that forced removal could actually pull away the
corneal epithelium. Lovsund’'s group found
additionally that adhesion wassufficient in seawater.

For sport and light commercial diving, | cannot find
any studied arguments against soft lens usage.

| also fedl that the use of hard contact lenses is
permissible in normal circumstances. Redlistically
both types of lens are not likely to be lost during
normal diving activities, but it must be understood by
thewearer that hard contact lenses do not possessthe
same adhesion as do soft lenses.

Thereservationsthat | havewithhardlenses, therefore,
pertain firstly to someone with a high degree of
ametropia who, in the unlikely event of both lenses
being lost, was unable to find his way, operate his
instruments, or find his boat or entry.

Equally, someone undertaking diving activities that
present high risk of mask loss such as could occur in
some rescue, military, or police diving activities,
should not wear hard lenses.

Y ours faithfully,
Quentin Bennett
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TOXINS OF SOME VENOMOUS SEA
CREATURES

Anthony J Smith
Faculty of Medicine
Royal Newcastle Hospital

A great many sea creatures possess venoms with
which they immaobilize, kill and tenderizetheir prey,
with which they defend themselves or which they
passively accumulate by feeding on smaller species.
Human envenomation is seldom, if ever, a result of
unprovoked offensive action on aseacreature’ s part
and is much more commonly a result of accidental
contact.

A recent review (1) recorded 68 known speciesfound
in Australasian waters which possess neurotoxins
(thatis, toxinswhich producetheir effect by actingon
the nervous system and often result in paralysis) but
of these very few are capable of injecting enough
toxin into an adult human to produce important
effectsletalonemuscleparalysis. Thereare, however,
afew species which produce ahigh proportion of all
serious and sometimes lethal envenomations and
these will be mentioned individually below.

Thisbrief review looks at the way in which some of
the venoms produce their clinical effects, the
characteristics of envenomation by creatures whose
toxins may be lethal to man and concludes by
examining factors which combine to determine the
effects of envenomation.

For a thoroughly comprehensive treatment of these
subjects, there is no source better than the newly
published Australian Anima Toxins by Straun K
Sutherland (published Oxford University Press, 1983;
price$100.00). Thisiswell illustrated and eminently
readable. Unfortunately, thepriceisadisincentiveto
purchase!
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HOW TOXINS WORK

The detailed characterization of toxins from marine
creaturesisacontinuing processand new information
appears each year. Our present understanding of
thesechemicalsis, at best, incomplete and there may
be many more modes of action than we currently
recognize. Theclassificationbelow isnot exhaustive
but covers most of the important ways toxins may
affect us.

TABLE1

TYPES OF TOXIC RESPONSES
TO THE VENOMS OF SEA CREATURES

Allergy - immediate - anaphylactic response
- delayed

Neuro- (or myo-) toxicity often resultingin paralysis
or disturbance of feeling

Impairment of Functions of the Blood eg. clotting or
the ability of red cellsto carry oxygen

Tissue Digestion breakdown of muscle or other
tissues, oftenwiththerel easeof substancesproducing
their own damagein turn

Pain

Allergic and Allergy-Like Responses

Allergy occurs when the injected venom contains a
(normally) protein substance (antigen) to which the
body makes, or has already made, an antibody. The
antigen and antibody recognize each other, react
together and may cause, asanimmediate result of the
interaction, the release of powerful substances from
some of the body’s own cells which in the extreme
can lead to a profound fall in blood pressure and
severe, sometimes life-threatening narrowing of the
air passages with swelling of other tissues. This
immediate hypersensitivity reaction is called
anaphylaxis and may account for the stories of
occasional envenomations resulting in very rapid
death, athoughingeneral, thesearepoorly described.

A longer term allergic response occurring in weeks
rather than minutes may lead to the laying down of
antigen-antibody complex intissues, and particularly
in small blood vessels, and thereby impairing the
functionsof thosetissues- adelayed hypersensitivity
reaction. There is some presumptive evidence that
this may occasionally occur after envenomation

However, many marine creatures possess venoms
which contain the chemical, histamine. and other
substanceswhich candirectly release histaminefrom
the cells of the human body which contain it. As
histamineisreleased during an alergic reaction, the



28

injection or release of histamine mimics a
hypersensitivity response and may have the same
conseguences. The samefall in blood pressure and
narrowing of the air passages that may occur in
immediate hypersensitivity can be reproduced by
injection of histamine, while minor envenomations
confined to the skin (eg. the stings of many marine
species) produce characteristic weals - raised areas
which itch - are normally painless but which
commonly become infected when bacteria are
introduced to the area during scratching. Similar
weals can be reproduced simply by injecting small
amounts of histamine into normal skin.

Nerve and Muscle Toxicity

It is not surprising that slowly moving sea creatures
need to immobilize their prey and havetoxinswhich
rapidly cause paralysis. What is surprising is the
variety of toxinsthat exist whichact at many different
pointsin human nerve and/or muscleto producethis
effect.

Each voluntary muscle in our body possesses a
particular nerve running to it which transmits
information from the brain by way of small electrical
currents which pass rapidly down the nerve - the
nerve impulse. At the nerve endings, the current
induces the release of a chemical, acetylchaoline,
which moves rapidly out of the nerve and on to a
specialized part of the muscle surfacewhereit reacts
with a receptor molecule. This reaction leads to

muscle contraction.

Theelectrical current which passesdownthenerveis
associated with the movement into the nerve of
sodium and calcium ions and the outward flux of
potassium. Restoration of thenervetoitsresting state
is accompanied by the pumping out of sodium ions
and inward movement of potassium. Interrupt this
whole sequence at any point and paralysis results.

These concepts are illustrated in Figures 1 and 2
which also show the probable main sites of action of
some important toxins. For example, tetrodotoxin,
identified as a major toxin from the blue ringed
octopus, Hapal ochlaena maculosa, only in 1978 (2),
isknown to block the sodium channelsin nervesand
thereby prevent the passage of the electrical current.
It is possible that the cardiac poison of Chironex
fleckerii, the box jellyfish or seawasp, may act at the
samesite. However, the venomsof many seasnakes
contain erabutoxins, agroup of toxinswhichinterfere
with the linkage of acetylcholine with its receptor.
By contrast, worm- andfish-eating conusshel | sappear
to produceamyotoxin, ie. asubstanceacting directly
on muscle without interfering with nerve function.
The end-result of all thesetoxinsis paralysis but the
intimate mechanism differs.

Impairment of Functions of the Blood
The two most important reactions of injected toxins
on the blood itself are the stimulation of blood

FIGURE 1

ESTABLISHED AND POSSIBLE SITES OF ACTION OF NEUROTOXINS FOUND IN VENOMOUS SEA-CREATURES
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FIGURE 2
SITES OF ACTION OF NEUROTOXINS WHICH BLOCKTHE TRANSPORT OF SODIUM OR CALCIUM IONS
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These blocks interfere with nerve depolarization with consequent paralysis. The figure represents anerve
axon during the resting phase, the phase of depolarization and the phase of recovery.

coagulation and the breakdown of the cell membrane
of the red blood cells (haemolysis). Both of these
actions are well recognized and prominent effects of
envenomation by, for example, many land snakesbut
are also afeature of bites or stings by some marine
species though seldom giving rise to serious clinical
effects.

