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EDI TORI AL

Readers of this issue may wel| be forgiven
for harbouring suspicions concerning the notives
of any fisherman who of fers themthe bi ggest fish
fromhi s catch, especially if the fishing has been
on the reefs off northern Queensl and. Suspicion
wi || harden into near paranoia if the kind donor
grudgingly admits that his fish-loving cat has
diedrecently! The occurrence of ciguatoxininthe
fish of any area is a valid cause for alarm not
onl y because of theill health which can result but
al so because of the potentially serious econonic
effects on the Conmerci al fishingindustry andthe
tourist trade. The discouraging effect on sal es
of marine products due to valid fears concerni ng
the risks of resultant illness are well known by
oyster farnmers in New South Wl es, where costly
purification schemes have needed t o be i ntroduced
to reassure careful consuners. The interest in
this problem of ciguatera by the Queensland
Governnent s therefore very tinely, and the
di scovery of sone sinple test for the presence of
ciguatoxin in fish woul d be of i nmense val ue from
t he standpoints of both health and conmerce.

Medi cal Journals, [|ike newspapers, of
necessity deal largely with life in terns of the
t hi ngs whi ch have gone wrong, or are expected soon
to do so. CQur Journal, however, tries to use such
events as a springboard from which to achieve
i ncreased safety. Wth such a reassuring t hought
in mnd one can with greater equaninity approach
papers which deal with PANI C and serious diving
rel at ed acci dents. The geographi cal diversity of
t he ori gi ns of these papers underlines t he seeni ng
universality of the problens which confront
divers, and possibly adds wei ght to the nessage
that both suitable training and a pre-dive
antici pation of the possible risks and probl ens,
with a viewto their minimnmsation or avoidance,
wi || favour survival despite possibl e m sadvent ures.

REPRI NTI NG OF ARTI CLES

Perm ssion to reprint articles fromthis
journal will be granted on application to the
Editor in the case of original contributions.
Papers that are here reprinted from another
(stated) sourcerequire direct applicationto the
original publisher, this being the condition of
publication in the SPUMS Journal .

Addr ess correspondence to:
Dr Dougl as Wl ker
Edi tor, SPUVS
PO Box 120
NARRABEEN NSW 2101

DI SCLAI MER

Al'l opinions expressed are given in good
faith and in all cases represent the views of the
writer and are not necessarily representative of
the policy of SPUVS.

Qur Society’s recent successful Scientific
Meeting in Singapore will be reported nore fully
in a later publication, in line with our belief
t hat good neetings achi eve far | ess thantheir full
potential if they remain unpublished. Qur fellow
society, UMS, has recently published reports on
two of its “workshop” neetings. While regretting
the delay in their publication, they have been
di scussed because of the information they contain
and the matters they fail to discuss. The
“wor kshop” whi ch concerneditsel f withthe possibly
speci al probl ens of m xi ng pregnancy with divi ng,
defined the presently available information, its
limtations andits hard facts, and proposed | i nes
for useful future research effort. The “workshop”
which concerned itself with the teaching of
energency ascent, however, mssed opportunity
presented. There was no di scussion of the options
to avoi d or reduce the out-of-air crisisincidence
or the justification for accepting the present
nortality rate for diving instruction. nly by
careful pre-workshop planning to define the
probl em under discussion, whether avoidance or
managenent of some danger or nuisance is the aim
will it be possible to avoid a “workshop” from
beconming a nere forumfor statenents, a “neeting”
such as i s only to conmonl y experi enced when i tens
in contention are raised.

The opi ni ons of readers are wel cone, whet her
to dispute or mmintain the viewoints of
contributors. Medicineis such a heady m xture of
Science and Art, with a strong elenent of the
Shaman i n nost practitioners and all experts, that
even The Edi t or may soneti nes get t he nessage w ong
and need conpassi onat e correction fromhi s readers.
But, on the other hand, he nmay just possibly be
right!

NOTES TO CORRESPONDENTS AND AUTHORS

Please type all correspondence and be
certain to give your nanme and address even t hough
they may not be for publication. Aut hors are
requested to be considerate of the linmted
facilities for the redraw ng of tables, graphs or
illustrations and should provide same in a
presentation suitable for photo-reproduction
direct. Books, journals, notices of Synposia, etc
will be given consideration for notice in this
journal .

SUBSCRI PTI ONS

Menbers pay $20.00 yearly and Associate
Menber s $15. 00. Associ ate nenbershipis avail able
to those neither nedically qualified nor engaged
in hyperbaric or underwater related research.
Membership entitiles attendance at neetings and
the Annual Scientific Conference and receipt of
the Journal / Newsl etter. Anyone interested in
joining SPUVM5s should wite to the Secretary of
SPUMS, Dr Christopher J Lourey, 43 Canadi an Bay
Road, Mount Eliza, Victoria 3930.



THE ANNUAL SCI ENTI FI C MEETI NG OF SPUMS 1980

The Annual Scientific Meeting was held at
the Merlin Sanmudra Hotel, Pul au Ti oman, Ml aysi a,
fromSat urday June 28th. The guest speaker was Dr
John M Il er, the secretary of the Undersea Medi cal
Society, who is the Medical Director of the
Hyperbari c Programme of the FGHal |l Environnental
Laboratory at Duke University, North Carolina,
USA. Dr Mller is an Australian and has served in
the RANR. Oher than drowning his 15 year old
diving watch he had a very successful week. His
contributions to the nmeetings made it a very
successful week for the society.

Dr Mller’s Keynote speech was devoted to
the FGHal | Environnental Laboratory’s hyperbaric
programre at Duke University.

O her topi cs covered duringthe week i ncl uded
Diving lllnesses and Injuries when Drs David
Cossar (sinuses), Bill Hurst (ears), Peter Cohen
(eyes) and John MIler (Problems as seen at Duke
Uni versity) contributed. The next session was on
the First Aid, Treatment and Transport of Diving
Casual ties, when Drs John M |l er (USA), Tony Sl ark
(New Zeal and), Chris Lourey (Australia) and M ke
Davi s (New Zeal and) spoke about the problens in
their areas. There were two sessions on
Deconpr essi on Si ckness. In the first Drs John
M Il er (Experiences at Duke University), Ji my How
(Experiences in Singapore), and John Knight
(Treat ment wi t hout a chanber) spoke. Inthe second
Drs Chris Acott (The place of Barbiturates in
Deconmpression Sickness), Mke Davis (The
Chri stchurch Experience), Dr John MIler (Duke
Uni versity) and Ji my How ( Si ngapore) spoke. The
final session was devoted to Devel opnent of a
Nati onal Plan when Drs Chris Lourey (Australia),
Tony Sl ark (New Zeal and), John MIler (USA), and
Ji my How ( Si ngapore) outlined progress in their
respective countries.

Edited transcripts of the presentations at
the Scientific Meeting will appear in the next
i ssue of the Journal.

The AGMwas hel d on Wednesday 25t h June 1980.
The minutes of this meeting will be published in
a later edition of the Journal. The conmittee
el ections sawDr John Kni ght re-el ected Presi dent,
Dr Chris Lourey re-elected Secretary, Dr Bill
Hurst re-el ected Treasurer, Dr Dougl as Wl ker re-
el ected Editor and Drs Victor Brand and Darrell
Wal I ner re-elected to the Comittee. Dr Beryl
Turner, the Oficer in Charge, RAN School of
Underwat er Medicine, was elected to the vacant
positiononthe conmittee. Thisisthefirst tinme
that a femal e has been elected to the committee.
This is an excellent break from tradition and
augurs well for the future. Everyone in the
soci ety can and shoul d contributetoitsactivities
and heal t h.

The nmeeting accepted with regret Dr Bill
Rehfisch’s resignation fromthe Conmmittee.

The AGM was followed by an excellent
illustrated talk on dive sites in Australia by M
Pet er Stone, Editor of SkindivinginAustralia and

the South Pacific and Convenor of the GCceans
Conf erence in Mel bourne.

Thi s year Cceans 80 will be held on Cct ober
17th, 18th and 19th at the Robert Bl ackwood Hal |,
Monash Uni versity, Clayton, Victoria. For tickets
either witetothe Convenor, Cceans 80 Conf erence,
Box 4604, GPO Mel bourne 3001, or at the door.

Fol I owi ng the neeting at Pulau Tioman the
conference transferred to Singapore where an
Under wat er Conf erence was hel d on June 30th, July
1st and 2nd at the Hyatt Hotel hosted jointly by
SPUMS and the Diving Medical Centre, Republic of
Si ngapore Navy. This well attended conference was
excellent. These were papers fromAustralia, New
Zeal and, USA and Si ngapore. The proceedi ngs were
recorded and will be published as a special
souvenir issue of the Journal in due course.
Sessions were devoted to the Chall enge of Depth,
Sonme Probl ems of Man in the Water, Deconpression
Sickness, Diving Illnesses, and Free Papers.
Qut st andi ng wer e t he paper by Dr John M1l er onthe
recent Chanber dive at Duke University to 2132
feet, and the excel | ent papers fromthe Si ngapore
speakers on Deconpression Sickness, coveringits
treatment, del ayed presentation, therehabilitation
in spinal cord injury and of joints danaged by

dysbaric osteonecrosis. It is inmpossible to do
justicetothe presentationsinthis short report.
Qur readers will have to wait for the full

proceedi ngs to be published before they can share
the excitement and interest felt by those who
at t ended.

This first |International co-sponsored
conference puts SPUMS right onto the diving
medi ci ne map. Let us hope that in further years
we can continue the excellent work. The Society
owes a great debt to Dr Jimy How, the Senior
Medi cal Officer of the Republic of Singapore Navy
and a | ong st andi ng nenber of SPUMS and to Dr Chris
Lourey, the Secretary, for the tremendous anount
of work they put into organising this conbined
conference which was such a resoundi ng success.

In all the 1980 trip to Milaysia and
Si ngapore was the best SPUMS conference yet and
shows how wi se the Society was to choose Chris
Lourey as its Secretary last year in Vila. Next
year’s conference is being arranged to allow
menbers to attend both SPUMS and UMS conf er ences.
The latter is being held in California.

The Society’s thanks must go to Anthony
Newl y of Allways Travel for travel, acconmpbdati on
and di vi ng arrangenents. Large groups travelling
together seemto stir Mirphy’'s Law into action.
Travel was not always to tine but these occasions
wer e beyond Australian Control. Anthony found out
about M Mirphy when he devel oped toothache on
Pul au Ti oman. Luckily Adrian Gardi ner, our diving
dentist, had brought his forceps and |ocal
anaesthetic with himand was able to relieve his
pai n. Howmany doctors take their working kit with
themon holiday ? See you at the next AGM

John Kni ght
Presi dent SPUMS



| DLE TALK: VHAT DO YOU REALLY NEED TO KNOWP
DG wal ker

Thereis atrick known and practi sed by every
successful politician, and by those who organi se
any neeting whi chisintendedtoproduce concl usi ons,
by whi ch t he desi red answer can be nmade |ikely and
the difficult questions ruled out of order. This
is through the careful wording of the Terns of
Ref erence, a docunent or st at ement whi ch hypnoti ses
the average participant |ike a bright light can a
fish at night. The sane effect is self induced
whenever we seek to answer an i medi ate problem
wi t hout giving any thought to the totality of the
circunstances within whose frame the probl emhas
arisen. Several instances of this blinkering of
t hought occur inthe diving world, a prine exanple
being a fixation on making it possible for a man
to work acclimatised to great anbient pressures
when t he requi rement may be to enabl e man to work
where the job is itself subject to a high anbient
but the operator need not be so exposed. A nore
di vi si ve probl emhas been t he | ong runni ng saga of
the Emergency Ascent Training controversy.
Wttingly or otherwise, the Big Five Anerican
Diving Instructor groups (NSTC) seem to have
orchestrated such a msdirection ploy at the
“Wor kshop” cal l ed to di scuss this matter under the
patronage of UMS and NOAA. Thereby they lost a
gol den opportunity to make a radi cal exam nation
of theinportant matter whi ch shoul d have occupi ed
their thoughts, the basic skills needed by every
scuba diver. The chance was ignored.

The neeting was attended by nany astute,
experienced, highly respected nenmbers of the
“diving nedicine” fraternity of the USA the
maj ority of whomall owed t he di scussion to centre
about one particul ar solution to a probl em(being
out of air) whose frequency, cause, avoidability
and true norbidity were not treated as being
rel evant. There was no attenpt nade to show t hat
the desired skill (to make a saf e emer gency ascent
in areal need situation) would result fromthe
inclusionof apractice enmergency ascent during an
initial diving course or that people had either
suffered from the omission of such practice or
benefited from its inclusion. Wiile it was
adm tted that energency ascent practice carried a
risk, itsproponentsreadily acceptedthat accidents
were a small price to pay. In their introductory
statenment to the neeting the Instructors nade it
clear that they took it to be self evident that the
practice of energency ascent(s) was an essenti al
part of the basic training, without whichthe diver
could not be considered to be equipped to dive
safely. What they wanted, it appeared, was to be
tol d that such practice was safe, or coul d be made
safe. It is salutary to renenber that what one
generation considers to be “self evident” is
frequently either disproved or narkedly nodified
by those which succeed it. Unfortunately the
bel i ef that Energency Ascent Practice is A GOOD
THING i s as deeply ingrained in the subconscious
of many divers (lInstructors and Doctors i ncl uded)
as was the belief in Oiginal Sinin the Medieval
Church. And as difficult to question.

What is the possible origin of this tenet?
Probably it arose in the early days of the
popul ari sation of SCUBA, for the equi pment was
of ten hone nade fromwar surplus naterials, there
was no instruction available (or thought to be
necessary), and cheap i nported demand val ves were
likelyto “pack up” unexpectedly. Naturally there
wer e no cont ents gauges (subnersi bl e) because t he
naval technique with open circuit units was based
on decanting between twin bottles. Mst of the
early divers were graduates from breath-hold
spearfishers, at least in the UK real he-men who
wel coned t he spi ce of danger. Tw n “tadpol e” tanks
limted diving somewhat and free ascent practice
occurred natural ly i nthe regul ar course of diving
activities. Wien infornation filtered down that
the USN and Royal Navy put their submariners
t hrough supervised Ascent Practice a certain
degree of resentnment and a feeling of being
consi dered as second cl ass citizens may have been
nat ural whenthey, the sport divers, weretoldthat
they should desist fromincluding this type of
ascent intheir training progranms. This hankering
toreturnto the good ol d days seens to have been
successful in the USA lately, and many European
countries never abandoned t he practice. But asthe
latter keep no valid records of their diving
casualties, and these are believed to be high,
their decision may represent a mistaken priority
intraining mtters. Sone faint echoes of the days
when divers had a need to be heroes |lingers yet,
one exanple being the NAU “bail out” drill and
another the desire to retain or resune practice
emergency ascents. Wiile it is instructive for
those interested i n nedi ci ne and bi ol ogy to watch
the foetus recapitul ate some of the evolutionary
history of its species, such as the appearance of
gill slitsinthe hunman, it is hardly necessary to
suggest the same holds true for diver training.
Al training courses should be based on the
requirements identified from the nost recent
avail able information, not on what used to be
t hought necessary.