Effects on coagulation promote the conversion of
circulating fibrinogen to fibrinwhichislaid downin
smaller blood vessels. Blood platelets adhere to the
fibrindeposits, red cellsaredamaged in their passage
throughthedeformed blood vessel sandfibrin, broken
down by circulating natural enzymes, produces
degradation productswhich arereadily detectablein
blood and urine and haveanti-coagul ant propertiesof
their own. Theclinical result isapatient, commonly
bleeding from many sites, who has low plasma
fibrinogen, low platelet count, many abnormal red
cellsinthecircul ation and sometimesimpaired small
vessel function particularly inthekidney. Ironicaly,
butlogically, thetreatmentincludestheadministration
of heparin, another anticoagulant which, by activating
anti-thrombinlIl1, inhibitstheconversionof fibrinogen
to fibrin which is catalysed by thrombin and
encouraged by the toxin.

Haemolysis or, red cell breakdown, may occur as a
secondary event to the coagul ation processdescribed
above. Alternatively, some creatures (sea snakes,

box jellyfish) do possess a specific haemolysin, a
toxinwhich damagesthered cell envelopeultimately
disrupting it and leading to loss of contents. Records
suggest that this, though commonly present in
envenomation is rarely an important aspect of the
total clinical picture.

Tissue Digestion

Again, it isnot surprising that creatures which have
immobilizedtheir prey usinganeurotoxinal so possess
enzymes capabl e of producing tissue digestion asthe
first stage in incorporating the captured speciesinto
their own body tissues. Many creatures, therefore,
inject as part of their venom these enzymes which
may cause tissue destruction of differing magnitude
inman. Stingsfrom thetentaclesof box jellyfishare
not only extremely painful but also set up severe
reactionsin the skin which may lead to skin necrosis
and ultimately severe scarring as a result of the
healing process. Perhapsthemost spectacular example
of tissue digestion, however, isafforded by the sting
of thestonefishwhichinitialyisinvariably extremely
painful, but, inthe absence of antivenene, progresses
over aperiod of two or three days, to produce quite
massive tissue loss usually in the foot as the dorsal
spinesof thisfish commonly penetratethe sole of the
foot of the unwary. Many of the clinical records of
envenomation by stone fish describe a short and
extremely painful course of pain, prostration and
even of local paralysis (the species possesses a
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neurotoxin) followed by aprolonged periodinhospital
during whichtissue death followed by reconstructive
surgery isacommonfeature. Aninteresting aspect of
thisform of toxinisthat it nearly alwaysto act locally
incontrast, for example, to neurotoxinswhich clearly
may betransported throughthebody, presumably via
the circulation, and produce paralysing effects at
sites away from the point of envenomation itself.

Pain

Inthe course of the past ten years our concepts of the
mechanisms of production of pain in the body have
been clarified considerably by the discovery of new
pain pathways within the nervous system and by the
realization that many substancesnormally presentin
thebody may, if present inabnormal amounts, induce
pain. Substance P, a small polypeptide, bradykinin
and several of the prostaglandins may be concerned
with the normal transmission of pain and certainly
increasing quantitiesof prostaglandinsandbradykinin
at asite of inflammation may be the main mediators
of the pain associated with that condition. It has not
been possible to identify with any certainty the pain
producing toxins within many of the venoms of sea
creatures but certain species apparently inject
bradykinin and some related peptides have been
postulated as a cause of severe pain in some
envenomations. Perhaps the severest pain ever
encounteredin envenomationresult fromthevenoms
of the stone fish and the box jelly fish. There are
many accounts of normally stoical people becoming
deliriouswith painfollowing envenomationathough
not necessarily suffering any of the life-threatening
consequences of the other toxins injected by the
animal. Itisperhapsmost important to recogni zethat
thepainfollowingabiteor stingisnot agood marker
of the possible adverse consequences of the
envenomation representing, asit does, thereactionto
one or at most a few chemicals injected which in
themselveshavenolethal potential. Thebiteof many
sea snakes and of the blue ringed octopus may be so
innocuous asto occasion little notice. Nevertheless,
envenomation with lethal quantities of toxin may
occur. Equally, the severe pain resulting from
exposure to the sting of the sea wasp may not
necessarily be associated with the introduction of
large quantities of the toxin acting on the
cardiovascular system.

One further point needs to be made about these
different forms of toxin. The time course for the
development of symptoms following envenomation
may be very different for each form of toxin.
Anaphylaxisis virtually immediate, neuromuscular
paralysistakes seldom morethan 30 to 40 minutesto
become apparent, whereas changesin thefunction of
the blood may require 24 to 48 hours to be fully
devel oped and tissuedamagewill occur over aperiod
of days. Furthermore, not all of the effects of
envenomation are directly related to the toxins
injected. Tissue digestion will release substances,
eg. myoglobin, which may produce their own

secondary effects. In the case of muscle breakdown
and the release of myoglobin, rena failure may
follow afew days after the initial damage has been
done to the muscleitself.

SPECIES WITH POTENTIALLY LETHAL
VENOMS

Relatively few creatures have the capacity to cause
fatal envenomation in man and some of the factors
determining outcome are discussed in the final
paragraph of thisarticle. However, itisclear that four
speciesstandout fromall othersasthemast dangerous.
Well-attested deathshave occurredfollowing stinging
by the box jellyfish/sea wasp which frequents
particularly the tropical waters around our coasts,
deathshaveoccurredinotherwisevery heathy people
bitten by the blue ringed octopus and occasional
fatalities have followed the injection of venom from
stonefish or from envenomation by variousmembers
of thegenus Conus. Boththe stonefish and seawasp
commonly produce pai nful envenomationsand there
islittle doubt that the victim needs urgent attention.
However, in the case of the blue ringed octopus, and
to a lesser extent, the Conus, the puncture may be
relatively painless and thefirst symptoms devel oped
may bethoseof progressiveparalysis. Anawareness
of what may have happened in these circumstances
should alert diversto the possible need for support of
respiration and urgent transfer to hospital.

INGESTED TOXINS

Not all poisonings by venomous sea creatures occur
asadirect result of injection of toxin into thevictim.
Many formsof puffer fish contain large quantities of
tetrodotoxinin their livers and eating these fish may
result in fatal poisoning. Remarkably, cooking the
creatures seems to offer little protection and the
toxins appear to be heat stable.

DETERMINANTS OF THE EFFECTS OF
ENVENOMATION

Itispracticallyimpossibleto predictthelikely outcome
after a bite or sting from a venomous sea creature.
Many variableswill determinetheoutcomeincluding
the amount of venom injected (which may in turn
depend upon the season of the year), the route of
envenomation (assymptomsare much morelikely to
occur early after intravenous injection or injection
into avery vascular areq), the size of thevictim (asa
little venom goes along way in asmall person) and,
of course, the state of health of the person
envenomated. Itisclear that alargeamount of venom
injected into a small person whose health is aready
compromised in someway ismorelikely to produce
serious illness than a small amount injected into a
large and healthy person.

Theadequacy of immediatetreatment may beamajor
determinant of outcome, however. Whileantivenenes



areavailablefor stonefishand seawasp stingsandfor
some at least of the venoms of the many Conus
species, no antivenene is available for the bite of a
blue ringed octopus. Clearly, the envenomation is
likely to occur a long way from a handy store of
antivenenessofirst aid measuresand arecognition of
the potential severity of the problem will determine
the outcome. It is clear from many reports in the
literature that the wearing of protective clothing will
affordmuch protectionfromjelly fish of all sorts, that
the use of acetic acid to remove intact tentacles or
portionsof tentaclesisat |east aseffective, and much
cheaper, than theuseof proprietary solutionsand that
rapid transport of the victim to hospital where
appropriate observation can be undertaken is
mandatory. For most forms and consequences of
envenomation there is plenty of time to initiate
appropriate measures away from the marine
environment. In the case of rapidly progressing
paralysis however, such asfollows the bite of ablue
ringed octopus, it isclear that the early recognition of
symptoms of muscle weakness coupled with the
ability tomaintainrespirationby, if necessary, mouth
tomouthresuscitation should prevent thetragic deaths
which have occurred. All the evidence points to
complete recovery being possible if support of
ventilation can be provided for a period of a few
hours. (3)
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SPEAKING PERSONALLY:
RECOGNITION AND MANAGEMENT OF
APPREHENSION IN RESORT DIVERS

Steve Hills

First somebackgroundto these observations. For the
last one and a half years | have been employed at a
diveshopinPort Vila, Vanuatu asaninstructor/guide
for visiting tourist divers (mostly Aussiesor Kiwis).
We dived two or three times every day under ideal
tropical conditionsof warm (21-27°C), clear (average
25 metres) water, although depths sometimes
necessarily reached a maximum of 37-38 metres on
some of the excellent wrecks. Average depths
however were commonly shallower than 20 metres.
Decompression dives were avoided. The group of
divers assembled on the boat on any one day would
typically be a mixed bunch ranging from visiting
instructors through divers with no formal
qualifications but many years of actual experience
eg. abalone divers, to recently certified novices and
asothevery rusty, but qualified diver. Onoccasions
when circumstances permitted there would also be
student diversonthediveor holiday makersattempting
the openwater segment of their one-day introductory
scubacourse, followingtheir morning pool and theory
session.

This daily “pot-pourri” of scuba divers presenting
themselvesat thedive storewould be screened, to the
best of our ahility, for the suitability of the proposed
diver.

Of necessity, incidentswill occur inthistypeof daily
routinewherecertifieddiversarecompletely unknown
to us and the diving conditions are normally quite
different to what they are used to, and were trained
under. To date our safety record has only been
blemished once - a Japanese honeymooner jumped
out of atreeand fractured hisankle! (Soasnottolose
face however, he assured everyone as to his good
health, donned hisfinsand then completed hisdive!)

However, it isthe ailmost daily occurrence of small
incidents that did not turn into accidents that should
beof concern. Becausetheregularity of theseincidents
issufficient to fuel daily staff post mortemsasto the
success, or otherwise of each dive, wenow recognise
that a problem exists, and one which if not treated
correctly, could lead to afatality.

Many of these ‘incidents concern apprehension or
panic. Thiscondition may manifestitself inavariety
of conflictingways, making early detectionnot always
possible. Apprehension always precedes panic and
has been observed in one or more of the following
behaviour patterns, by afflicted divers:

- inability to absorb information from a dive
plan;
- prolonged questioning about proposed dive;
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- gearing up incorrectly;

- defiantly rejecting offers of assistance in
preparing for dive;

- slow, deliberate, methodical gearing up;

- reluctance to enter water after gearing up;

- a tendency to begin offering excuses for a
possible unsuccessful dive (ears, sinuses,
stomach upset), well before arrival at the dive
site.

These are al pre-dive clues. An apprehensivediver
not exhibiting any of the above pre-dive behaviour
patterns may be detected underwater by one or more
of the following:

- an over-dependence on the descent line and
reluctance to be physically detached fromit;

- use of the “something’'s wrong” hand signal
quitesoon after leavingthesurface. (Oncheckingthe
problem back at the surface the affected diver will
commonly invent aproblemrelating to hisequipment,
“Thisregulator doesn’t seemto be giving meenough
ar”, etc);

- use of the “something’s wrong” signal but
revertingtothe” OK” signal onchecking closely with
diver.

Most incidents of apprehension manifest themselves
in one of the above ways, very early in the dive.
Occasionally through a diver will pass through the
earlier stages of the dive successfully only to
degenerateinto asituation of apprehension and panic
later on. These cases are more serious as they occur
during the dive when the victim is away from the
back-up facilities and security offered by the dive
boat.

Typically thesesituationsbeginwiththediver entering
a“worrying” phasewheresomeproblem(or perceived
problem) beginstototally occupy thediver’ smind up
to the point where almost al externa stimuli are
excluded. This“worrying” phase develops towards
panic asasense of urgency surroundsthe problemin
the diver’s mind. It is about this time that rational
thought and behaviour patternsbeginto break down,
as commonly the diver is overwhelmed by a need to
get himself out of his predicament at all costs,
sometimes involving removal of his mask and
regulator or a rapid ascent out of the foreign
environment to the surface, or both.

Again,itistypical for thebreathlessdiver back onthe
surfacetotry to rationalise hisbehaviour thus, I just
couldn't seem to get enough air!” All sorts of
equipment malfunctionsarecited, but rarely verified
back in the workshop.

Itisquiteunusual for thediver to honestly identify his
problem, as peer pressure on a boat full of other
successful maleand femalediverspreventshimfrom
doing this. | have only ever encountered one diver
who admitted to panic during adive. Surprisingly,

this diver, towards the end of his ten dive package,
pani cked and then sat down and openly discussed the
problemwith otherson theboat. He had experienced
some vertigo on leaving the bottom, panicked, then
taken out his regulator and done a free ascent.

Toall of uswizened readers, thisdiver’ sresponseto
hispanicwasdeplorableand goesagainst all training.
In a foreign environment we depend on our life
support system. Why wouldadiver willingly deprive
himself of this support?

Well, having experienced a situation of extreme
apprehension verging on panic underwater myself, |
can claimto understand that situation, but not explain
it. Inmy own case, | am sureit wasonly thefamiliar
surroundings of awell-known wreck that prevented
my incident fromturninginto panicat 30 metres, with
possible dire consequences. Having just recovered
from a chest cold | was back at work guiding three
other divers around awreck, at 30 metres. Fourteen
minutesintothedivel started thinking about slowing
theascent at theend of thedive, asaconcessiontothe
depth of the dive and my recent chest cold. Pre-
occupationwiththesethoughtsdevel opedintoanxiety,
as for some inexplicable reason a sense of urgency
surrounded this need to ascend. | became overly
introspective asthe sound of my own rapid heartbeat
thundered through my ears and | could hear voices
screaming through my head to “get out of here”!
Training told meto slow down, control my breathing
rate, hang on to something solid and get control of
myself. In attempting to do something along these
lines I must have looked peculiar swimming along
tightly holding on to the closest solid object my own
mask! | distinctly remember feelinganunderstanding
for those panic-stricken diverswhotry torip off their
masksandregulators. | guessinathreateningsituation
any constrictions around the head area are seen as
contributing to that threat and need to be discarded.

Fortunately, with many previousdivesinthat wreck,
I knew theexact directionand distancetothemooring
chain. Using every possiblereserve of self-control |
managed a controlled swim to the chain where | had
somethingtangibleand securetoassistinmy regulated
ascent. Without thisfamiliarity with my underwater
surroundings, | am not so sure this anxious situation
would not have deteriorated into uncontrolled panic.