Perhaps you remenber the story of the
travel l er who wi shed to confirmthat he was on t he
ri ght road, so approached a group of thelocals for
advi ce. He was soon in receipt of a mass of
conflicting directions and began to despair of
di scovering the truth of the situation. At |ast
one man drew hi maside and said “If | were you, |
woul dn’t start fromhere”. Wuld that such advi ce
had been tendered loud and clear early in the
“wor kshop”, for the advi ce woul d have served t hem
better than it did the traveller.

Wher e t her ef or e shoul d di scussi on of this or
any other significant problem conmence? As the
King of Hearts told the Wite Rabbit, one should
start at the begi nning and goontill youreachthe
end; then stop. As there have been at |east 80
deat hs during training of sport divers in the USA
1970- 1976, of which 20%were in association with
Energency Ascent training of some sort, it is
obvi ous t hat present training met hods require sone
improvenent. M John MAniff, director of the
University of Rhode Island National Underwater
Acci dent Data Centre stated his viewbluntly; he



bel i eved that NO death fromsuch training was the
only acceptable record. However others, while
regretting the individual tragedies, considered
the incidence statistically insignificant. This
Vi ewpoi nt seens to nm ss the reasons for obtaining
i nstruction, whichdonot include Russi an Roul ette.

The basic reason for nmaking an energency
ascent of the type under discussion is actual,
i mm nent, or supposed interruption of air supply.
The npst common reason for this in a Scuba diver
is that he has used up his air, equipment and
mal function beingrare (it is said). Such an out-
of -air situation should be largely avoidable if
the diver nonitors his remaining air. Thereis no
reliableinformationavailable astothe frequency
of such situations, only afairly conpleteroll of
those who die as aresult. Cases where the ascent
is either conpletely or partially non-traumatic
are poorly docunented, far a nunber of reasons.
Fatality reports seemto indicate that it is the
untrained and t he i nexperienced who die, careful
divers foll owi ng acceptedsafedivingrulesrarely
paying this price for their mistakes. This seenms
to indicate the value of training in the basic
skillsandattitudestodiving, whichw || keepthe
di ver fromcreating danger situations for hinsel f.
This view receives support from the excellent
safety record of the BS-AC, which for many years
has not all owed Emergency Ascent to be practised
by its menbers, but has concentrated rather on
strict training and dive discipline. Well trained
divers are likely to resist panic and are nore
likelyto make successful out-of-air ascents based
on their know edge of what to do (as contrasted
wi th havi ng previous practical experience of the
procedure). Naturally sone BS-AC nenbers hanker
to be allowed to “Free Ascend”, but remain
restrai ned by Royal Navy advi ce.

Both Art and Sci ence have their fashions,
trends which overwhel mthe critical faculties of
the majority of those currently active in noul ding
opinion. Medicine's fads and fanci es have been
| egion but have usually yielded in time to the
force of facts. Such evidence is rarely accepted
i medi atel y, however conpelling it may appear to
those who cone l|ater, because current beliefs
effectively censor out unwelcone input. It is,
however, possible to side step this obstacle by
rephrasi ng the probl emsuchthat it i s accepted not
as an attack on accepted beliefs but rather as a
fresh chall enge. The brain, |like acomputer, will
use only the programyou set it. It answers the
guestion you set, not the one you thought you were
asking. |f you ask howto make it safe to nake an
Emer gency Ascent, or reduce HPNS, or w thstand
col d/ oxygen/ ni t rogen/ deconpression risks, etc.,
it will work on the probl emw t hout aski ng whet her
exposure to such risks is worthwhile .... unless
you programyoursel f or the conputer to seek such
information. The first stage in any discussion
shoul d be a defining of the basic problem (safe
achi evenent of sonme underwater progran) and the
coll ection of all possible relevant information.
Di vi ng Medi ci ne has been seduced by a belief that
all was understood about basic safety and has
wandered of f into the interesting borderl ands of

knowl edge. Diving exposes an individual, with an
uni que, conpl ex and ever changi ng physi ol ogy, to
aseries of constantly changi ngthernal, baronetric,
chemi cal and psychol ogi cal Stresses. The problem
is made nore conplicated by failure to recognise,

till recently, that such factors were operative.
The only measurenent used till recently has been
the scale dead/ill/mnor or nil conplaints,

without regard to finer degrees of norbidity.
Morbidity, of course, isverydifficult tomeasure
and has a large subjective element: it is also
sonet hi ng nost people don't want to find! It is
this very unwillingness to seek the basic probl ens
andto prefer toconcentrate onthe peripheral ones
that | eads to expensive and spectacul ar progress
towards what may turn out to be dead ends. Is it
truly our intent to have every sport diver
“overtrained” i nenergency ascent through multiple
repeated practice ascents, or is there a better
approach to safety? |Is the answer to exploringthe
depths to be liquid filled lungs, or artificial
gills, or amachi ne-dependent man br eat hi ng exoti c
gas mixture, or would a 1 ATA suit be sinpler and
safer. Unless we start to consider what we are
trying to achieve, we will continue to risk a
m sdirection of effort. As such misdirected
ef fort may expose t hose concerned to ri sk, serious
t hought nust be given to both current and proposed
practices. How about hol ding a “workshop”?

HOW TO AVO D FI SH HANDLER S DI SEASE

A common occupati onal di sease anpong peopl e
in the fishing industry has been called “fish
handl er’s disease”, and is known nedically as
erysi pel oid. Synmptons include an inflammation of
t he skin on the hands and arns, rangi ng fromsnal |
red spots to large red swollen areas.

The di sease is actually an infection of the
skin caused by the bacteria Erysipelothrix
insidiosa. These bacteria are present on narine
fish and cause the i nfection by entering the skin
through tiny cuts and scratches.

“Fish handler’s disease” can usually be
prevent ed by washi ng your hands and ar ns t hor oughl y
with a strong soap or detergent after handling
fish. For further protection you can rinse your
hands and arns i n a sanitisingsolution. There are
a variety of commercial sanitising solutions
avail abl e, or you can nake your own by m Xi ng two
t easpoons of househol d bl each in a gal |l on of fresh
wat er .

REPRI NTED BY KI ND PERM SSI ON OF THE UNI VERSI TY OF
CALI FORNI A MARI NE ADVI SORY PROGRAMS NEWBLETTER.



PHYSI OLOG CAL ASPECTS OF PANI C I N WATER- RELATED ACCI DENTS

M chael B Strauss, M.

Associ ate Director,
Hospi tal Medical Center,

I NTRODUCTI ON

Close inspection of fatal water-related
accidents indicate that a problem other than
equi prent failure, absence of floatation gear,
inordinate distances from safety, or diving
probl ems such as the bends or air enbolisml eads
to the victinmis demise. This problemis panic.
Since panic has a definite constellation of
synptons and effects on the body, but not always
aclearlyidentifiedcause, it m ght appropriately
be labelled THE PAN C SYNDROME. This paper
di scusses the subject of panic in water-rel ated
activities and proposes a mechani smto account for
its presence. Suggestions for prevention, emergency
care and definitive treatnent of this condition
are given.

“Panic, by definition, inplies a |oss of
control ...”; a fear that the individual is
not in control of the situation in which he finds
hinsel f.1 The comon denoni nators are the | oss of
control (ie. losesone’'s‘cool’) andtheirrational
actions that follow. The psychol ogi cal effects of
| osing control in water, an unnatural environment

for the individual, accelerate the panic action.

“w

Pani ci s not anunfaniliar subject. Conponents
of panic are observed in the biol ogical stress/
general adaptation syndrome.2 It is seen in the

TABLE 1

Bar onedi cal Depart nent,
Long Beach, California, 90801.

acute asthmatic attack, the hysteric
hyperventilating to the point of collapse, the
frightened apprehensive child, andinavariety of
ot her conditions. Voodoo deaths are believed to
be anot her manifestati on of panic.

In the laboratory, studies disclose that
rats drown nmuch faster i f their whi skers are shaved
than if they remain intact. The whiskers do not
aidinswming. They act as tactile receptors.
Apparently, the constant sensory input via the
whi skers keep the rats from pani cking. 3

The unifying factor in all these situations
isthat oncethe stress reactionisinitiated, the
victimw Il continue to deconpensate even if the
cause is remnoved. This is due to a positive
f eedback nmechani sm commonly referred to as a
“vicious circle”.

I nwater-rel ated acci dents t he mechani smi s
anal ogous. However, two inportant differences
exist. First, the three conponents of the stress
reaction (alarm resistance, and exhaustion)
occur so rapidly that the victimis often unable
to make suitabl e adaptations during the state of
resi stance. Second, the consequence of exhausti on
in the water is drowning whereas on land the
consequences mry nerely be collapse and
unwi | I'i ngness to continue the resistance stage.

PROBLEMS ASSOCI ATED W TH PANI C I N WATER- RELATED ACCI DENTS

PROBLEMS

HYPOXI A, ANOXI A

FATI GUE AND EXHAUSTI ON

HYPOTHERM A

I NDJURI ES

FRI GHT/ FEAR

M SCELLANEQUS

UNDERLYI NG STRESSES

Difficulty with breathing equi prent; insufficient
air supply through snorkel or regulator; gulping
of water; forced subnersion.

Inability to cope with surf, tides, or currents;
mar kedl y negat i ve buoyancy f r omequi prrent ; pr ol onged
SW mm ng.

Prol onged exposure (even in relatively warm
waters); diving or imersion in frigid waters.

Encounters with mari ne ani mal s; traunma fromboat s,

surf, etc.

Si ghti ng sharks, etc.; floodi ng of mask; aspiration
of water; loss of vision due to water turbidity;
separation from sw nming or diving buddy.

Ent angl enent in kel p; loss of equilibrium sense
due to ruptured tynpanic nmenbrane, etc.
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THE PANIC SYNDROME

FI GURE 1

AETI OLOGY

There is no specific cause of the panic
syndrome. Virtually any situation that requires
extra effort or is strange to the individual can
lead to panic. |In essence, panic results fromthe
addition of a stress, be it physical or
psychol ogi cal , tothevictinis status-quocondition.
Failure to resolve the stress adequately during
t he st age of resistance canresult inpanic. Table
1 summari zes commonl y observed probl ens and their
underlying stresses associated with panic in
water-related activities. It is likely that
several of these factors, not always clearly
defined, interact in the genesis of THE PAN C
SYNDROME.

PHYSI OLOG CAL ASPECTS

Panic leads to a series of predictable
responses. Fatigue rapidly devel ops because of
the increased energy demands associated wth
struggling during the resistance stage of the
bi ol ogi cal stress reaction. Ventilation nay
become inefficient because of the increased
respiratory rate and decreased tidal volune
associated with the victinms “loss of control”.

Arapid, shal |l owbreat hi ng pattern devel ops.
Theresult isarelativeincreaseintherespiratory
tree dead space. Hypoxemi a, hypercapnia, and
dyspnoea, occur. These contributetothevictins
fatigue state and intensifies the state of panic.
A secondary consequence i s a reduction i n buoyancy
because the | ungs are no | onger maxi mal |y i nfl at ed
with each inspiration. Sw nm ng novenents becone
inefficient due to fatigue and |oss of control.
VWhen wor ki ng at maxi mumenergy | evel s, exhaustion
occurs in only a few seconds, even in the well
condi tioned individual.

In summary, an unresolved stress leads to
panic. The resistance stage of the biological
stress reaction rapidly leads to exhaustion

especiallyinthewater. Indirectly, aninefficient
ventilatory patterndevel ops with several secondary
consequences. Thisleadstothe positive feedback
mechanism ie. the vicious circle depicted in
Fi gure 1.

CONSEQUENCES OF PANI C

If the process continues, one of three
al ternatives occur. The victim may becone so
exhaust ed that he can no | onger naintain his head
above water in order to breathe air or, if diving,
keep t he regul at or or snorkel nouth piecein place.
Aspiration of one nmouthful of water at this stage
may |lead to unconsciousness since the brain's
oxygen suppl y i s al ready nar gi nal due t o hypoxaemi a.
One need only recal | the Strokes- Adam Syndrone or
vasovagal syncope episode to appreciate how
significant a nonent’'s interruption, in the
brai n’ s oxygen supply can be. Once the diver | oses
consci ousness, aspiration of water and drowni ng
occur unl ess the brain’s oxygen supplyisrestored.

Second, the extremne energy out put duringthe
resi stance stage of the stress reaction may | ead
tocardiac arrest. Thisis especially trueinthe
poorly conditioned individual and/or the person
wi th underlying cardiovascul ar di sease.

Third, should the victi mbe resuscitated or
the vicious circle interrupted, survival ensues.



SYMPTOVS

The synpt ons associ ated wi t h pani c are t hose
of synpathetic nervous systemactivation - ie. a
“fight or flight” response. They usually appear
preci pitously since exhaustion can occur in a
matter of seconds intheindividual forcedtoexert
hinmsel f at a maxi mal effort. Synptons include a
rapi d, shall owbreathing pattern, dilated pupils,
facial pallor, and terror stricken faces. Swim
novenents are feebl e as the victi moften struggl es
toclinb out of the water as a drowni ng nman grasps
at astraw. At this point the victimhas lost all
control. Actions are irrational. Such sinple
corrective procedures as floating, wutilizing
buoyancy control devices, or even slow ng the
breathing rate are overl ooked.

CASE REPORTS

The follow ng case reports exenplify the
vari ety of situations in which panic can occur in
water-related activities:

Case 1

Anovi ce di ver experienceddifficul ty maki ng
her first surf passage with SCUBA gear. She
pani cked when a wave crested over her head.
I medi ately, she pulled off her nouthpiece and
struggl ed hysterically to keep her head above
wat er. VWentheinstructor reached her, thevictim
was exhaust ed and unabl e to tal k. Her pupils were
wi dely dilated, and she | ooked terror stricken.
The instructor inflated her vest and t owed her out
of the surf zone wi thout incident.

Case 2

Astrong swi nmer, but rel atively i nexperienced
SCUBA diver was naking his first deep dive.
Buoyancy was adj ust ed so t hat he was neutral onthe
surface. After anuneventful descent tothe bottom
(100 feet) the diver found hinself “very heavy”.
H's attenpts to swmdirectly upward were futile
and he begantostruggle. Heinflatedhislife vest
wi thout any noticeable lifting effect. He
pani cked. His partner recognized the inpending
di saster, released the diver's weight belt and
initiated a gradual sw nm ng ascent.