Thiswasanisolated experiencewhich occurred after
many hundreds of hours underwater experience at a
familiar depth and on a familiar wreck. | am not
claustrophobic and normally experience some
narcosisat greater depthsthan onthat dive. | feel sure
the incident was initiated by a concern over the
consequences of diving deep after achest cold. But
| amgladtohaveexperiencedit! Ithelpsmeempathise
more with other divers displaying pre-dive anxiety
symptomsand | find that adiscussion of their feelings
along with an assurance of close proximity during
their dive helpsalleviate much of the pre-dive worry



that could develop into panic.

Having detected an early warning sign (as listed
earlier) the key to reducing the effects of anxiety so
as to lessen the risk of underwater panic, liesin the
quality of the staff. Our attemptsto defuse possible
panic situation normally include:

Most importantly, a very obvious display of safety
back-up equipment and a pre-dive briefing. Rather
than highlighting the potential dangersof thedive, if
done correctly this should provide the comforting
realisation that the diver isin the capable hands of a
safety conscious operator.

Provision of acompatiblediving buddy from the staff
guides/instructors

Unhurried approach - entering the water last allows
the nervous diver (and guide) to proceed at hisown
pace and not under the scrutiny of other divers.

If anxiety is heading towards a critical level
underwater, no single action is more calming and
reassuring than that of human contact. Unless the
victim is already gripped by panic, comfort will be
given by a firm hold on his arm and strong eye
contact, both of which impart the feeling that the
sufferer isnot alone down there. Thissimple action
followed by anexchangeof “ OK” sighalshassteadied
many an uncertain situation underwater. 1f however,
thevictimisbeyond the* point of no return” it would
be unwise to make oneself available to the wild
clutches of a diver who has lost all self-control.
Fortunately these predicaments are rare as anxious
moments are usually defused beforethisstage. Two
incidentsonly, springtomind. Inthefirsttheinstructor
made the rapid ascent alongside the panicking diver
and only ventured close enough at about 3 metresto
‘punch’ the victim in the stomach region to
successfully forcean exhalation of air fromthelungs.
He was then on the surface with the diver to provide
continuing support. The second incident involved a
panicking diver’ srefusal to return aregulator during
a buddy-breathing ascent. A second instructor was
aertenoughto cover therequireddistanceand provide
buddy-breathing support to the first instructor.
Subsequent to thisincident (someyearsago now) al
staff now dive with octopus regulators.

Toconcludewith someof themorepatheticanecdotes
inthiscollection, therewasthe el derly gentleman on
hisfirst openwater diveafter qualifying, whosebody
shook uncontrollably withfright sothat hewasunable
to adjust his manual inflate BC and had to be hel ped
from the water (he was reportedly learning scuba
diving and hang gliding while he was till divel).
Then there was the ridiculous sight of an instructor
surfacing while securely caught in the vice-like
scissors-grip of the panicking student’ s legs around
her torso. And finally, thevisionis still clear of the
mascara-eyed womanwho adoptedthefoetal position

33
while clinging nervously to the shot line for 20
minutes at 2 metres under the boat, persevering
becauseitiscurrently fashionableto beableto claim
that oneis a scubadiver.

SPUMS ANNUAL SCIENTIFIC MEETING 1984

Next year’s ASM will be held in three parts.

April 7th to 14th
at Phuket |sland Resort, Thailand.

April 14th to 17th
at Bangkok, including acombined Conference
with the Royal Thai Navy.

April 18th
At Hong Kong, where there will be ameeting
with local and SPUMSS speakers.

The guest speaker will be Surgeon Captain RR
Pearson, who is the Royal Navy’s senior diving
medical officer. He will be speaking at all three
meetings. Histopicswill be:

» Oxygen, the diver’'sfriend or foe?

» The problems of caring for sick or injured
diversin compression chambers.

 Medical screening of professional and
recreation divers.

» Dysharic osteonecrosis, isit amajor problem
for divers?

e Saturation diving, a review of military
experience and associated research.

* Themanagement of diverswithaudiovestibular
problems.

» Presentation and diagnosis of decompression
illnesses.

» Arterial gasembolismindivingandinclinical
practice.

e Thedeeptria unit and the Admiralty Marine
Technical Establishment (Physiological
Laboratory) (AMTE PL).

» Thelnstituteof Naval Medicineand controlled
atmosphere research.

NOTES TO CORRESPONDENTS AND
AUTHORS

Please type all correspondence, in double spacing
and only on one side of the paper, and be certain to
give your name and address even though they may
not be for publication.

Authorsarerequested to be considerate of thelimited
facilities for the redrawing of tables, graphs or
illustrationsand should providetheseinapresentation
suitablefor photo-reduction direct. Books, journals,
notices or symposiacetc., will be given consideration
for noticein thisjournal.
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| AM A HANDICAPPED DIVER

John Poteet

Before | talk about my own experience with scuba
there is a point | must make, that it is common for
people to make all-inclusive generalisations about
anyone with any kind of disability. For instance, |
was talking to a diving instructor and the subject
turned towards the Handicapped Scuba Association
(HSA). He made the comment that he would be
“possibly” interestedinworkingwiththehandicapped
but he did not know enough about them. His
assumption was two-fold, | believe. First, that in
order to deal with the handicapped he had to gain
some kind of new insight about a specia group of
people from a strange new world. He amost
unknowingly placed more emphasis on the
DIFFERENCES of people than their similarities.
Second, he voiced no awareness of the fact that an
individual’s ABILITY to undertake a specific task
depends on the nature of hisdisability and the extent
of its severity. With no malice he lumped the
handicapped in one big club and assumed that we
would al performthe sameway. Heassumed that he
would be dealing with a handicapped group, not a
group of individuals.

| hope that nobody who reads this makes the same
mistake. | can only relate my persona experience
and this cannot be interpreted as common to all
persons who have adisability. Infact eventhough
havecerebral palsy my thoughtsshould not bejudged
as relevant to al other persons with cerebral palsy.
As a matter of fact there are six different kinds of
cerebral palsy andthe severity of thedisability within
each group varies greatly. When you throw in other
variablessuch astemperament and maturity it should
be apparent that stereotypes are not realistic.

Having said this, | can begin to talk about my own
experience. Cerebral palsy results from damage to
thepart of thebrainwhichregulatesmuscul ar activity.
In my case the damage was caused by a lack of
oxygen to the area of the brain called the motor
cortex. This occurred because of complications
during a premature birth and resulted in spastic
paraysis, primarily effecting my lower extremities.
Another area of my brain that sustained damage was
the cerebellar areawhich controls balance. Without
theaid of forearm crutches| fall downalot. Thereis
pretty much a full range of movement of my upper
limbs, although | do not have the dexterity to
mani pulate a keyboard or play chords on aguitar.

So how doesthiseffect my diving? First thingsfirst.
Since my legs are already <tiff, putting a wetsuit
around them makesthem that much stiffer. Combine
that with the weight of atank, back pack and weight
belt and moving on dry land becomes a lot more
tiring. My solutionisto put thegear onasclosetothe
water as possible (except the suit) and to takeit off as
soon as possible after the dive.

Another problem on one divewas COLD. It wasin
November and | had anill-fitting rented wetsuit with
no hood, bootiesor gloves. Thewater wasmiserably
coldand | seemedto stiffen up likeaboard. Thenext
week | had my own suit, etc., and the dive went fine.
Also on the previous dive the mask | had was
continually flooding, sol now got amask whichfitted
properly. | also switched from a nylon weight belt
that had a tendency to become loose to arubber belt
that fitted snugly. What | have mentioned so far goes
for any diver: getting equipment that is comfortable
and fits makes diving alot easier.

With the gear on and in the water | had a couple of
problems to solve. The weight of the tank made it
difficult for me to move from lying on my back to
rolling over onto my stomach on the surface. This
was a problem | had not expected and | am still not
100% surewhy it exists. Butintryingtofigureit out
it occurred to methat when | roll over in bed, or even
on thefloor, | use my arms automatically to pull on
thesideof thebed or to push off thefloor. Inthewater
thereisnothing to grab onto or push off, especially at
the surface. It made sensethat if the musclesin the
lower back and legs are tiff it may be a lot more
difficult to overcomethe weight on your back torall
over, especidly if the buoyancy compensator is
partidly filledwith air. A partial solutionisto adjust
theweightsinthebelt so that they are placed towards
the front and counteract the weight of the tank. A
similar problemisgetting vertical onthesurfacefrom
a prone position. If there is minimal movement in
your legsthey will have atendency to want to stay at
the surface. Again, itiship and lower back muscles
that force them towards a down position. Strapping
2bweightsto each thigh reducesthetendency of my
legsto float and helps meto gain an upright position.
It is much more practical to put the weights on the
front of each thigh than on the ankle because | have
only aminimal kick and aweight on the anklewould
make kicking much harder, and the leverage exerted
by an ankleweight would tend to keep my body inan
upright positionrather than simply providing balance
to ease changing from one position to another.

| should point out that most of these problems only
occur at the surface and once | get down to about 30
feet movement becomes alot easier. Also | expect
that as my ability and experience increase | may be
able to do away with the thigh weights. If it seems
necessary to use them on a permanent basis, | will
have pockets sewn in the front of my suit above my
knees. Velcro strapsdo have atendency to dlip. But
first there is something else | want to try. Regular
exercise, particularly to loosen and strengthen my
lower back and stomach muscles. Right now | could
do five sit-ups if someone put a gun at my head. |
really cannot predict how much | will gain, but itis
well worth atry. Also swimming lapsin apool will
help with endurance. My goa is to become much
more than a novice diver with adisability.

That about covers all the major problems | faced in



regard to diving, but there are afew others perhaps|
could touch on. It would not have been practical for
me to have gone through a four to six week course
offered by a scuba shop because it takes time and
experimenting to go through the learning process of
how to solve these problems, a process | am still
goingthrough. A crashcourseinalocal shop may not
alowtimeforthis. Specia problemsinoneindividual
in a class may become a frustrating burden to the
instructor. That is what makes the Handicapped
Scuba Association unique. Itisdesigned not only to
teach scubabut totacklethoseproblemsasachallenge,
not aburden. | have not forgotten those extra hours
that some capable people were willing to spend with
me to help me work out answers to my problems. |
have been fortunate to dive with buddies who
understand my limitations, which alows meto feel
comfortable in the water with them.

For me diving is an exciting adventure. A really
important part of what makes it enjoyable is the
continued association with HSA members. What
makes the HSA such an unusual organisation isthat
it providesameansfor overcoming disabilities. Itis
not merely aclubfor thehandicapped, it existsfor the
able-bodied who want to learn scuba. It is good to
belong to aclub that concentrates on PEOPLE rather
than on their disabilities.

This remarkable testimony to the importance of the
human spirit in discussing Fitness to Dive has been
dightly edited from its original format as a letter.
Readersmay liketoknowthattheHSAisaCalifornian
Non-profit Charitable Foundation and that all its
officers have a physical disability of one sort or
another. The aspiration is to teach and promote
diving for the handicapped, as well as additional
aquatic sportssuchassailing andfishing. Itisbased
in California but has chapters in Florida and Ohio
and cor respondencewithgroupsin Michigan, Canada
andthe UK. Itsbasic philosophyisto concentrateon
ABILITIES not the disabilities, gladly accepting a
great deal of input from pupils. This creates a
situationwheretheinstructor frequentlyfindshimsel f
in the role of student. It has accepted amputees,
paraplegics, quadriplegics and cerebral palsy
sufferers. Itsclassesareuniqueinthat thereisamix
of handicapped and able-bodied. This creates a
sensitivelearning experiencefor both, as sometasks
can be done better by the disabled persons. On
completion of training there is entry into the Scuba
Diving Club, which runsdive trips for membersand
others. Thisisorganised by the HSA Vice-president,
Larry Thompson. Larryisa partial paraplegic who
has nearly completed his NAUI Assistant instructor
course. Theaddressof HRA is:-

Jim Gatacre,

Programme Director
Handicapped Scuba Association,
1104 E1 Prado,

San Clemente,

CALIFORNIA 92672

USA
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THE DIVING CANDIDATE WITH A HISTORY
OF ASTHMA

CG Daugherty

Thehistory of asthmaisconsidered disqualifying for
diving, even if not currently active or inactive for a
considerableperiod of time. Itisdisqualifying by the
US Navy, the North Sea regulations of the United
Kingdom and Norway, and this also represents the
opinion of the majority of physicians in the United
States who are knowledgeable in diving medicine.
The following factors should be considered,
particularly if the diagnosis may be somewhat in
doubt:

Safety in the Workplace

There is a general requirement for an employer to
maintain a safe, healthy workplace. The employer
cannot knowingly hire someonewhoisphysically or
medically unsuitable for the proposed job. The
employer hasalegal requirement to haveprospective
employeesexaminedinafashionsufficienttoexclude
persons having conditionswhich would render them
unsuitablefor the job in question. Thus, ahistory of
asthmawould makeoneunsuitablefor theoccupation
of commercial diver.

Provocation of Asthma

Asthma may be defined as a condition in which the
airways of the lung narrow and become smaller in
responseto stimul ationwhichhasnoeffect onordinary
people. Although the person may not have had an
attack of asthma in many years, the potential till
exists. Asthisreaction may be caused by situations
which do not usualy affect ordinary people, this
means an attack could be triggered under what are
considered to be normal working conditions. Thisis
certainly true of diving, where diversare required to
breathe dry gas mixtures for prolonged periods of
time. Thiswill typically causetightnessinthe chest,
coughing, and mild chest discomfort of atemporary
nature. Thisisexactly the sort of exposurethat could
quite possibly provoke an attack of asthma in a
susceptible person.

Diagnosis of Asthma

There may be some question as to how definite the
history of asthmais. Ininfancy and early childhood,
thereare common virusinfections of the chest which
can produce wheezing and are sometimes mislabled
as“asthma’. In some casesthere may not have been
a formal medical diagnosis of asthma. Rather the
person may simply have been told by his parent that
he had asthmaearly in hislife. Thismay have been
based on an episode of wheezing which appeared to
represent asthma to the parents, or perhaps to the
person’ sown physician. Thequestion can sometimes
be difficult, particularly in young children. A few
appropriate questions to one's parents or family
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physician may help clear up the matter. Generaly,
asthma does not consist of a few illnesses with
wheezing early inlife, but rather consists of repeated
episodes of wheezing throughout childhood or even
into adol escence and young adulthood. Wherethere
isadefinite, unmistakablehistory of asthmaearlierin
life, the question should be considered settled at that
point. Thereisno benefit for someone with aclear-
cut history of asthmato consider theideaof attempting
to enter thefield of commercia diving. An attack of
asthma while diving, under hyperbaric conditions,
could prove fatal to the diver.