Case 3

An experienced Navy di ver made a bounce di ve
to investigate the bottomin 30 feet of water.
After his findings were reported, the boat was
nmoved to anot her area. Rather than clinb aboard
the small craft, the diver held onto a bowine
while the craft noved at slow speeds to anot her
site. To conserve air, he replaced the regul at or
with his snorkel. The manifold of the SCUBA t ank
becane entangled i n kel p and the di ver was pul | ed
downwar d. Before he could signal for help or
repl ace the regul ator, the diver was so entangl ed
in kelp that he could not free hinself. He was
exhausted in a matter of seconds fromstruggling
and so entangl ed that he was barely able to hold
the bow i ne and rai se his head to breathe. A dive
partner aboard the boat recogni zedthedifficulty,
freed t he regul at or mout hpi ece and repositionedit
inthediver’'s muth. Wth his self-containedair

supply now operational he let go of the bowine.
The tension of the kel p pulled the diver ten feet
under water. Instead of struggling he rel axed
since he now had an air supply and floated
uneventfully to the surface as the tensions onthe
kel p were elim nated.

Anal yses of reports disclose that a full
bl own panic syndrone can nanifest itself in a
matter of seconds. |In these exanples, had the
interception of the vicious circle by the divers’
partners not occurred, the outcomes could have
been tragic.

PREVENTI ON

THE PANI C SYNDROME does not | enditsel f well
to enmergency treatnment, for it may only be a matter
of a few seconds before the victim |oses
consci ousness and drowns or suffers a cardiac
arrest. This disorder nust be prevented. There
are no substitutes for safety, conditioning, and
co-operation in water-related activities.

However, thereis always that event whichis
unforeseen. Wen this occurs the vicious circle
of THE PANI C SYNDROVE nust be interrupted before
thevictimslifeis jeopardized. Merely thinking
that sonething is wong is sufficient reason to
curtail activities, rest, and re-evaluate the
situation. The follow ng suggestions are of fered:

1. HYPERVENTI LATE - Breathe deeply in a
controll ed and deliberate pattern.

2. | MPROVE BUOYANCY - Rel ease t he wei ght bel t,
drop the catch bag, inflate the buoyancy
conpensat or .

3. REST - Fl oat on your back wi th your head out
of the water; breathe the surface air
directly.

4. RE- EVALUATE THE S| TUATI ON - Determi ne why

pani c occurred, howit can be prevented, and
a plan for conpleting the renai nder of the
water activity safely.

5. REASSURE YOUR PARTNER - The calming and
confidenceinstillingeffects of thiscannot
be over-enphasi zed.

TREATMENT

Appropri at e emergency nedi cal treatment for
the pani c syndrone victi mwho presents as a near
drowning includes careful nmonitoring of vital
signs. |f hypoxaenmia is present, adm nistration
of 100% oxygen and positive end expiratory
pressure is indicated. Bl ood gas and central
venous pressure nonitoring are i nportant. Serial
el ectrocardi ograns and chest x-rays are required.

Fol |l ow-up observations to rule out late
conplications such as aspiration pneunonitis and
atel ectasi s nmust not be overl ooked.

Finally, one should attenpt to identify the
events |l eading to the vicious circle and di scuss
themwith the patient. Providingthe patient with
an under st andi ng of THE PANI C SYNDROVE and how it
can be avoided in future water-related activities
may be t he physi ci an’ s nost i nportant contri buti on.



SI G\l FI CANCE

Water-related problens are significant to
any physician dealing with energency care of
patients.4 Virtually any person in the United
States can be associated with a water-rel ated
accident by virtue of recreation interests,
conpetition, swinmmng or diving. The follow ng
list of disorders associatedw thwater activities
can |l ead to unconsciousness in the water and may
result in near drowning, drowni ng, and/or cardi ac
arrest.

TABLE 2

WATER- RELATED DI SORDERS THAT CAN LEAD TO
UNCONSCI OUSNESS

1. THE PANI C SYNDROME

2. SHALLOW WATER BLACKOUT

3. HYPOTHERM A

4. I NJURI ES FROM MARI NE ANI MALS
5. THORACI C SQUEEZE

6. NI TROGEN NARCCSI S

7. OXYGEN TOXI CI TY

8. ANOXI A

9. CARBON DI OXI DE TOXI CI TY

10. CARBON MONOXI DE PO SONI NG
11. AR EMBOLI SM

12. DECOVPRESSI ON SI CKNESS

Dr owni ng and near drowni ng are conpl i cati ons
of one or nore of these underlying problens:

THE PANI C SYNDROMVE is gradual |y obtaining
the attention it deserves. It is probably the
under|yi ng cause of nore deaths in water-rel ated
activities than all others conbined. For exanpl e,
panic was inplicated as the significant factor in
over 80%of the SCUBA diving fatalities surveyed
i n Los Angel es County in 1970.1 Inthe Rhode I sl and
reports pani c appeared to be a factor associ at ed
wi t h approxi mat el y hal f t he SCUBAdivingfatalities.>

The actual incidence of THE PANI C SYNDROVE
i s not known for several reasons. First, thereare
no requirenents toreport non-fatal water-rel ated
probl ens. Since the victim usually recovers
wi t hout residual nedical probl ens or does not even
seek nmedi cal attention, thereis no way of know ng
t he frequency of non-fatal pani c epi sodes. Second,
fatalitiesassociatedwithwater-relatedactivities
are usual | y signed out as drowni ng, rather than as
t he underl ying problemwhich | ed to drowning. As
sophisticationinreportingwater-rel atedaccidents
improves, the true significance of panic will be
forthcom ng.

CONCLUSI ONS

Panic as a probl em associated with water-
related activities is becom ng increasingly well
recogni sed.

The panic syndrome confornms well to the
bi ol ogi cal stress reaction.

The consequences of panic in the aquatic
environnment are drowni ng, near drowning, and/or
cardiac arrest.

Enmergency nedical treatnent for panic is
directed at controlling its conplications.

Hence, the only real nethod of dealing with
panicistoprevent its appearanceor interrupt its
vicious circle before the stage of exhaustion
leads to irreversible damage.
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PROXM RE' S GOLDEN FLEECE FOR “POT” DI VERS

US Senator WIliam Proxmre awarded his
“Col den Fl eece” nmonthly citationlatelast year to
the US Departnent of Conmerce because they had
spent about US$ 5,250 on a study to find out if
snoki ng cannabis had a particular effect on
di vers.

I't had been concl uded that such snoki ng was
“not good” for divers.

Presumably sonebody in the Departnent of
Commer ce bel i eved that those who snoke “pot” were
open to reasoned di scussion concerning risks; or
it may be that so many US divers are taking “pot”
that its effects need to be scientifically
est abl i shed.

Uni nfluenced by such possibilities the
Senator has again denonstrated his skill for
drawing attention to nore-in-it-than-meets-the-
eye projects.
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PROVI SI ONAL  REPORT ON AUSTRALI AN DI VI NG
RELATED DEATHS, 1979
Dr Dougl as Wl ker

Qvervi ew

Ten diving related fatalities have been
identified as having occurred during 1979 in
Australian waters.

There were two breat hhol d di vers, six using
Scuba and two with hookah air supply systemns.
Adverse wat er conditions were significant in four
cases, narcosis and excessive weighting in one,
and sone degree of inexperienceinall except two.
These two suffered from m sadventure, one being
drowned by a crocodil e and the other poisoned by
carbon nonoxi de funes.

Mention is made of the omi ssion of |nquest
Proceedi ngs i n two cases where t he bodi es wer e not
recovered, though | egal powers appear to exist to
cover such events.

In one investigated incident the buddy was
so little present that the police omtted to
guestion him about the dive, while in another
i ncident the buddy was at the sane ri sk as was t he
victi mwhom he was attenpting to aid.

Two Aut opsy exam nations were outstanding
in that the pathologist involved paid special
attention to the possibilities of barotrauna and
air enbolism conducting the exam nations wth
particular care, in one case obtaining an X-Ray
bef ore opening the body.

In two of the incidents hired tanks were
bei ng used.

The use of effective buoyancy vests woul d
have i mproved t he chances of survival inall of the
Scuba diver fatalities : only one wore a vest and
as this was of the COtype it was ineffective at
the depth of the incident.

One vi cti mremarkabl y t ook of f hi s new Fenzy
vest before starting his dive.

The general conclusion is that trained and

experi enced di vers avoi d dyingindivingincidents
which claim the lives of the inexperienced,
includingthosenewWycertificated. Thisindicates
that many diving fatalities are potentially
prevent abl e.

Bri ef Case Reports Case

BH 79/1

Four friends were on their annual fishing
hol i day at the opening of the crayfish season, a
ritual followed for eight or nore years, at their
usual area of rocky coast. Three were Iline
fishermen, the fourth was said to be “a good
swi mer for his age, experienced in breath-hold
diving”. He was aged 51.

Onthecritical day they deci dedto nobve sonme
pots whi ch had washed too close to the cliffs but
real i sed that the sea conditions nade it too risky
to take the boat close enough in, so the diver
menber swamand retri eved one. He then returned

with a rope to reach the remaining “ring” but was
over whel med by t he second of four | arge waves “t hat
seenmed to rise out of a cal msea”. The boat turned
bow into the waves only just in tine to survive.

The victimfailed to surface, so the alarm
was raised. By the time the police diving squad
arrived the surge and waves had becone too
dangerous to allow recovery of the body although
its position was known, and the two police divers
pl aced t hensel ves at considerable risk in freeing
it fromentangling kelp and towing it seaward to
the wai ting | aunch the next day. It was found in
one of the numerous gullies in about twelve feet
of water. The rescue divers deserve comrendati on
for their efforts. Wtnesses stated that the
danger ous sea condi ti ons shoul d have been appar ent
to any experienced diver. Unfortunately this
swi nmrer realised too | ate the overwhel mi ng power
of waves and surge over rocks, especially at the
base of the cliffs; entangl enent nade his fate nore
certain.

Case BH 79/2

Thi s unfortunate man was on hol i day and was
diving for crayfishwith afriend, while his wife
wai t ed on t he bank of t he creek. The peaceful scene
was shattered when he surfaced and screaned out,
at the same tinme seenming to be hitting at sonet hi ng
with his hand. He then seened to be physically
pul | ed under t he wat er and was seen to be t owed out
and away from the bank. His conpanion started
towards himinitially but realised the danger of
invol vement with a predator of unknown size. An
intensive police search was carried out and the
body di scovered in a creek approxi mately one and
a half kilometres away, a little over six hours
later. Alarge (3 netre) estuarine crocodil e was
seen nearby. |t was |l ater captured and destroyed.
As crocodiles are territorial in habit it seens
hi ghly probabl e that the responsible ani mal was
i ndeed caught. Autopsy showed that the victims
| eft el bow had been dislocated as he fought to
escape being dragged underwater. He had been
wearing a wet suit and using snorkel and mask,
about 30 mfromthe shore, when attacked at about
5.00 pm Al though | ocal radio warnings about
crocodi | es had been broadcast these only advi sed
caution, not avoidance of all swinmming. Thisis
the first recorded case, as far as is known, of a
crocodi |l e attacking a diver in Australian waters.

Case SC 79/1

The victi mof thisincident was certificated
for scuba di ving ayear previously but had confi ned
himsel f to snorkel diving subsequently. This is
bel i eved to have been his first scuba dive since
his course. He was aged 60.

On this day he first nade a short snorkel
dive with his buddy, then both returned to the
shore to kit up with the scuba tanks. He seens to
have renoved his wet suit top and his new Fenzy
ABLJ, and possibly alsoleft off hisfins, for this
di ve. Hi s buddy advi sed hi mto wear his Fenzy but
apparently he declined, giving as reason that it
was too unconfortable.

The sea was choppy, the water only 10 to 15
feet deepandvisibility poor. The two di vers seem
t o have proceeded i ndependent |y of each ot her, and



as a result the buddy (also certificated for one
year) concl uded his dive and returned to t he beach
unaware of his friend' s fate.

The police obtained no statement fromhim
possibly in the realistic belief that he had no
awar eness of the actions of his “buddy”. It is
t hought that the victimwas swi nmming to a nearby
wreck, in shallow water close to the shore.

He was seen by a witness on the beach to
surface several times andthento float on his back
quietly. After observingthis non novenent for 5-
10 mnutes thewitness felt alarmed and started to
swimout to him but found that he was “out of
condi tion” andindanger of gettingintodifficulties
hi nsel f.

He thereforerai sed the al armand | i f esavers
recover ed t he body, which no | onger had any wei ght
belt, tank or snorkel. The m ssing equi pnent was
never recovered for exam nation bei ng (probably)
stol en before a search was made to recover it. It
is thought that he would not have run out of air
so soon after starting his dive.

The Autopsy did not show evidence of any
heart attack, though “narked scl erosi s of coronary
bl ood vessel s” was noted. The sea condition was
descri bed by the lifesavers as “good” but may have
been t oo nuch for a person i nexperiencedw th scuba
equi pnent and used to the greater freedom of
snorkel diving. |t cannot be known whether he
suffered anginal pain or whether sone other
probl eminduced himto ditch his equiprent. His
Fenzy coul d have been |ifesaving.

Case SC 79/2

Few details are avail able concerning this
incident. It is saidthat thevicti mwas separated
fromother divers to swmafter a turtle and was
never seen again.

The di ve basewas areef islandandit issaid
t hat adverse weat her conditi ons for both boats and
di vers had been decl ared, but as the body was not
recovered there was no I nquest heldintothe proven
di sappearance and presuned drowni ng.

Though police inquiries will have been made
intothe matter, their reports are not avail abl e.
In a newspaper report, the nother of the victim
stated that her daughter had been advi sed agai nst
di vi ng deeper than 3m because of her Asthma. It
i s hoped that an I nquest will be held at sone | ater
date. Diving experience - 3 years.

Case SC 79/3

In this incident the three divers had
conpl eted their dive onthe seaward si de of a reef
whi ch was connected by a jetty to the shore. The
two | ess experienced divers were | ow on air when
they clinbed onto the reef, which was bei ng washed
by 3 foot waves.

The nost experienced nmenber, the only one
wearing a buoyancy vest, decided to nmake his way
along the reef to the ladder at the end of the
jetty, the other two choosing to snorkel back to
steps part way along the jetty.
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Wi | e one was preparing hinself tore-enter
the water, his conpanionstarted hisswm Bythis
tinme the “dive | eader” had got onto the jetty and
| ooked back. He saw the victi mnaking his way on
the surface and did not i mediately realise that
he was in any difficulty in the choppy water,
t aki ng hi s equi prent of f before noticing that the
victimhad | ost his mask.

He shouted to the third diver, still on the
reef, and dived back into the water.