Testing for Latent Asthma

There may be cases where genuine doubt existsasto
the correctnessof an earlier diagnosisof asthma. For
those willing to go to the trouble, there are further
testswhich canbedoneand arereasonably specificto
thissubject. It should beemphasized at thispoint that
anyonewho hasahistory of asthma, evenif itisonly
asuspicion, now bearsthe burden of proving that he
does not have asthma. In the absence of accurate
informationtothecontrary, ahistory of asthmaalone
is sufficient to disqualify from diving. First, the
person should have a standard pulmonary function
test (spirometry) performed. The results of thistest
shouldclearly bewithintheexpectedrange. Following
this, the test should be repeated after the person has
received abronchodilator. Comparing the results of
thetwotests, thereshould beno significant changeon
thepulmonary function study obtai ned after receiving
the bronchodilator. While there is atendency for a
person to show dight improvement on repeated tests
duetotheeffect of practice, definiteimprovement on
thesecondtest may betakenascircumstantial evidence
that the patient is an asthmatic or has some asthma-
like narrowing of theairwaysinthelung. If thisfirst
before-and-after test shows no suggestion of asthma,
a second test should be done. This involves the
inhalation of methacholine or histamine. These
compoundswill causenoreactionin ordinary people
whengiveninextremely small dosage. Inasthmatics,
adefinitereactionisusually provoked and apositive
result on thistest is usually taken as an indication of
latent asthma. Both of these tests can be donein any
well-equipped pulmonary laboratory. It should be
emphasized that, in the case of the second test, the
compound must be administered by very finely-
calibrated equipment. In addition, the reaction
produced can be rather severe and therefore the test
should not be done in any laboratory that is not
properly equipped. If both of these tests produce no
sign that the patient has asthma, it could reasonably
be concluded that the earlier history of asthmawas
probably in error and a future in diving could be
contempl ated.

Whileitiscertainly truethat apersonwithanincorrect
diagnosis of asthma can participate in diving with
perfect safety, a person who does have asthmacould
very possibly have an accident whichwouldresultin
permanent disability or death. It should be obvious

that rigorous, thorough testing in order to resolvethe
question is of considerable importance.

WHEEZY DIVER
John Betts

Probably themost common probleminmy postbag of
reference cases is the young asthmatic. No other
condition needs such adelicate balance of judgement
by the examining doctor or exemplifies so much the
differing philosophy of amateur and professional
diving.

Asthma is caused by contraction of the smaller
bronchioles in the chest, which close down and
restrict the flow of air to and from the alveoli, thus
causing the characteristic“wheezing” and producing
shortness of breath.

Inyoung peopleit can result from allergiesto dust or
pollen, from emoction, (particularly if unpleasant),
infection or exertion and in many cases from no
apparent cause.

Thedanger whiledivingistwo-fold. Minor crisesare
inevitable in even the best ordered diving and a
panicking asthmatic who develops an attack when
difficulties arise may turn a problem into a mgjor
crisis.

Secondly the narrowed bronchi will restrict the easy
expansion of compressed air in the chest while
surfacing from a dive, thus producing lung rupture
and cerebral air embolism, particularly if an
emergency ascent has to be made.

So we do not accept anyone who has any permanent
degree of asthma and, because the drugs used in
treatment also affect heart and circulation, anyone
who has to take any pills regularly for his asthma.
Ideally, the diving asthmatic should have infrequent
attacks and not take any regular treatment.

In recent years, however, two new treatments have
appeared. One, Intal (sodium cromoglycolate) is a
British discovery, aninhaled powder which stopsthe
irritant reacting with the bronchioles.

The other isalso inhaled and isamist of particles of
steroids, adrugwhich switchesoff thebody’ sreaction
toallergensand whenusedinthisway isnot absorbed
intothebody. The samedrug hasbeen used for many
years by mouth for asthma but has so many other
effects on the body that it rules out diving.

The use of these types of inhalation may produce a
completely normal chest while they are taken
regularly, thusallowing sufferersto divewith safety.

It isin this area that the differing requirements of
amateur and professional diving become evident.



Theprofessional s, needingamanwhowill beavailable
to dive come hell or high water, ban all asthmatics
from diving, while as amateurs we accept someone
who may have to opt out of aweekend’s diving.

Our more lenient policy has proved itself over the
yearsby theabsenceof any recorded seriousincidents
involving asthmatics.

Reprinted, by kind permission of the Editor, from
DIVER (April 1982).

THE EARLY DAYS
HOW MARVELLOUSWITH AIR!

Don Linklater

During World War 11 | wasa Company Commander
in the Torres Straits Light Infantry Battalion. My
men had been pearl shell or trochus diverswho made
their gogglesfrom carved “ kapok tree” withinsert of
glass. Such goggles did not suit me, so | made my
own from an army issue type mirror, the de-silvered
glassbeingfixedinto apieceof jeeptubesplittoform
four strapswhich enclosed my head. A friend whom
| had trained to dive used such amask whiledivingto
remove a net fouling the propeller of a ship taking
part inthe Labuan offensive. | later copied thismask
and produced it commercialy in Australia.

My men gave me advice based on their diving
experience: “ Now you listen true, Captain. Ifyouin
front of a deep reef and put your hand in a cave and
that hand taken by conger eel, be calm, put your trust
in God. Put you head on your armand pray for the
eel to change his bite. When he moves his mouth,
punch your hand deep into him then pull one time
withbothlegsandarms, or youwill die!” “Ifyouare
swimming and tide coming and miss your boat and
friends, look quickly at the highest coral rock on the
reef, tieall the strings you can take and make enough
to tie to the rock so you can breathe when the seais
deepand holdon.” | knew of Torres Strait Islanders
who spent the night on coral niggerheads, rising and
treading water to breathe, keeping their position till
dawn and the return of the rescue boat from the
lugger, ssimply saying to their rescuers, “1 knew you
would come back!” They knew the importance of
avoiding panic. On one occasion in Fiji | wasin a
similar situation. The spill of water over the reef as
the tide fell was so powerful that | had to dive and
hook my speargun spear into the coral, rising on the
cord to breathe from time to time and then
progressively changing the anchorage of the spear
until reaching the safety of shallow water.

During the war | obtained some Japanese diving
equipment from an old pearl-shell warehouse, made
uptheairlinesand put together an old air pump of the
manual type. The army would not let me have a
sensible boat so | had to make do with an old barge.
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My tenders were ex-divers but could not cope with
the change of tide or the violence of the water, the
worn-out pump bearingswhich overheated and seized
up andthefact that the pumpwasnot tieddownfirmly
owingtoalack of anchoragepoints. Oncewhen| was
inthe Helmet at about 100 feet, the pump slipped and
did, changingthebarge’ sbalance. Althoughthemen
dideverythingthey could, thepump slipped suddenly
acrossthe barge and into the water, and downto join
me. They dragged me to the surface by thelifeline,
lifting mebodily by theneck likeafishintothebarge,
bleeding from ears, nose and mouth. | wasticked off
by my Battalion Commander for trying to get pearl
shell for the nurses at Thursday |sland and reminded
that | wasto kill Japanese, not myself.

During my days in the swamps of New Guinea my
men swimming with mein the swamps suddenly | eft
thewater. They explained that they had seen ablack
cod among the roots in the shallow water. | asked
why they wereworried and they said that becausethe
water wasshallow and wewerelookinginto thedark,
this cod was known to suddenly rush and bite off the
lips of spear-fishermen.