The vi cti mhad di t ched hi s back- pack and had
his hands firmy about the quick release of his
wei ght belt when reached. The belt could not be
rel eased (later check established that it was a
wire type release, difficult to operate with cold
hands). He appeared to be seni-conscious, and i n-
water nouth to mouth resuscitation was made
i mpossi bl e by t he waves conti nual | y breaki ng over
them sotherescuer towed hi mback tothereef and,
with assistance, got him back to and onto the
jetty. Resuscitation attenpts (EAR and cl osed
chest cardi ac conpression), both on the reef and
after ‘raising onto the jetty, were unavailing.

The victi mwas aged 19 and this is thought
t o have been his fourth dive since taking a course
a year previously. While one of the other divers,
t he one wi th t he buoyancy vest, had several years’
experience (and still had 1, 000 psi air rengining),
the remamining diver had only just conpleted a
course (and was on reserve ai r when he reached t he
reef). It was found that the victims tank still
contai ned 650 psi air, the equi pment was new and
functioningcorrectly, andthe wei ght belt carried
15 I b of |ead.

It is probably that the victim felt
overwei ghted for the water conditions which he
experienced but was unabl e to drop hi s wei ghts due
t o col d hands, designof therel ease andinvol untary
subrer gence. The use of the air remaining in his
set, especi al | y had he been weari ng a buoyancy ai d,
coul d wel | have al | owed hi mto conpl ete his return
to the jetty w thout experiencing any problens.
This dive area has clained a nunber of previous
victins and m sjudgenent of abilityinrelationto
sea condi tions appears to be a maj or problemwi th
such incidents.

Case SC 79/ 4

This club dive ended in disaster. It was a
boat dive on a newy popular dive site, a
spect acul ar series of drop-offs fromaninitial 10
mto a nmaxi numof over 65 mbut subject to strong
currents and only short tines of slack water. The
buddy pair involved wore “twin 88 s” and had a
buddy |ine connecting them

They conpl et ed t heir pl anned di ve t o 50mf or
5 m nutes and had begun to ascend when t he buddy
saw t he vi cti mhavi ng some probl emwi th hi s denand
valve. Hetriedto assist, pullingthe cordonthe
victim s vest toactivatethe CO2 cylinder. Either
the unit failed to fire or the depth rendered the
gas volune ludicrously inadequate, for the vest
failed to provi de needed buoyancy and the victim
started to descend i nstead of making the desired
ascent.

The buddy felt that he woul d bl ackout and
that his own life was at great risk, so left the
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victim(now unconsci ous?) on a | edge at 60 mand
made a rapid no-stop ascent ignoring planned
“stops” advi sabl e for such dive profiles in order
toraise the alarm Several other divers nade an
i mmedi ate but unsuccessful search for the victim
and | ater a surface search was nmade in hope that
he had surfaced and been washed away unseen by
those in the boat.

Because the body was not recovered no
I nquest into the incident has been held to this
date, a year later. Oher sources of information
have been used for the above report. It is thought
that the dive was nmade w thout appreciating the
dangers inherent in open water deep dives in the
presence of strongcurrents. Cold, poor visibility,
ni trogen narcosi s and deconpr essi on si ckness, are
addi tional factors in such dives. There was no
provi sion for in-water deconpression stops ot her
than the air remaining to each individual diver,
andit issaidthat theinitial surface concern was
regardi ng DCSrather than the victinm s out of air/
drowni ng ri sk.

An experienced diver famliar withthissite
suggests that “cave dive” techni ques be enpl oyed
and that careful dive planning is mandatory. The
ascent “stops” can only be nade on a wei ghted |ine
so aline fromthis, or the anchor, to the diver
is necessary if heistofindit for his ascent at
the conclusion of his dive.

The victimis said to have used a throat
spray before the dive because of headaches after
and during previous dives. It is not known what
type of buoyancy aid, if any, the survivor wore.

It is obvious that correct weighting, a
subnersible air pressure gauge and an ABLJ are
basi c requirements for safe deep diving, and the
experience to recognise and plan for all likely
risks.

Case SC 79/5

This fatality unfolds with sone of the
inevitable logic of a Geek Tragedy. The victim
had al nost conpl eted his course, onelecturestill
remai ni ng, but dive requirenents conpleted. The
group of five was led by one of the assistant
instructors, though this was not part of the
course, and he hired the tank for the victim The
di ve shop owner was under the belief that a pool
di ve was pl anned, but the group intended to swim
to a reef about 25 m from shore, a relatively
shal | ow area.

The group entered the sea and were checked
for air on, etc., when about chest deep. Shortly
after starting the swimthree of the group deci ded
to abort their expedition because they found the
wat er conditions too adverse. In fact the “dive
| eader” continued to the reef in the belief that
all the others had returned to the beach, and he
returned to the beach only after he conpleted his
sol o di ve, unaware of the tragedy occurringin his
absence.

The victi mwas seen to signal that he was in
difficulties but the waves prevented his friends
fromreaching himfromthe beach. The calls for
hel p attracted a board rider, who had initially
t hought that the victimwas nerely calling to his
friends. He found it inpossible to get the

di stressed di ver onto his board, or to hel p hi nsel f
greatly, and was unable to renbve the diving
equi pnent. The current washed themout over the
reef and separated themfor awhile. However, with
the aid of another board rider he eventually
brought the victi mback tothe beach. Resuscitation
was unsuccessful . The board riders deserve
prai se.

The pl an was to snorkel out to the reef and
it is thought he did not use his scuba. He had no
buoyancy vest. It is reasonable to suppose that
he woul d have survived had he worn a buoyancy ai d
and used hi s scuba air rather than persistingw th
his snorkel. He was aged 44.

The subj ect of the next | ecture was to be the
managenment of the many dangerous currents at this
dive site.

Case SC 79/6

The exact sequence of events during this
dive is unknown, for the victim was al one when
death occurred. He was aged 28, an experienced
freediver but untrained and inexperienced with
scuba. This was probably his third dive, though
a cl ai mwas advanced t hat he had recei ved trai ni ng
and was experienced. H s buddy had 20 dives
experi ence.

The victi mborrowed one tank and hired two
nore, the buddy suppl yi ng his own tank. They made
a brief dive and then noved to another site to dive
again. The victi mmentioned sone ear disconfort
after this first dive but showed no reported
difficulty indescendingwith his buddy to 30 f eet
at the second site. After about 10 - 15 m nutes
t he buddy noticed that he was al one, so surfaced,
took off his equi pment and got into their boat.

As he saw no si gn of his conpani on, he nade
a boat search of the area, but without success. He
therefore went ashore and gave the alarm then
resuned his search. About half an hour later he
located his friend lying on the rocky sea bed in
all his gear. The body was brought into the boat,
obviously lifeless.

The Autopsy showed no signs of pul nobnary
barotrauma (a chest X - ray was perforned before
t he openi ng of the body), but there were a fewair
bubbles in the ascending aorta suggesting that
some PBT did occur. There was a fresh haenorrhage
noted in both mddle ears and mastoid cells, an
event likely to incapacitate a diver by the pain
and vertigo produced. It is possible that otic
barotraunaonthefirst dive m ght have predi sposed
tothis problembut it is not known which was worn
by the victim which by his buddy. They contai ned
790 psi and 2,500 psi so it is reasonable to think
that the fatality occurred very soon after descent
and that buddy contact had been brief. It is
unfortunate that he was so easily able to borrow
and to hire tanks, given that he was untrai ned and
i nexperienced with scuba.

Case H 79/1

Assi st ant s on abal one boats natural ly aspire
to the better paid and nobre status satisfying
position of Diver. On this occasion the diver
acceded to the requests of his tender/sheller to



be allowed to dive after he had finished diving,
for he was aged 21, clained experience in New
Zeal and, and had seened conpetent on several
previous trial dives. After all, he said |later,
the water was only 25-30 feet deep. Wile the
victi mwas underwat er the water trap val ve of the
conpressed air reserve tank vibrated |oose and
fell out with a |loud noise and the air escaped.

This was such a conmon type of m shap that
the Di ver unconcernedly awaited the surfacing of
the victim Wen this did not occur ha repl aced
t he val ve and pul | ed on t he hose, as no bubbl es were
seen ascendi ng when the air supply was restored.
The victim was not breathing and could not be
resuscitated. He was still wearing the weight
belt, with the hose attached. The conpressor was
said to be virtually new, though the hose was in
poor condition. Apparently cut-offs and gear
failure are an accepted occupational hazard and
free ascents are commonly made when such occur,
sonetines from80ft. Thevictimwasinsufficiently
experi encedtoaccommodat e t o such di vi ng condi ti ons
and failed to appreci ate the need to ascend when
deprived of air.

Exam nati on of the conpressor unit reveal ed
t hat sanitary napki ns were usedtodry the air, and
were wet, soineffective. The air was saidto have
a “bad taste” but was not apparently, tested for

purity.

Case H 79/2

Abal one divers have a reputation for
tolerating poor working conditions and the
acceptance of “dirty air” by thisdiver contri buted
to his dem se, though unique additional factors
were the i mediate critical inputsintothediving
situation. The victimwas a professional diver
aged 25, working froma smal |l boat which contai ned
t he conpressor and hi s tender/sheller. The divers
and assistants lived on a larger boat, which
carried several such dinghies.

H's routine was to send up his net full of
abal one by parachute, indicating by |ine whether
he wi shed t o rermai n down or to nove t o anot her site.
This morning the bag came up after about 15
mnutes. To the surprise of the dinghy boyit only
contai ned 20 i nstead of the usual 140 abal one, so
he line signalled to establish whether the diver
wi shed to try anot her pl ace. As he appeared to get
a reply neaning the diver wished to renai n down,
he returned t he bag and wai ted a further 10 m nutes
in a certain degree of uncertainty. He took the
occasi onto contact divers in another boat andthey
not ed bubbl es ascendi ng but got nolinecall reply.
The air line was used to pull himto the surface.

Hi s equi pment was on but the regul ator was
out of his nmouth. The i medi ate belief was that
he had been attacked by a shark and had st ayed down
for fear of one, but no such attack had occurred.

Investigation established that he was
experienced (he had survived conpressor pieces
bl owing out) and tolerant of “dirty air”, for
several nonths previously another diver had used
hi s conpressor and refused to use it agai n because
of the inpurity of the air it supplied. He had
ment i oned headaches after diving on recent days,
suggesti ve of carbon nonoxi de contam nati on. Test
runni ng the conpressor on | and showed excessive
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presence of Carbon Monoxi de, but not sufficient to
expl ain the observed bl ood saturation of Carbon
Monoxi de of 68% a lethal |Ievel, follow ng a short
exposure at 30-40 feet depth. More detail ed
consi deration of the events of the dive provided
an explanation. The sea was cal mand there was
probably littlewi nd (witnessesdifferedonthis).
The little alumnium dinghy was anchored in a
current and kept sternintothis current by runni ng
the outboard motor. There was a pi ece of |oosely
fitting tube over the inlet of the conpressor and
this could easily have been pointed towards the
exhaust of t he out board, sucki ng upthe funes. The
regulator was found to contain foreign matter
sufficient toinpair itsfunction, another indicator
of the mai ntenance standards for this hookah unit.

Di scussi on

There is nothing to suggest that those who
diedwereinany significant way di fferent fromthe
majority of their fellow divers, save in the
outconme of their dives. The critical factors
operating in their dives were probably present in
many ot her di ves which did not exact such drastic
penalty. It is hopedbydetailingthecircunstances
and i dentifying the nbost probabl e adverse factors
it will make it possible for others to recognise
di sadvant ageous aspects of their personal diving
techni ques, which they can then elinmnate or at
least nodify. It isnoteworthythat traineddivers
who have acquired sonme experi ence do not figurein
thisroleof victins, as far as present i nfornation
goes, unl ess they put thensel ves at special risk.
No person wearing an ABLJ di ed, while absence of
any effective buoyancy aid proved a critical
di sadvantage to several. Water power is clearly
a force of inportance capable of leading to the
deat h of surface di vers without buoyancy ai ds. Two
divers had air at the surface but failedtouseit,
a lethal error in rough conditions.

Dive planning is always inportant,
particularly for any club diving a deep area
subj ect to currents. Consideration nust be given
to the adequacy of the training and experience
relative to the planned dive. Keeping in mnd
Miurphy’s Law, consider water conditions (cold,
visibility, waves, currents the problens of safe
exiting/retrieval of divers, dive discipline,
correct equi pment buoyancy vests, contents gauges,
lines, etc.), correct weighting of divers for
dept h, and preparedness for energency situations.
It is not possible to institute underwater stops
unl ess adequate air is available and a fixed line
is wused. Narcosis, cold and deconpression
si ckness nmust be expected possibilities with deep
dives. Divers need to have know edge of energency
procedures, the ditching of the backpack not bei ng
advi sabl e or appropriate in npst circunstances as
apriority actionin a panic situation. Buoyancy
ai ds gi ve asurfacediver tinmefor cal mconsi deration
of his problem Naturally an entangled tank
requi res renoval if the buddy is not thereto
gi ve assi stance. To use a “crook” hookah denotes
carel ess diving habits which are indefensible.

The fact that two fatalities occurred while
usi ng borrowed or hired tanks highlights the anti -
soci al effects of allow ng the inexperienced to
use scuba other than under carefully controlled
ci rcunst ances.

Solo diving, and separation from one's



14

buddy, appears to adversely effect safety by
reduci ng the changes of assistance in the vital
early nmonments of some crisis.

Medi cal factors nmmy incapacitate a diver
unexpectedly, imediate assistance being vital
for survival. The nedical conditionsnotedinthis
series (coronary artery disease, mddle ear
haenorrhage) mght not be fatal if the victim
recei ves imedi ate assistance. The history of
asthma in one victim raises ethical and |egal
consi derations which will not be di scussed here.

In brief, those at greatest risk are the
i nexperienced, diving alone wthout buoyancy
vest s or contents gauges i nenvironnental conditions
beyond their ability to nanage.
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Proj ect Stickybeak

Readers are requested to support this
research and thereby assist further raising the
safety record of diving. Any type of diving-
rel ated inci dent however minor may hold clues to

safer diving. No problemcan be renedied until it
has been recogni sed, no i nprovenent occurs unl ess
the information is shared. Al information

suppliedistreatedas confidential concerningthe
actual persons involved. Please wite to:

Dr. Dougl as Wl ker,

PO Box 120,

NARRABEEN NSW 2101

THE CORONI AL | NVESTI GATI ON OF “SKI N-DI VI NG’
FATALI TI ES | N NEW ZEALAND

Dr PR] Lew s

| have recently reviewed the New Zeal and
skin-diving fatalities for the period 1961-1973
(NzZ Medical Journal 89:472-475) and found ngj or
deficiencies inthe information made availableto
the coroners, on which they reached their
concl usi ons. In only one case had an overall
assessnent of the facts been nade by a ski n-di vi ng
expert. The Coroner’s Act states “The principle
functions of a coroner shall be to enquire in

accordance with the provisionof thisact, intothe
manner of death of any personinany case wherethis
act requires that the death be reported to the
coroner”. It seens reasonable to interpret this
as requiring the coroner to investigate why the
i ncident occurred rather than merely howt he death
occurred. To state only that soneone “drowned by
ski n-di vi ng” | eaves t 0o many questi ons unanswer ed.
Why should these fatalities be investigated in
such a way? | see two nmain reasons. First, to
establish the factors that contributed to the
fatality, and second that we may |earn fromthe
m st akes of others. These |essons can be
incorporatedintoinstruction programes | eadi ng,
hopeful ly, to safer diving practices.