After the war | purchased some oxygen equipment
from a member of the Navy. The unit contained
damp, old, deteriorated soda-lime and he suggested
that | regenerateit by putting it out on therockson a
hot day. When | used it for adeep dive off Sydney |
felt very, very queer. Because of the fatalities the
Navy later restricted the use of oxygen sets to no
deeper than 25 feet and introduced the use of oxygen-
nitrogen mixtures. Sowedived with compressed air
equipment made up from Air Force oxygen bottles
and a modified copy of Cousteau’s demand valve,
and felt more confidence when at depth.

One chap had asmall air compressor under hiscar to
be driven by the moving parts. He drove 30-miles
withthecompressor gatheringintheworst atmosphere
possibleplusthe” cracked” lubricating oil usedinthe
cylinder. He was found dead within minutes of
diving. | cantill remember some of my doubtsabout
early compressedair. | cantastetheweirdburnedoil.
| can seethe air bubbles breaking on the surface and
literaly giving off blue smoke!

Among the most dangerous of the early “aids’ wasa
floating mini-boat carrying an extended snorkel,
connected tothediver by along rubber tube. Nothing
dangerous happened if the valve system worked and
the user was near the surface, but users often passed
out becausethey attempted to draw air down at depth
or because the vave was faulty and they were
rebreathing their exhaled air, the inhaation tube
being too long for flushing if used during exhal ation.
Near deaths, but no actual fatalities, werereportedto
occur.

The early snorkels were definitely dangerous and
some fatalities are believed to have resulted from
carbondioxidebuild-upthroughfailureto adequately
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clear long/wide tubes, children being particularly at
risk in this respect. There were also various ping-
pong ball valves suggested. Gradually the clever
snorkels gave way to simple short pipes which
demanded a complete “spume” to clear, and users
found they were clearer headed.

Oneof the strangest pieces of apparatuswas atype of
hookah unit, a lever operated double piston pump
mounted on asmall raft. It required the servicesof a
person to do the pumping and could only achieve
shallow depth but many were sold before it was
superseded by better apparatus.

The early diving suitswere merely awrap-around of
rubber (seal skins) which compressed the woollen
garments and minimised exchange of water. Some
dry suits were used with the SALVUS rebreather
sets, but when the water compressed the material
onto the body it was almost inflexible and wooden.
The introduction of neoprene foam was the factor
which led to the introduction of wet suits.

When | was diving we played with hyperventilation
and during along dive there seemed to be a mental
barrier, after which there was another stage. In this
dangerous phase there would be a lot of coloured
lights, palpitations, flushed face, etc. During an
international spearfishing competition in 1965 Wal
Gibbonslost consciousnessduring ascent froma100
foot dive and was rescued by Bruno Hermany, the
Brazilian champion, 30 feet from the surface. He
made a successful recovery, though hospitalised and
prevented from competing further inthat competition.
Y earsagoas| stood onthediving step of aswimming
pool in Surfers Paradise some young blades on an
outing gave me a slow clap and hollow cheer. The
water was dirty but | dived in and on impulse went
into my underwater Y oga, slow movement, passing
through the mental block. | went the length of the
pool four times, and as | had been resting on the
holiday andwascompletely relaxed | think | managed
three minutes plus underwater. When | surfaced the
manageress was hysterical, the busload of people
were looking into the water, some taking off coats
andtherewasageneral air of “ What do we do now?”

| do not divelike that any more, but am aware of the
mental release to be triggered by hyperventilation
diving, though aware also of the great dangers
involved.

Some people are lucky enough to have quickly
equalising middle ears but | have been troubled all
my life. I triedtoget specialiststo burntheEustachian
passageclear but wastold that woul d producedamage
and was advised to take up sex or stamp collecting
instead of deep diving.

With my wife Lois, | have dived through syphons
connecting underground river caves at Jenolan.
Althoughwehadtrained carefully wewerecaught by
the unexpected, the rising of very fine silt changing
theincrediblevisibility to ablackout. It wasacaseof

stop and pray before doing anything, watching the
moving silt across the underwater headlamps to get
thedirection, slowly following the guide rope where
it had been pulled into knife thin cracks. One chap
broke discipline and unclipped his line and tore
directly through the team. He lived but the panic
could have killed him and others.

Panicisamagjor danger indiving. | remember being
at depth in Lord Howe Island Lagoon, caught in a
cavewith spearline draped around me, fish and coral
antlers.

Edward du Cros arrived behind a propelled torpedo,
undid the cord (and saved my life) gave an
Englishman’s controlled nod of the head, and swam
off towards the depths. Another time at Lord Howe
| and my buddy were in trouble when a current
washed us away from the shore. | reassured my
companion and we allowed the current to take us out
to seaand then bring us back near enough for aswim
back to shore. Panic would have been fatal in either
of these incidents.

Eric Jolliffe, the black and white artist of Narrabeen,
summed it al up aquarter of acentury or more ago,
whenwetook himdivingwith agualungs- “ Gee, that
was marvellous’ he said. We nodded. “1 imagine
what it must be like when you have got some air to
breathe.”

We had given him an empty bottle!

Department of Energy,
Petroleum Engineering Division,
Thames House South,

Millbank, London, SW1P 4QJ

25th May 1982

DIVING SAFETY MEMORANDUM NO 14/1982
DIVING BREATHING GASES/PURE HEL UM

Diving legiglation requires the diving contractor to
provide a supply of breathing mixture suitable in
content and of adequate pressure and at an adequate
rate.

Diving Safety Memorandum No 11/1981 aimed at
drawing the attention of all diving companiesto the
importance of always supplying asafe breathing gas.
TheMemorandaexpressed the need to ensurethat all
breathing gas storage cylinders are correctly marked
asto their content. It went on to recommend that all
gas supplies should betested before being put onthe
line and that all suppliesto diving bell and diversbe
continuously monitored for oxygen content and be
fitted with avisual/audio oxygen high/low aarm.

Prior to the issue of the Diving Inspectorate Safety
Memo, the Diving Medical Advisory Committee to
the Associationof OffshoreDiving Contractorsissued



a recommendation which states “the Committee
endorses the recommendation that a mixture should
beused in placeof helium offshore, althoughitisfelt
that the contractors may need to use pure heliumasa
calibration gas. The choice of mixture should beleft
to the diving contractor but a minimum of perhaps
2% of oxygen would present no problems
operationally from 50-150 metres, and from 150
metres to greater depths in the North Sea, a smaller
percentage may be appropriate’.

Thereisno doubt that the supply of purehheliumto a
diver canbelethal andresuscitationfromtheresultant
hypoxia almost impossible whereas “animal
experiments’ indicatethat evenasmall percentage of
oxygen can prevent death.

It is not the intention of the Diving Inspectorate to
recommend any change in legislation as the diving
contractor is already required to provide plant and
equipment necessary for the safe conduct of diving
operationsand that plant and equi pment shall include
ameans of supplying abreathing mixture suitablein
content and temperature and of adequate pressure
and at an adequate rate to sustain prolonged vigorous
exertion at the ambient pressure for the duration of
the diving operation. However, diving contractors
should take note of the DMAC recommendation.

DIVING SAFETY MEMORANDUM NO 15/1982
SURFACE DECOMPRESSION TECHNIQUES
AND DECOMPRESSION SICKNESS
13 AUGUST 1982

Recent years have seen an increase in the use of
surface decompression techniques and, in general,
the decompression sickness incident rate is low.
However, over the period of thelast year several type
Il bendsand medical emergencieshavearisenduring
or after air diving using surface decompression
techniques which subsequently required “on site”
qualified medical expertise and on shore medical
back-up. The attention of al diving supervisors' is
drawn to the importance of seeking early medical
advice in such situations and by so doing may avoid
apotentially dangerous therapeutic procedure being
adopted and along, uncomfortable stay in afacility
that is not designed for such events.

Reference is also made to my Diving Safety
Memorandum No 12 of 1979.

DIVING SAFETY MEMORANDUM NO 16/1982
AMENDMENT TO MEMO NO 9/82
23 AUGUST 1982

Please amend the last paragraph of Diving Safety
Memo No 9/1982 to read:-

“theplanned duration of anormal saturation exposure
for any individual should not exceed 28 daysanditis
recommended that the minimum time between
saturation dives should not be less than the period of
the previous saturation dive.”
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DIVING SAFETY MEMORANDUM NO 17/1982
EXAMINATION AND TESTING OF LIFTING
EQUIPMENT
HEALTH AND SAFETY DIVING
OPERATIONS AT WORK REGULATIONS 1981
24 AUGUST 1982

Diving Safety Memorandum No 5 of 1982 pointed
out that Regulation 13(1)(c) and Regulation 13(2)
requires the examination and testing of lifting
equipment usedinthelaunch andrecovery systemfor
diving operations to be carried out on initial
installation, after any major repair or alterations to
the plant or equipment and at six monthly intervals.

“Tested” is not defined in the legidation but the
following should be considered as guidance to the
competent authority carrying out such examinations
and tests.

On thefirst installation and thereafter after repair or
dteration, the test should be an “overload” test.
Acceptable“ standards’ will include those published
by classification societies and other relevant bodies
having experience in this type of work and those
contained in documents such as ship building
regulations.

At other times, (every six months) and subject to
acceptance by the competent person, afunctional or
operational test to maximum normal working load
will satisfy the regulations.

“Standards’ vary indetail butinall casesthemaximum
normal working load of, for example, adiving bell is
the total weight of the bell in air at water level (ie.
including maximum cableweight) when operationally
manned.

Legidation places considerable importance on the
role of the competent person and in particular
circumstances he should use his judgement which
should follow the philosophy of this guidance.

This memorandum cancels Diving Safety
Memorandum No 5/1982.

DIVING SAFETY MEMORANDUM NO 19/1982
THE USE OF EPOXY RESINSBY DIVERS
11 NOVEMBER 1982

Epoxy resins, often with tar additives, are being used
by divers for underwater repairs. Every precaution
should be taken to avoid contaminating the diver or
the chamber complex with uncured epoxy resins as
thesecompoundscancreateasignificant healthhazard
under hyperbaric conditions.

In a recent study carried out for Department of
Energy’ s Diving Inspectorate typical uncured resins
designed for use underwater were analysed. The
analysisindicated that physical contact could lead to
dermatitis and eye damage. Prolonged inhalation of
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fumes could lead to narcosis, irritation of the eyes, nose
and throat and possibly asthma. This inhalation hazard
becomessignificant when about 50 gramsof uncuredresin
is brought into a chamber complex of some 20m?®overall
volume.

Gas analysers with sufficient sensitivities (naphthalene
0.6 mg3, methanol 3 mg?3, benzene 0.4 mg m®) and
scrubbers suitable for removing these contaminants are
not generally avail ableoffshore, thereforeprevention must
provide the main protection against divers being exposed
to the toxic effects of epoxy resins. This can be achieved

by:

1 All tasksshould bedesigned soastoavoidthediver
coming into direct contact with the resin. All resin
containers, pressure lines etc., should be remote from the
bell and chamber system.

2. Diversusing resin handling equi pment shoul d wear
disposable coveralls which can be jettisoned outside the
bell in the event of accidental contamination,

3. The diver and bellman should apply a suitable
barrier creamtoall areasof skinlikely to comeinto contact
with resin whilst working or whilst undressing a
contamination diver.

4, A decontamination scheme should be devised to
cater for accidental exposure. This entails providing
protectiveclothing, disposal containers, non-toxiccleaning
agents, decontamination schedul es and inter-chamber gas
flow schemes. All this being aimed at minimising the
quantity of uncured resin which can be transferred to the
living chamber.

5. The addition of a fluorescent dye to epoxy resins
greatly aids detection and isolation of any contamination
within a chamber.

6. Screening out diverswho are already sensitised to
epoxy resins would decrease the chances of dermatitis
occurring during a saturation dive where these materials
areinvolved.

DIVING SAFETY MEMORANDUM NO 20/1982
BREATHING EQUIPMENTS/VALIDATION
12 NOVEMBER 1982

Many new types of underwater apparatusare now coming
into general useand in particular equipmentsdesigned for
helium conservation.

Incident reportsindicate that in some cases divers are not
being properly briefed and trained in the use of this new
equipment.

Diversshould always be briefed and trained and validated
in any new piece of equipment, drill or technique.

DIVING SAFETY MEMORANDUM NO 21/1982
DIVING FROM DYNAMICALLY POSITIONED
VESSELS
19 NOVEMBER 1982

The operation of thrusters and propellers on dynamically
positioned vessels can present hazards to divers. This
particularly appliesin surface oriented diving.

Divers umbilical lengths should be physically restricted
to alength which would not permit the diver, under any
circumstance, to come into contact with any thruster or
propeller. Should the diver be operating from a bell or
basket the same drill must apply. Whilst recovering the
bell or basket to the surface particular attention must be
paid by the attendant to ensure that the umbilical from
surfaceto bell or basket doesnot formabight whichinturn
could become involved in thrusters or propellers.

DIVING SAFETY MEMORANDUM NO 22/1982
DIVING BELL THERMAL SURVIVAL KITS

31 December 1982

Theprovision of thermal survival kitsin diving bellsgoes
someway towardsimproving thedivers' survival chances
inalost bell situation. However, itisnot easy for diversin
the restricted confines of a bell to set up and don the
thermal protection. Practicein thistechniqueis essential
if the survival kits are to be used to maximum efficiency.

Diving contractors should ensure that all their bell divers
areinstructed and practised in the use of survival kits.

A new terminal objectivewill beincluded inthebell diver
standard to cover this point.

COMMANDER SA WARNER
Chief Inspector of Diving

MEMBERSHIP OF SPUMS

Members pay $20.00 yearly and Associate Members
$15.00. Associated Membership is available for those
neither medically qualified nor engaged in hyperbaric or
underwater related research. Membership entitles
attendance at meetings and the Annual Scientific
Conference and receipt of the Journal/Newsl etter.

Anyone interested in joining SPUM S should write to:

Dr Chris Acott

Secretary of SPUMS
Rockhampton Base Hospital,
Rockhampton QLD 4700

COURSE IN HYPERBARIC MEDICINE FOR
DOCTORS AND NURSES

Prince Henry Hospital, Sydney Friday March 2nd to
Sunday March 4th 1984

Physiology, Medicine and Applications of Hyperbaric
Medicine

Chamber work may be available for suitable candidates

Further information from
HBO Course,
Department of Anaesthesia
The Prince Henry Hospital
PO Box 233
MATRAVILLE NSW 2036