The following 21 case histories illustrate
the varied critical factors that have been
identified in this series.

Case 1

Thi s 50 year ol d had been a scuba diver for
2 and a hal f years and was t hought to be conpetent.
He was crayfishingw th abuddyin12mof water from
a boat in calmconditions. Al was well until he
i ndi cated that he was going to surface with a sack
of crays. The buddy watched hi mascend and then
as he started to foll ow he saw t he sack of crays
conme down. He recovered the sack and on reachi ng
the surface sawt he deceased face down i nthe wat er
j ust bel owt he surface. Frothy bl ooddribbledfrom
the mouth. The rescuer dropped the deceased's
wei ght belt and nouth to nmouth resuscitation was
gi ven whil st towi ng the deceased to the boat, but
to no avail. No buoyancy conpensator was worn by
the deceased. The equi pnent does not appear to
have been checked following the incident. The
postnortem showed signs of drowning and patchy
atheroma of the coronary arteries wth alnost
conplete occlusion of the anterior descending
coronary artery. |t was concluded that death was
a consequence of the coronary artery disease.

Cardi ac arrhyt hm a or nyocardi al infarction
are especi ally hazardous when they occur in the
wat er. |f buddy contact had not been broken at t he
tinme of ascent, it would have been theoretically
possi bl e to prevent drowning. The outcone woul d
t hen be dependent on the severity of the cardiac
arrhythm a or infarction.

Case 2

Thi s 51 year old was a newy qual ified diver
and a nenber of an New Zealand Underwater
Associ ation club. He was diving with a buddy at
an of f-shoreisland froma boat. They had a shal | ow
di ve for 15 minutes, after which they surfaced and
had lunch in the boat. One hour |ater they dived
again for 25 minutes in water 10m deep. The
deceased gave a signal to surface which they did
together, and they found that they were 30 netres
fromthe boat. The sea was quite choppy and the
deceased was having difficulty in breathing.

The buddy had | ost his own snorkel and both



divers were swallowing a |l ot of water. The buddy
told the deceased to hang on to his tank and then
started towing himback to the boat. After 10
metres he noticed the deceased had di sappeared.
Several other divers in a nearby boat were asked
to assist. The deceased was found half an hour
later in 5-6mof water with his weight belt still
on. Artificial resuscitationwas attenpted but to
no avail. No coment is nade whether a buoyancy
conpensat or was worn. The cylinder and regul ator
were borrowed and later testing revealed 1.95
litres of seawater inthe cylinder and no air was
present. There was considerabl e corrosion.

Sea conditions were not really appropriate
for a newconer to the sport. He was ill-equipped
wi t hout buoyancy conpensator, snorkel or contents
gauge. He ran out of air and so coul d not use his
regul ator on the surface. The weight belt was not
di t ched.

Case 3

Thi s 18 year ol d was an experi enced snor kel | er
but had only two previous scuba dives. He was
diving with two conpanions (T and W at the Poor
Kni ghts Islands. After snorkelling a while they
descended with aqua-lungs and spearguns to 45
metres, spending 5-10 minutes at that depth with
atotal time in the water of 20-25 mnutes. “W
felt nitrogen narcosis comng on and signalled
that he was going back to the surface. He noved
up 10 feet and then the victim swam to him
indicating that he was | ow on air and al so want ed
to surface. The victim grabbed “W's arm
Thinking the victim needed air, “W handed his
nmout hpi ece to him A rush of bubbles obscured
“W' s vision and he t hen bl acked out, dropping his
speargun. He recovered on the surface without his
nmout hpi ece in his nouth. In the neantinme, the
victim had diver deeper to get the dropped
spear gun. During this time “T" was also not
feeling too good and had started to surface with
“W. On seeing the victimdive deeper for the
speargun, “T" went after him The victimat this
stage was attenpting to turn on his tank val ve
(which was already on) and did not have his
regulator inhis mouth. “T” offered his regul ator
to the victim but this was refused. “T" then
rel eased the vi ctim s wei ght belt and aqual ung and
then had to surface himself. Inthe neantine, “W
had changed to a newtank and when “T” tol d hi mt he
victimwas still on the bottom “W descended and
searched for himinvain. “T" then went down agai n
and found him after a total |apsed time of 10
m nutes. The postnortemshowed si gns of drowni ng
and frothy blood in the right heart and pul monary
arteries. The cerebral and nesenteric arteries
al so contained air bubbl es.

The deceased and far too inexperienced for
such adiveandill-equipped, not havi ng a buoyancy
conpensator or contents gauge. The |oss of
buoyancy, nitrogen narcosi s and exhaustion of air
supply neant death was al nobst inevitable. The
i ntra-vascul ar gas found at autopsy refl ected t he
I 'engt h of tinme the body was under pressure and di d
not indicate deconpression sickness. It was
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indeed fortuitous that his conpanions did not
suffer fromdeconpressi on si ckness intheir search
for the deceased.

Case 4

This 27 year old was a weak swinmrer and it
was noted at a cl ub training sessi on one week pri or
to death that he was not happy with some of the
tests. Over the fewdays prior tothe dive, he was
not feeling well. He went diving froma boat with
two buddi es. Gear was checked before enteringthe
water but it was noted that the deceased’ s fins
wer e not bei ng worn. Buddy “A”’ and t he vi cti mwent
in and a strong current carried both of themaway
fromthe boat. Al though they knew there was a
current present, they did not appreciate that it
woul d be as strong as it was. The buddy was abl e
to make it back to the boat and he then swama | i ne
to the victi mwho was then pul | ed back to t he boat
by buddy “B”. He was | eft hangi ng on the back of
the boat. Buddy “B’" then swamthe |ine to buddy
“A” and they both returned to the boat. They then
noticed the deceased on the bottomin 6mof water
wi th his wei ght belt of f and t he wai st strap of the
tank harness undone. The tank was dangling from
t he neck by the regul ator neck strap. A buoyancy
conpensator was worn but the cartridge had
previ ously been renoved. On recovering the body,
it was seen that the face nask was half full of
bl ood. The post nort emshowed si gns of dr owni ng and
the blood in the mask was a consequence of
pul nonary congesti on.

I'n viewof his previous | ack of conpetence,
t he deceased should not have been diving in a
current. The pre-dive gear check was i nadequate
and drowning was directly attributable to the
absence of fins and consequent difficulty in
staying on the surface. The reason the deceased
let go of the back of the boat is not known.
Possibly he attenpted to take off his belt prior
to getting into the boat and on |l etting go of the
back of the boat he sank. Another possibility is
t hat he was so weakened fromthe previous ordeal
that he did not have the strength to hang onto t he
boat. H's buoyancy conpensator shoul d have been
inflated by hinself or his buddies.

Case 5

This 47 year old had no previous diving
experience at all. He purchased newequi pnent five
days prior to his death. The only instruction he
had was gi ven by a sal esman who knew very little
about the sport hinself.

He went to search for a sunken nooring in a
harbour at 7.00 pmin darkness. He was wearing a
wet suit and wei ght belt but no fins. An assistant
was present in a 2 netre row boat. An 8mlength
of rope was attached fromthe diver’'s armto the
bow of the boat. The depth of the water was not
recorded and wat er condi ti ons were cal m After one
m nute, the diver surfaced and fl oundered around.
Hi s assi stant pul | ed hi mhal f i ntothe di nghy whi ch
t hen becanme swanped. He was unabl e to support the
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di ver who was at this stage |linp and unconsci ous.
When t he body was recovered a short tinelater, the
rope was seen to be tangl ed around his | eg and t he
wei ght belt had not been rel eased. No postnortem
was performed

The sal e of diving equipnment by ignorant
sal esmen to ignorant people is to be deplored.
Presumably death was due to drowning as a
consequence of | ack of buoyancy al t hough pul nonary
bar ot rauma cannot be excl uded.

Case 6

This 29 year old had been a snorkeller for

four years and had used scuba for 4 nonths, having
taught hinself. He and a buddy went crayfishing
froma boat | eaving t he ski pper topside. H s first
dive was to 9m for 10 minutes after which he
surfaced and fiddled with his regulator as it was
giving trouble. They then noved to another dive
spot and 30 ninutes after the last dive they
descended again. After 10 minutes at 12m the
deceased surfaced with al arge cray and swamto t he
boat. He seened OK but did not take an oar that
was of fered to hi mby t he ski pper. He sank beneath
the surface and bubbl es were seen coming up from
wher e he sank. The buddy di ved but he i nmedi atel y
ran out of air.
After changing tanks he dived again but due to a
| eaki ng regul ator took in water and surfaced in a
di stressed condition. Once he had regained his
conposure and fi xed his gear up, he wanted to dive
agai n, but the skipper thought it unsafe and | eft
the site to get hel p. Wen t he body was recovered
a short while later, it was noted that the 6 kg
wei ght belt was separate and the dry suit was torn.
The di ver recovering the body could not bring it
to the surface until after he had renoved the
scuba. Apost nortemshowed si gns of drowni ng. The
navy tested the regulator and found it to be
functioning satisfactorily. 990 ml of sea water
was present within the tank.

Deat h appears to have been a consequence of
| oss of buoyancy after the dry suit was torn,
presumably from the crayfish or a rock. Vat er
woul d have entered the tank only after exhaustion
of the air supply. A buoyancy conpensator coul d
have averted death. |f the buddy had not exhausted
hi s own ai r suppl y and had hi s own equi pnent i n good
condition he may have been of npre use to the
victim

Case 7

This 29 year old was able to snorkel to 21m
but his scuba training and experience were not
known. Al 't hough he had eight hours sleep the
previous night, he had been drinking and was
described as “full as a bull”. He dived with a
buddy to 30m bot h t aki ng spearguns with them The
buddy experi enced shortage of air and t hought t hat
his reserve was jammed. Consequently, the
deceased commenced buddy breathing although the
initiation of this was del ayed due to a neck strap
around the regul ator. About half way back to the

surface, the deceased seenmed to hold on to the
regul ator |1 onger than normal. The buddy therefore
tried his own regulator and finding it to be
working, signalled all was OK The deceased
however persisted in holding out his regulator to
t he buddy who then noved rapidly to the surfacein
pani ¢ wi thout purging his conpensator. At that
tinme they had been down 10 mi nutes. The deceased
never reached the surface and fifteen nminutes
after the incident, another diver found the body
in 30-40m of water. The postnortem showed signs
of drowning with haemorrhagic fluid within the
| ungs.

The exact reason for drowning i s not known
al t hough t he possi bility of air embol i smoccurring
was high. It is indeed tragic when a woul d-be
rescuer | oses hislifeandthepotential consequences
of i nproper buddy breat hi ng t echni que ar e obvi ous.

Case 8

Thi s 24 year ol d was i nexperi enced and di ved
wi th an inexperienced buddy in search of nussels
20mfromshore in 6mof water. Both surfaced after
5 m nutes and t hen di ved agai n. Wil e underwater,
the buddy touched the deceased, pointed up and
surfaced. He returned to shore where he had
troubl e getting back on the rocks. The deceased
then surfaced, shouted for help and appeared in
difficulty. Help was sumoned and the victi mwas
found hal f an hour later Iying on his back on the
sand 40 netres out. Two wei ght belts and an enpty
sugar bag were found 3m away. Mouth to nouth
resusci tation was unsuccessful. The postnortem
showed si gns of drowning. Wen the equi pment was
tested, 1200 psi of pure air remained in the tank.
At an equi val ent dept h of 6m no air coul d be sucked
t hr ough t he demand val ve and oper ati on of t he purge
caused a continuous air flow that could not be
stopped. Disassenbly reveal ed the rubber of the
tilt valve seat protrudi ng through the hol e that
the spindle of the tilt valve went through. The
first stage was severely corroded.

Death seens directly attributable to an
i nexperi enced person usi ng equi pment t hat had not
been adequatel y mai ntai ned. Since the buddy was
al so inexperienced (his first ever dive), it is
doubtful that a rescue could have been effected
even i f buddy contact had not been broken.

Case 9

This 30 year old was onaclub divetrip. He
entered the wat er and stayed on the surface for 10
m nutes before descending with his buddy. The
buddy had to surface because of difficulty
clearing his ears but the depth when this occurred
was not recorded. A few minutes |later the buddy
saw the victimfloating in white water with his
conpensator fully inflated. Rescue attenpts were
hanpered because the weight belt could not be
rel eased during the rescue procedure and the
charter boat could not nove closer to the victim
as a result of nearby rocks and no dinghy was
avail able. Aresuscitator was used for 2 1/2 hours



wi t hout success. |t was comented t hat “oodl es of
blood were coming out of his nmouth”. The
postnortem showed signs of drowning and a very
slight tracheal stenosis, a consequence of a
previ ous aut onobi | e acci dent. An excel |l ent ai rway
was still present however.

Rescuer s descri bed “oodl es of bl ood”, but no
mention was nmade by the Pathologist as to its
possi bl e source. Although drowning in the white
wat er may have been the only problem it is nore
l'ikely that air embol i smoccurred either foll owi ng
a normal ascent, a panic ascent or accidental
inflation of the buoyancy conpensator.

Case 10

This 23 year old had no previous scuba
experience and borrowed equi prent from a person
who hinself had |imted experience. The |ender
war ned t he deceased to have an experi enced person
with him He ignored the advice and dived al one
in a murky river dressed in corduroy trousers,
football jersey and a 7kg weight belt. A non-
di vi ng conpani onwas with him After three m nutes
he surfaced struggling. H s conpanion attenpted
to rescue himbut was nearly pulled under and so
the victimhad to be I eft. The body was recovered
1 hour later in4mof water at which tinethe wei ght
belt was not attached. A post nortemshowed signs
of drowni ng.

Anurky snag-ridden river and an ignorant
overwei ght ed novi ce seemthe perfect conbination
for death.

Case 11

This 37 year old was a heavy snoker and
t hought to be a safe diver, who usually dived in
| ess than 6mof water. He had been diving for two
years. He went diving with two buddies in a boat
for the purpose of crayfishing.

He remai ned i n the boat while the other two
di ved. Wen they had finished he put on gear and
went down by hinsel f. The tank and regul ator had
been used earlier in the day for 10 mi nutes by one
of the ot hers who conment ed t hat t he nout hpi ece was
| eaki ng. The deceased passed a renark about
showi ng the others howto doit. Water conditions
at the ti me were choppy. Wen he did not surface,
a search was attenpted for 10-15 mi nutes, but then
abandoned since there was too nuch ti de novenent
for safety. The body was found the next day with
all gear on at a depth of 33m He was not using
a buoyancy conpensator, depth gauge, reserve
systemor contents gauge. The aut opsy showed si gns
of drowning. Testing of the equi pment reveal ed a
defect inthe regul ator’s second stage non-return
val ve which allowed water to enter. The air was
at 0 psi and analysis reveal ed a carbon dioxi de
concentration of 0.7%
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It seens likely that the victimran out of
air at 33mwith his nental facilities inpaired as
a consequence of nitrogen narcosis and excessive
i nspired carbon dioxide. The |ack of a buoyancy
conpensat or woul d have neant increased effort to
maintain a neutral position and consequently
i ncreased carbon di oxi de production. A deep dive
when al one, i nexperi enced and i nadequat el y equi pped
is courting disaster.

Case 12

This 33 year ol d was thought to be a strong
swi mrer who was used t o mask, fli ppers and snorkel .
He had used scuba only tw ce before. Al though
healthy, it was reported that he was a heavy
drinker and suffered fromnmni grai ne and hi gh bl ood
pressure. The night before the fatality he was
drinking until 2 am and on the norning of the
fatality, he had only a cup of coffee for
br eakf ast . He was suffering from a headache,
shaki ng badly and admtted to feeling weary. He
was di ving al one for nmussels froma boat in which
conmpani ons were present. Hi s equi pnent was
borrowed and he used a 3 kg wei ght belt without a
wet suit. No buoyancy conpensat or was worn. He was
divinginlmof water initially. Hethennovedinto
5mof water before surfacing and indicating that
he was in trouble. A conpanion fromthe boat told
t he deceased t o drop hi s sack of mussel s and he t hen
swamover to him In the neantine, the deceased
had renoved his mask and regul ator and sank. He
surfaced again and the rescuer tried to undo the
wei ght belt but both of thembegantosink. At this
stage the victimwas | inp. The rescuer had to | et
go of the victi mwho t hen sank. Hel p was sunmoned
and the body recovered 1 1/2 hours later in 9-12
mof water. Resuscitation was attenpted for one
hour. It was notedthat the wai st strap of the tank
harness was over the top of the wei ght belt and no
air was left within the aqualung. The equi pnent
was | ater inspected and found to be functioning
properly. Water conditions at the tine were calm
al though a current was present which pulled the
victi mand rescuer away fromthe boat. The victim
had consuned two beers with his Iunch. A
post nortem showed signs of drowning and a bl ood
al cohol |evel of 105my%

An i nexperienced, intoxicated, overwei ghted
di ver who ran out of air while diving al one.

Case 13

This 28 year ol d had been scuba diving for
two years. He was diving froma boat near rocks
with a buddy in 12mof water. The purpose of the
di ve was spear fishing, but it was not specified
whet her the victimhad a gun. The buddy surfaced
and clinbed onto rocks after conpleting his dive
whi ch he had cl assed as easy. He sawthe victim
on the surface 75m away and he appeared to be
carried seawards by a strong current, although he
did not appear to be in difficulties. The buddy
signalled the boat to cone around to give
assi stance, but on |ooking back the victim had
di sappeared. The body was never found.
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The ci rcunstances | eading to death are not
known, but certainly the |l ack of buddy contact and
probabl e failure of the victimto drop his wei ght
belt were factors.

Case 14

Thi s 48 year ol d was said to be experienced.

He scuba di ved al one whi | e hi s four boat conpani ons
line fished. After a bottomtine of 20 m nutes,

he surfaced over 100mfromthe boat and waved. The
anchor was pulled up and the boat headed towards
him Wen 30m away, the deceased went under the
wat er for a fewseconds and t hen cane up and gasped
bef ore goi ng under agai n. One of the boat nenbers
gr abbed t he anchor rope and dived down and found
the victimhead down close to the bottomin 5-6m
of water. He grabbed the victim and then his
conpani ons pull ed themto the surface by nmeans of

t he anchor rope. The regul at or nout hpi ece was not

inhis muth at this tinme. He was given external

cardi ac nassage and EAR and after 15 ni nutes began
breat hi ng strongly. However breathi ng ceased two
mnutes |ater. The deceased was using twn
cylinders which were conpletely enpty. The
post nortem showed signs of drowning.

Anot her deat h whi | e di vi ng al one and runni ng
out of air.

Case 15

This 37 year old and his feral e buddy were
diving for paua fromthe shore. The depth and
duration of the dive were not recorded. When the
sack was full, the victimand buddy signalled to
each other that they would go ashore. The buddy
surfaced 20-30m from shore and the deceased
surfaced 10m from shore and began using his
snorkel . The buddy noted that he was near a rock
and told himto nove away but he said sonething
about the bag and appeared to get caught up in the
kel p. The buddy went over to hi m(which only took
a few seconds), pulled himclear and noticed that
he was linp and unconscious. She immediately
removed hi s wei ght belt and tank, the |l atter being
difficult. After a considerabl e struggle, he was
brought ashore. Water was squeezed out of his
chest and then EAR was applied for 20-30 minutes
to no avail. The sack had been tied to his wi st
and he had cut the stringw th his knife. The post-
nortem showed signs of drowning.

Deat h was undoubt edl y due t o drowni ng due t o
entangl ement as a result of tying the bag to his
wrist. Wien herealisedhewasintrouble heshould
have reinserted his regul ator nouthpiece. The
short interval between entangl ement and
unconsci ousness illustrates that drowning may
i ndeed occur very rapidly, afact not wi del y known.

Case 16
This 40 year old was a well known and very

experienced di ver who commonly di ved deeply with
di sregard for proper deconpression procedures.

The fatality occurred during a di ving conventi on.
The victim was buddied with his brother and
together they descended to 75m The brot her
ascended because hi s deconpr essi on neter showed it
was nearingtinmetogoup. The duration under water
was not specifically recorded but was probably at
| east 10 minutes. The victimascended | ater and
met up with his brother at 16m At this tine the
victim s deconpression nmetre was well intothered
danger mark. The victimran out of air and then
used his brother’'s tank. By the time the victim
reached the boat, he was unconscious. He was
transported to the Naval Deconpression Chanber
arriving there five hours after the accident.
Deat h occurred four hours later. The postnortem
showed congestion of the organs with no evi dence
of intravascul ar gas.

Death appears to be due to either severe
deconpressi on si ckness or air enbol i smsubsequent
to surfacing after running out of air. The
deconpression treatnment may wel |l have altered t he
postnortemfindi ngs and accounted for the | ack of
obvi ous intravascul ar gas.

Case 17

This 33 year old had one year of scuba
experience and was diving with two others fromtwo
boats | ooki ng for crayfish. The maxi numdepth of
water was 23m He ran out of air at 8mafter a
bottomti me of 30-35 mi nutes. The two ot her divers
remai ned underwater two minutes |onger and when
they ran out of air they ascended. The victi mwas
seen to surface by conpani ons i nthe boat who not ed
t hat he sank, cane up agai n, rai sed hi s armand t hen
sank agai n. The boat anchor was unabl e t o be rai sed
and so t he war p was cut to enabl e a search to begin.
A surface search was unsuccessful. No bel owwat er
search coul d be carried out since all scuba tanks
were enpty. The body was never recovered. Two
weeks prior to the accident, the victimcollapsed
but di d not see adoctor. The day prior tothe fatal
di ve he sai d he t hought he had sunstroke. However,
he went out that evening returning hone at 10.30
pm

The cause of death cannot be ascertai ned.
Air enbolism as a result of a free ascent,
i nhal at i on of wat er dueto choppy surface conditions,
or nedical illness are all possibilities. Al
three divers used their air up conpletely. Not
only did this probably lead to the death of the
victim but it precluded underwater search by his
conpani ons. Buddy contact was broken. |f it had
been nmaintained tragedy may well have been
averted. |f afloat had been attached to t he anchor
warp, then it coul d have been t hr own over board and
So save tine before initiating the search.

Case 18

This 37 year old was experienced and had
dived all over the world. The victimwas diving
from a boat where water visibility was poor.
Surface condi tions were not recorded. The victim
conpl ai ned of headache prior to diving, which



cl eared up after one hour of snorkelling. He then
scuba di ved wi t h a buddy but buddy cont act was | ost
in 9m of water due to the poor visibility. The
buddy conti nued di ving for afurther 15 m nutes and
then surfaced. Wile the buddy was in the boat,
he saw the victi m150maway on the surface for 30
seconds. When t he buddy | ooked t he ot her way, the
victim di sappeared and was never seen again. A
search was nade for air bubbles unsuccessfully.
The water was 18-26mdeep in the area the victim
was | ast seen. The victimwas wearing tw n tanks
and a buoyancy conpensat or and subner si bl e pressure
gauge. A spear gun was al so carried. The body was
washed up ashore 12 days later. The tanks were

still attached with the left tank val ve open and
the right tank valve janmmed closed. The wei ght
belt was m ssing. There is no record of the

equi pnent being tested foll ow ngthe tragedy. The
body was deconposed t 0o badly for postnortemto be
of any use.

The significance of the headache prior to
di ving was not known. It is a pity the equi pnent
was not checked follow ng the tragedy. The right
tank val ve was j anmed cl osed but it is not recorded
whet her air still remained withinthis tank and it
i's not known whet her this janm ng occurred prior
to death or fol | owi ng deat h, as a result of contact
with the bottom Al t hough the contents gauge
regi stered zero, there may have been air |left at
the tine of death with free flow occurring
foll owi ng death. Buddy contact was broken.

Case 19

This 19 year old was regarded as fairly
experienced. He was diving for crayfish with a
buddy from a boat in rough water with 1m
visibility. The divers went initially to 27mand
t hen ascended t o 23m Wi |l e searchi ng for crayfish
at this depth they becane separated. After
conpl eti on of the di ve and when t he victi mhad not
surfaced, an extensive search was carried out. A
third party in the boat had noted previously that
the victinm s bubbl es had not been nmovi ng fromnear
a rock. The rough surface conditions and poor
visibility hanpered attenpts at finding the
victim A large nunber of crevices were present
in the area which raised the possibility of
entrapment in a cave. The buddy nade an adequate
search w thout success and resulted in his DCP
entering the red zone. The body was finally found
11 days later. The body was badly deconposed and
only one glove and one flipper were present.
Anot her flipper was nearby. The victimwas not
weari ng a DCP or cont ent s gauge or dept h gauge. The
Body was badl y deconposed and det er mi nati on of t he
cause of death was inpossible. There was no
evi dence to suggest a cause other than drowni ng.

The factors |eading to death are unknown,
al t hough entrapnent i s possi ble. Continuation of
buddy contact nay have resulted in a happier
out cone.

Case 20

This 30 year old was thought of as an
“experi enced di ver” by hi s buddy who had di ved with
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himfive times before. A party consisting of the
victim his diving buddy and two girls went to a
bay on a deep fresh water | ake by boat. The two
men dived and at 38mthe victimsignalled to his
buddy that he wanted to surface. He appeared
al right. The duration of the dive was not
recorded. Both divers surfaced but did not keep
in sight of each other. Wen the buddy surfaced
the victimwas not to be seen. The two girls in
the boat reported that the victimhad called for
hel p on reachi ng t he surface and after fl oundering
he sank. The buddy then searched for the victim
goi ng down to 38muntil his air was exhausted. The
boat then returned to shore and pi cked up anot her
di ver and tank. They thenreturnedtothe dive area
and the thirddiver searchedtonoavail. The buddy
then put on a tank and searched to 60muntil air
was exhaust ed. The body was recover ed t he next day
at adepthof 53m No comrent was made as t o whet her
the victim was wearing a knife or buoyancy
conpensat or or depth gauge or contents gauge. At
the tine the body was recovered, the wei ght belt
was still present. 1200 psi of air remainedinhis
tank. The postnortemshowed air within the venae
cavae and ri ght heart. The |l ungs wer e vol um nously
inflated and m croscopy showed al veol ar rupture.

The reason for the rapi d ascent and probabl e
pul monary barotrauma with air enbolism is not
known. The buddy certainly put hinsel f at risk of
getting deconpression sickness in his attenpts to
find the body.

Case 21

This 42 year old was using scuba gear in
order to inspect a boat npboring. He was diving
al one but had his wife in a row boat acconpanyi ng
him He had a pi ece of chain around his body for
a wei ght but it i s not known hownuch thi s wei ghed,
nor whether a wetsuit was worn. No details are
avail able as to other articles of dive gear that
he was wearing, if any. Onthe day of the fatality,
wat er conditions were calmbut the depth is not
known. He dived for an unknown period of tine and
then surfaced beside the row boat. According to
his wife he then I et go and swam underwater. He
then appeared to surface and shoot backwards at
speed for about 30m and shout out “Jesus, Sweet
Jesus”. He then lay face upwards wi th one ar mout
of his diving harness. His wife then dived into
t he wat er and pushed hi mt o shor e wher e he was not ed
to be groaning. The rocky shore made attenpts at
resuscitation difficult. Examination of his
equi pnent showed no remmining air and | eaks from
both first and second stages of the regul ator.
Rust was present within the tank. The postnortem
showed si gns of drowning.

The wi fe’ s descri ption of thevicti mshooting
backwar ds at speed for about 30mdefies anal ysis.
The vi cti mundoubt edly ran out of air. Wether he
then inhaled water or whether he suffered air
enbolism on surfacing cannot be ascertained.
Al t hough post nortemreveal ed changes of dr owni ng,
this may have occurred when bei ng taken to shore.
Si nce the mechani smof the fatality is not known,
it cannot be ascertai ned whether EARin the water
woul d have al tered t he out cone. The cause of death



20

was certifiedas drowning fromusing faul ty diving
equi pnent which is probably incorrect, since he
was abl e to continue diving until his air ran out.

The followi ng factors contributed to the 21
fatalities:

1. Runni ng out of air: 9 divers. |In addition
attenpts at rescue were thwarted in three
cases because the buddy had al so run out of
air.

2. No Contents Gauge: Only 3 divers were
recorded as havi ng a contents gauge. 10 were
known not to have one. Presence or absence
was unknown in 8.

3. No Buoyancy conpensator: 6 divers were
recorded as having a buoyancy conpensat or.
9 were known not to have used one. The
situation was unknown in 6.

4. No Fins: 2 divers did not wear fins.

5. Faulty Equi prent: |In 6 cases, the tank or
regul ator were defective although in only
one case did this |lead to death.

6. Lack of Experience: 2 had nil, 8 had 0 - 1
year, 8 had 1 - 5years and 1 had over 5 years.
In two cases, experience was not
known.

7. Lack of Fitness: This factor was inseparabl e

from adverse weather conditions which
contributed to 3 deaths.

8. Ni trogen Narcosis: contributedto 3 deaths.
9. Trai ni ng: previoustraini ngwas not recorded
in 16 cases.

10. No Buddy: 7 had no diving buddy, 12 of the
remai ni ng 14 wer e separ at ed fromt hei r buddy
by at least 6 netres at the tine of the
m shap.

11. Air  Enbolism only 1 confirmed case,
although in 7 others there was a strong
possibility.

12. Al cohol : 2 divers had bl ood al cohol |evels
of 25 ng/ 100 M and 105 ng/ 100 m respecti vel y.

It isof interest that 14 deaths werein|ess
than 15 nmetres and only one was greater than 45
nmetres.

DI SCUSSI ON

It is apparent that greater infornation
woul d have been avail abl e concerning the critical
factors had the Coronial |nvestigation sought to
obtain the foll owi ng basic details.

1. Pre-Di ve Data

a. Diving experience and whether the
victimwas suitably experienced for
the type of dive that proved fatal.

b. The type of training and whet her the
diver was taught by a recognised
di ving school .

C. The events of the previous 24 hours,
with specific reference to the amunt
of sl eep, whet her al cohol was consuned
and any evi dence of nedical illness.

2. Di vi ng Equi pnent
a. A conplete inventory of the equi pnent
wor n.
b. Testing of the first and second st age

regulators and of the tank wth
coment nade as to whether any fault
det ect ed coul d have been contri butory.
Too of t en equi prent has been descri bed
as faulty but its relationship, if
any, to the fatality ignored.

C. Gas analysis in every case. Even an
“enpty” tank contains air at anbient
pressure that can be sanpled and
anal ysed.

3. Envi ronnment

Weather and sea conditions, visibility,
wat er tenperature, currents, all contributed to
the fatalities recorded in this paper.

4, Dive Profile

A conplete description is required wth
particular attention paid to the tine at which
vari ous events happened. This is the nost
important piece of information that can be given
to the coroner and the events of the dive must be
described in detail. It is this infornation that
needs critical appraisal by a skin-diving expert
and preferably such an expert should have the
opportunity to question appropriate witnesses to
insure all the relevant facts are brought out.

OBl TUARY
lan Plant, UK Cave Diver

The tragic death of lan Plant has been
reported fromthe UK. This occurredinlate March
while he was attenpting to plot the |ink between
Bull Pot and Aygill Cavern, Cunbria, dye tests
having shown the continuity of water filled
passages.

He was a very experienced cave di ver and had
hel ped to save the lives of dozens of trapped
potholers during his career. He was closely
connected with diver Statham and Geoff Yeadon,
who | ast year made the world record cave-dive at
Kel d Head.

Cave divingis aspeciality of extrene ri sk,
requiring the highest qualities of skill and sel f
control .

Readers may | i ke to re-read past articl es on
this subject. (SPUMS Journal July-Dec 1977, Jan-
Mar 1978).



FI SH PO SONI NG CAUSES CONCERN | N QUEENSLAND

NC G |l espie

Reports of fish poisoning in south-east
Queensl and recent |y have focussed attentiononthe
fact that the State has a ciguatera problem

Since August 1976 nore than 200 cases of
ciguatera - the nane originated in the Caribbean
but the illness has been recorded throughout
tropical seas - have been reported to the
Queensl and Heal th Departnment, alnost all of them
in south-east Queensland.

Most of these cases involved fish caught in
coral reef areas near Fraser Island or a little
further north. In My | ast year at | east 32 peopl e
on the Gol d Coast becaneill after eatingfishsold
to a whol esal er by an angl er who had been fi shing
near Fraser |sland.

Even t hough ci guat era has | ong been known t o
be endem c in northern Queensland, this type of
fish poisoning was virtually unheard of in the
south of the State. Not surprisingly there has
been extensive nedia coverage of these surprise
out br eaks.

Consequently the fish-buying public has
becone aware of a certain danger associated with
eating fish, and ciguatera has thus becone a
problem for both the health authorities and the
fishing industry in Queensland.

It would be reassuring to be able to give
sone guar antee of safety when selling reef fish.
However, ciguatera toxin is odourless, tasteless
and i npossible to detect using any sinple test,
other than feeding suspect fish to sensitive
| aboratory ani mals such as cats.

Furthernore the incidence of ciguatera in
fish in Queensland is |ow enough that random
sanpl i ng of catches woul d not bereally effective.

Anot her possi bl e sol uti on woul d be to outl aw
certain species commonly involved in ciguatera
poi soni ng. The red bass (Lutjanus bohar),
chi naman fi sh (Synphor us nemat ophor us) and paddl e-
tail (Lutjanus gi bbus) are al ready wi del y recogni sed
as poisonous and cannot legally be sold in
Queensl and.

However the South Pacific Conm ssion
recogni ses a wi de range of other fish al so caught
in Geat Barrier Reef waters as highrisk species,
including: spottedtrevally (Caranx nel anpygus),
one- spot sea perch (Lutj anus nonosti gna), coronation
trout (Variola louti) and a wi de range of cods,
parrot fishes, surgeonfish, barracuda, noray eels
and trigger fishes.

Add to this the fact that nost common reef
speci es have been linked with ciguatera at sone
tinme or other and it can be seen that decision-
makers woul d have quite a probl emisolating ‘risk
speci es’ .

And nany of the fish causing ciguatera in
sout h-east Queensland have been narrow barred
mackerel, which has been inplicated in only a
handful of the ciguatera cases in northern
Queensl and. Any steps to outlawthe sale of this
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fish would destroy one of Queensland s mgjor
fisheries.

Even if there was | egi sl ati on governing t he
sal e of certain reef species, it isunlikely this
woul d prevent their being marketed. Already a
substantial proportion of all fish caught on the
Reef, includi ng spani sh nackerel, are unl oaded as
bl ocks of frozen fillets, nbst of them skinned.
Separation and i ndi vidual identification of these
bl ocks of white-fleshed fillets woul dbe a manmmot h
t ask.

An additional problem is the so-called
‘ back-door’ trade in reef fish. It is known that
a large proportion of the total catch is marketed
illegallythrough channel s ot her t hanthe Queensl and
Fi sh Board. Substantial quantities are also
exported direct to interstate narkets.

One of the advantages of living closetothe
Geat Barrier Reef is the opportunity it offers
private individuals to catch a feed of fish.

Fol | owi ng t he May school hol i day peri od | ast
year there were 60 cases of fi sh poi soni ng stenmi ng
from ciguatoxic fish caught by anglers between
Mar ybor ough and Rockhanpt on.

Angl er-caught fish seem to be nore often
involved in ciguatera presumably because i s nost
cases |l arger portions are eaten and portions of the
sane fish may be eaten as a part of successive
meals. Thereislittlethat can be done to control
reef-fishingby privateindividualsor their fish-
eating habits.

It is quite apparent then that there is
little chance of the public being protected from
ci guatera poi soning by regulation or controls in
the catching or marketing of reef fish.

It nust be accepted that connoisseurs of
reef fishw |l always have to face the slight risk
of ciguatera poisoning. The recent attention of
the medi a in sout hern Queensl and does not change
that fact. Ciguatera has always been endemic in
north Queensl and.

The fish-eating public there accept the
slight risk without question. Over-reaction to
ciguatera and exaggerated publicity can cause
necessary and irreparable harm to the fishing
industry and mar t he overal | enj oynent of the Great
Barrier Reef by the public.

Neverthel ess, the severity of the synptons
(which often lead to hospitalization) nean that
the public nust be informed and warned about
ciguatera and steps taken to di scover nore about
it.

The enbarrassing fact is that little
informati on can be provided about ciguatera in
Queensl and, other than sone advice on how to
mnimse the risk and a description of the
synpt ons.

Littl e know edge of the | evel of incidence
is available, other than the Health Departnent
records (limted to southern Queensland), and
i nformati on accumul at ed by t he Queensl and G guat era
Fund (a private, non-profit organisation) and two
interested doctors in Townsville and Cairns.
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Not hi ng can be sai d about the distribution
of toxicity with species or in various areas at
present and in general scientific input into the
ci guatera probl emin Queensl and has been mi ni nal .

Consequently, part of this information gap
needs to be closed by a short-term survey of
doctors and public to at | east establish the level
of incidence of ciguatera, species involved and
suspect areas.

A recent discovery by Japanese workers in
col | aboration with those in French Pol ynesia of
the toxin elaborator, a dinoflagellate naned
Ganbi erdi scus toxicus and t he subsequent cul ture
of this organism have laid the groundwork for
possi bl el ong t ermresearch prograns i n Queensl and.

It is now possible to identify possible
probl emreefs by t he presence of t he di nofl agel | ate
produci ng the ci guat oxin.

I f the toxincan be produced by cul turingthe
organi sns, a host of biological and clinical
studies are possible which could explain the
functionof thetoxin, itsaccunmulationinfishand
the node of action of the toxin in humans.

Work coul d al so be started which coul d | ead
to a sinple neans of detection of the toxin.

There is considerable justification for
such a study. There are a nunber of universities,
and Governnent and private | aboratories, capable
of the basic investigations required to answer
sone of the questions on ciguatera.

However it will not happen w t hout adequate
funding. Salaries have to be paid and equi pnent
pur chased.

It is possible that because of the tourist
and fishing potential of the Geat Barrier Reef,
a special fund for ciguatera research could
attract donati ons fromgroups wi t h sone commer ci al
interest in the region.

Certainly ciguatera research coul d produce
consi derabl e practical benefits, not only for the
fishing industry in Australia but also for
tropical island comunities where the threat of
fish poisoning hinders the harvesting of a
val uabl e protein source.

Tips to avoi d poisoning

Ciguatera, because it has no obvi ous effect
on fish flesh, is virtually inpossibleto detect.

However for connoisseurs of reef fish:

* never eat |arge portions of large fish, and
in fact try to avoid eating large fish at
all;

* never eat repeated neals fromthe sane fish,

particularly if the ‘tingling’ warning
signs are apparent after eating the first
neal ;

* never eat the viscera of reef dwelling fish
(they are all slightly toxic);

* do not be lulled into thinking ciguatera
only occurs at certain times of the year -
there are seasonal variations but no
guar ant eed safe period; and

* never eat the flesh of red bass, chinaman
fish, barracuda or noray eel.

REPRI NTED BY Kl ND PERM SSI ON OF THE EDI TOR FROM

“AUSTRALI AN FI SHERI ES”, VvA.. 39, NO 5, MAY 1980.

Cl GUATOXI N TESTI NG WTH A MONGOOSE

Q I't was suggested recently (Sea Frontiers and
Sea Secrets) that pieces of fish flesh be fed to
a nongoose or acat totest the fishfor ci guatoxin.

Wuld it be advisable instead to feed the
test aninmal a piece of the fish's liver, which
woul d be expected to concentrate the toxin?

Al so, what quantity should be given to the
test animal, w thout inducing needless illness?

A Wiile it is true that ciguatoxin will be
concentrated in the liver of ciguatoxic fish, it
is not a good test for ciguatera to feed a piece
of liver to a test animal, for the follow ng
reasons.

First, the nuscle of the fishis the site of
the |owest concentration of ciguatoxin, and
detection of a high level of toxin in the liver
woul d not automatically signal atoxiclevel inthe
muscle. Thus, while a toxic liver mght not be
eaten wi t hout danger of illness, the flesh of the
same fish could still be edible.

Second, fishliversfilter out and store all
kinds of toxic materials, including pesticides,
heavy netal s, industrial pollutants, and natural
conpounds: therefore, if the test ani nal becones
sick from eating the fish's liver, it wll be
difficult todetermneif the cause was ci guatoxin
or sonme other toxic material.

Sensitivity to ciguatoxin varies anobng
people, and the same may be true for cats and
nongooses.

Therefore, inregardto the quantity of fish
flesh that should be fed to the test aninal,
per haps t he best suggestion woul d be a pi ece that
is the sane proportionto the aninal’s body wei ght
as a dinner-sized portion would be to the body
wei ght of the prospective diner.

If the test animal is given too small a
piece, it may not show the synptons that would
af fect a hunman who had eaten a | arge neal of the
sane fish.

REPRI NTED BY KI ND PERM SSI ON OF THE | NTERNATI ONAL
OCEANOGRAPHI C FOUNDATI ON, FROM SEA SECRETS. VA..
23, NO 6, NOV-DEC 1979.



SURVEY OF Cl GUATERA PO SONI NG

What is Ciguatera?

Ciguatera is a form of food poisoning
occasi onal | y caused by eating certainfishspecies
associated with coral reefs. The poi son has been
identified as coming froma m croscopic organi sm
cal | ed a di nof | agel | ate which is usually attached
to algae growing in reef areas. The toxin is
transferred to plant eating fish and thence to
| arger predatory fish, where it is accumul at ed.

VWhat are the Synptons?

The synptons are noted within two to twel ve
hours after eating the fish. Severe cases may
occur earlier and nild cases may be detected | ater

when al cohol is consuned. The synptons may
i ncl ude:
* tingling sensations and nunbness often in

fingers and toes but also around the Iips,
tongue, nouth and throat (89% of cases);

* burning or pain of the skin on contact with
cold water (87% of cases);

* joint and nuscl e pai ns wi th weakness and/ or
cranps;
* nausea, vomiting, di arrhoea and/ or abdom nal

cranps (50% of cases);

* muscul ar weakness, headache, fatigue,
fainting;
* extrene itchi ness, exagger at ed when al cohol

i's consuned;

* insevere cases, difficultyin breathing my
occur.

It is always best to seek nmedi cal attention
at the first onset of synptoms to exclude other
condi tions such as botulism

What Type of Fish Cause Poi soni ng?

Any large fish is a potential danger if it
inhabits coral reefs, but thereis no hard and f ast
rul e.

Ci guat er a poi soni ng occurs spor adi cal | y and
unpredi ctably. However, at present certain fish
caught on the Barrier Reef, eg. the chinaman, the
red bass and the paddletail are recognized as
particul arly dangerous and are not accepted for
sal e by marketing authorities. Cccasional probl ens
are encounteredw th coral trout, spani sh mackerel,
reef cod, barracuda, enperor, groper and
sur geonfi sh.

Ciguatera victinms are often anglers and
their famlies, feastinguponaparticularlylarge
“catch”. The toxic fish is often the |argest of
t he batch caught and is usually of the predatory

type.

The presence of toxin, even in high
concentration, does not alter the appearance,
smell or taste of the fish. The toxin is not
destroyed by cooking or freezing and there is no
known culinary method for removing it.
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Preventi on

There is no sinple way of testing for
ci guat era but one nmet hod t hat may be usedi s to feed
a sanple of the fish to a cat. These aninals are
extrenely sensitive to the presence of the toxin
and shoul d be observed for six hours before the
fish is eaten.

At present, the only other way to mnimze
the risk of poisoningis to observe the follow ng
poi nts:

* do not eat red bass, chinaman fish or those
speci es which are known to be poi sonous in
your area,;

* never eat noray eels;

* under no circunstances should the roe,
intestines, liver or other viscera or reef

fish be eaten;

* treat all oversized reef fish (over 10 kg)
with suspicion and avoid if possible;

* eat only small quantities of reef fish at
each sitting.

Tr eat ment

Per sons suffering fromci guat era poi soni ng shoul d
consult their medical practitioner. |Information
on the managenent of this condition is contained
in “Dangerous Marine Animals of the Indo-Pacific
Regi on” by Dr Carl Ednonds (Publisher: Wdneil
Publications, 54 Schutt Street, Newport, Vic,
Australia).

What is Being Done About It

Very little is known about the distribution
of ciguatera poisoningin Queensland. Asurveyis
currently being undertaken by Heal th Departnment
and the Queensland Fisheries Service to gather
informati on on the types of reef fish involved,
areas where toxic fish are caught and t he nunbers
of people affected each year.

If you or any of your friends devel op food
poi soning after eating fish please contact

The O ficer in Charge,

Ciguatera Survey,

Post Office Box 5

Deception Bay QD 4508

Phone: (07) 203 1444

KILLER WHALE FI LM

“Medsea Fil ns” of New Zeal and have recently
rel eased the world' s first underwater footage of
wild Killer Wales.

The pr oducer - Under wat er Caner aman was Si non
Cotton, a SPUMS nenber. It is hoped that menbers
inall countries will get the opportunity to see
this film which has already appeared on the New
Zeal and tel evi sion.
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JO NT RESEARCH ON Cl GUATERA

Martin Bower man

French, United States and Japanese
| aborat ori es, workinginco-operation, have achi eved
very real progress in research ained at conbating
ciguatera anong Pacific |Islanders.

*ox
4 o
C { )
LU
J Laigret of the Louis Malarde Medical

Research Institute on Tahiti, witinginthe South
Paci fic Conmi ssion’s Fisheries Newsletter |ast
Novenber, said a najor result of this co-operation
had been the discovery that the dinoflagellate
Ganbi erdi scus toxicus, first identified in the
Ganbi er | sl ands, was t he basi c cause of ci guatera.

A separate study in the Wst Indies had
indicated that the same nmarine organism was
probably responsible in all areas where ci guatera
occurred.

Sci enti sts were begi nning to understand t he
environnmental factors which caused Ganbi erdi scus
toxicus to multiply fromtine to tinme, he said.
Evi dence indicated that an increase in the
di ssol ved phosphate content of the sea was a
contributing factor.

The two maj or ai ms of research at the Louis
Mal arde I nstitute - conducted in associationwth
the South Pacific Conmmission Project on Fish

Dr Laigret said an understanding of the
chemi cal structure of ci guatoxinwas essential for
devel opi ng effectivetest nethods for fishintended
for human consunpti on.

Ganbi erdi scus toxicus was now bei ng grown
successfully inthe | aboratory but only one of the
two maj or conponents of the toxin conpl ex had been

recovered in relatively large quantities. This
was the water-soluble maitotoxin (MIX). However
production of the nore inportant pathogenic

subst ance, the non-sol uble ciguatoxin (CTX) has
proved very difficult.

Devel opment of a practical test for poison
in fish would require a conparatively large
guantity (several ng) of CTXin its purest form
This presented a major obstacle, unlikely to be
over cone qui ckly. The Louis Mal arde I nstitute was
col | aborating with Professor Yasunoto of Japan -
under South Pacific Conm ssion auspices - in a
study of nmechani sns of | arge-scal e producti on of
CTX in nature and in the l|aboratory; and of
production of toxic fish extracts in quantity.

Many Vi ctins

In the Fisheries Newsletter report, South
Paci fi c Conm ssi on epi dem ol ogi st T Kuberski said
several thousand cases of fish poi soni ng anong t he
i slanders were reported to the SPCannual ly. Many
ot hers woul d be unrecorded.

The incidence of ciguatera appeared to be
rising and this nmight berelated to changes in the
envi ronment. He sai dthe m croorgani sms produci ng
ciguatoxin appeared to increase rapidly in areas
whi ch experi enced sudden, drastic changes, either
natural or nan-made. These coul d i ncl ude unusual |y
heavy rainfall, construction of a new wharf or a

Poi soning - had been to: channel through a reef, wecks, or dredging.
* nonitor and control ciguatera outbreaks The process eventual | y i ncreased t he nunber
nore effectively; and of toxic fish, though recognised human fish
poi soni ng m ght not be evident for nonths or years
* devel op met hods, or apply net hods devel oped after the increase in the toxin-producing
el sewhere, to directly assay ciguatoxin in di nof | agel | ates.
fish.
TABLE 1 DI STRI BUTI ON OF 3009 CASES OF Cl GUATERA FI SH PO SONI NG BY AGE AND SEX
(percentage shown in brackets)
Age - group Mal e Fenal e Total s
(years)
not recorded 107 (6.0) 59 (4.8) 166 (5.5)
0-9 77 (4.3) 68 (5.6) 145 (4.8)
10 - 19 131 (7.3) 140  (11.4) 271 (9.0)
20 - 29 398 (22.3) 297  (24.3) 695 (23.1)
30 - 39 478  (26.8) 311 (25.4) 789  (26.2)
40 - 49 338 (18.9) 178 (14.5) 516 (17.1)
50 - 59 172 (9.6) 111 (9.1) 283 (9.4)
60 - 69 72 (4.0) 49 (4.0) 121 (4.0)
70 12 (0.7) 11 (0.9) 23 (0.8)
1,785 (59.3) 1,224 (40.7) 3, 009



He said: “The conplicated manner in which
the different varieties of fish becane toxic has
made recogni tion of the associ ati on bet ween human
fish poisoning and this small organism very
difficult. Further studies are needed before al
t he facet s of ci guat er a poi soni ng can be under st ood. ”

3009 Tested

Bet ween 1964 and 1977 T Kuberski, with R Bagni s of
the Louis Malarde Institute and S Laugier of the
SPC, collected clinical observations on 3009
peopl e suffering fromciguatera on several South
Paci fic island groups

TABLE 2 PERI OD OF TI ME BETWEEN | NGESTI ON OF
FI SH AND THE DEVELOPMENT OF SI GNS
AND SYMPTOVS | N 3009 CASES OF

Cl GUATERA FI SH PO SONI NG

Peri od of Nunber of
I ncubati on Patients

(hours)

12 2,222 76. 8
12 - 24 552 19.1
24 118 4.1

not recorded 117

Per cent age of
Patients

The study showed patients generally had
neur ol ogi ¢ synptons such as nunbness and tingling
of the hands, cold objects feeling hot to touch
di zziness and difficulty in balance. Oten they
al so had gastrointestinal synptons - diarrhoea
abdomi nal pain, nausea and vonmiting. Synptons
usual ly devel oped within less than 24 hours of
eating the fish, and in npst cases (76.8 per cent)
within 12 hours

The tables give details of the tests
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TABLE 3 FREQUENCY OF CERTAI N SI GNS AND
SYMPTOMVS | N 3009 CASES OF Cl GUATERA

FI SH PO SONI NG

Per cent age of
Patients with

Sign or Synptom

Fi ndi ngs

Numbness and tingling of hands 89.2
Nunbness around the nouth 89.1
Burning or pain to skin on

contact with cold water 87.6
Joi nt Pains 85.7
Muscl e Pai ns 81.5
Di arrhoea 70.6
Weakness 60.0
Headache 59. 2
Chills 59.0
Abdom nal pain 46.5
Itchy skin 44.9
Nausea 42.9
Di zzi ness 42.3
Difficulty wal king 37.7
Vom ting 37.5
Sweat i ng 36.7
Shaki ng 26.8
Dental Pain 24.8
Neck Stiffness 24.2
Watery Eyes 22. 4
Skin Rash 20.5
Pain on Urination 18.7
Sal i vation 18.7
Shortness of breath 16.1
Low Bl ood Pressure 12.2
Inability to nove arns or |egs 10.5

The study reveal ed significant differences
in certain synptons between Polynesian and
Mel anesi an et hnic groups. This suggested either
adifference insusceptibility or inthe nature of
the toxinin different Pacific areas. People who
had been poi soned nore t han once i n t he past seened
to have nore severe effects than those havingtheir
first case of ciguatera

TABLE 4 DAYS I N BED FOR PATI ENTS W TH
Cl GUATERA FI SH PO SONING.  OQUT OF
3009 CASES, 1013 (33.7% WERE
BEDRI DDEN
Days in Nunber of Per cent age
Bed Patients of Patients
1 161 27.2
2 218 36.9
3 91 15. 4
4 40 6.8
5 30 5.1
6 13 2.2
17 6 1.0
8 or nore 32 5.4
not recorded 422
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TABLE 5 BLOOD PRESSURE AND PULSE
MEASUREMENTS | N 3009 PATI ENTS W TH
Cl GUATERA FI SH PO SONI NG
A Systolic bl ood Nunber Per cent age
pressure (nmHg) of of Patients
Patients
Unobt ai nabl e 5 0.2
Less than 80 41 1.7
80 - 100 311 12.9
over 100 2,048 85.2
Not recorded 604
B. Pul se Nurnber Per cent age
(per mnute) of of Patients
Patients
Unobt ai nabl e 6 0.2
Less than 60 324 13.4
60 - 85 1, 833 75.6
over 85 263 10.8
Not recorded 583

REPRI NTED BY KI ND PERM SSI ON OF THE EDI TOR FROV
“AUSTRALI AN FI SHERI ES” VOL. 39, NO 5, MAY, 1980.

FOLK REMEDI ES FOR Cl GUATERA

Marti n Bower man

Paci fic I sl ands fol k nedi ci ne nay be of hel p
to nodern scienceinfindingacure for ciguatera.
But the research nust be undertaken urgently
because t he encroachnent of civilisation has meant
the rapid loss of nuch traditional culture and
lore.

This is the viewof Phil SLobel, aHawaii an-
based bi ol ogi st with particular interest in coral
reef fish. Recently he studied traditional
medi ci ne practised by the Glbertese of Fanning
Atoll in the Central Pacific Line Islands.

Witinginthe July-August, 1979, edition of
Sea Frontiers, published in Mam, M Lobel said
that although folk renedies |acked scientific
precision they were often developed through
centuries of trial-and-error testing. Usual Iy
they had little value beyond reassuring the
patient, but sone did achi eve genui ne cures.

While on Fanning Atoll he had |earned two
basi c |l ocal renedies for ciguateraandtwo for fish
and jellyfish stings. M Lobel stressed that the
effectiveness of the potions - normally kept
secret and passed between generations of a single
famly - had not yet been nedically proven.

In particular the ciguatera treatnent m ght
do no nore t han speed passage of contani nated f ood
through the digestive system On the other hand
t he poti ons m ght have val uabl e medi ci nal qualities
- only thorough scientifictestingcouldestablish
t hi s.

M Lobel said the ciguatera renmedies acted
mainly to ease pain rather than to cure. A main
ingredi ent of one was the stemof a young padi na
tree. The first part of the stemwas cut and the
section with the first set of |eaves taken. The
| eaves were peeled fromthe stemyi el di ng about a
si x-inch pi ece, fromwhi chthe soft fleshy pul pwas
scraped into a bowl. The neat fromhalf a green
coconut was added to this, then the ingredients
were mxed well and eaten to relieve mnor
ci guatera poi soni ng.

For nore serious cases a concocti on was nade
with the fresh buds of a breadfruit tree and
coconut oil, M Lobel said. Five fresh termnal
bud sprouts containing a white sap were plucked
froma breadfruit tree. In aparticularly severe
case two buds could be eaten i nmediately to give
sorme relief while the potion was prepared.

Three breadfruit buds were crushed and set
aside in a bow, he said. Coconut oil should be
made by frying pure coconut m |k squeezed fromthe
meat of brown coconut. The neat was careful ly
scraped into acheeseclothor afinewven mt, and
cloth and neat were twisted and pulled until all
the mlk was extracted.

Thenthe m |l k was friedinashall owpan over
a low fire. The frying mlk nust be stirred
continually until after 15 to 20 nminutes a clear
oi|l appeared, mixed with a brown popcorn-Ilike
resi due. The sweet brown resi due was set asi de for
a treat.

For the nedi ci ne, a teaspoon of the oil was
m xed with three crushed breadfruit buds. The
patient ate this mxture at | east once a day. The
coconut oil coul d be preparedin advance and st or ed
for several nobnths but the breadfruit buds nust
al ways be fresh.

Rabbi tfish (Siganidae), a good eating fish
often caught in gill nets, can cause intense pain
if its dorsal spines prick the skin. The people
of Fanning Atoll treated this by renmoving the gut
of a rabbit fish, squeezing it in a cloth, and
applying the intestinal fluid directly onto the
wound, M Lobel said.

Stings fromstonefish (Scorpaenidae), fire
corals and sone jellyfish were nore serious
- stonefish had been known to kill people. The
remedy was made fromt he root of the beach Naupaka
(Scaerol a serica) when in flower.

A juice squeezed from root scrapings was
applied imediately and directly to the wound,
whi ch nust first be slit open. The application
woul d continue until the tissues were saturated.
The pain, which normally remained intense for
hours, was said to subside quickly after this
treatment, M Lobel said.

He added: “OF the various fol k nedicines
thi s one appears to have t he nost nedi cal proni se.
It awaits for sone researcher to examine its
ingredients and test its effectiveness.”

REPRI NTED BY KI ND PERM SSI ON OF THE EDI TOR FROV
“AUSTRALI AN FI SHERI ES” VA.. 39, NO 5, MAY 1980.



PUBLI CATI ONS OF | NTEREST

EMERGENCY ASCENT TRAI NI NG
UMS Publication - No. 32 (EAT) 10-31-79

EFFECTS OF DI VI NG ON PREGNANCY
UMS Publication - No. 36 (EDP) 1-31-80

US UNDERWATER DI VI NG FATALI TI ES, 1976
Report to URI-SSR-78-12

The Emer gency Ascent Trai ni ng wor kshop started
with the proposition, stated as fact by the five
maj or diver training organisations, that such
practice was recogni sed as being essential basic
trai ni ng. It was apparent that although some
“di vi ng medi ci ne’ support existedfor this proposal
there were many who di sagreed greatly.

The chief support appeared to conme from
thoseinvolvedw thUniversity Diving, thecontrary
vi ews bei ng hel d by those |ikely to hear about the
m sadventures such as the URI group, the Legal
advi sers, and speci al i stsinvol ved wi th hyperbaric
facilities. It was notedthat therewas uncertainty
inthe printed report as to whet her sone speakers
wer e stressing the need for open water training or
of open water enmergency ascent training.

The I nstructors, through M Hardy, seenedto
wi sh to project a Crusading i nage, declaring “We
have sone very strong noral convictions about the
people we are training. If we did not have these
convictions, if it were only a legal issue, we
woul d not be here; we would settle it with our
attorneys and our insurance conpanies .... W are
losing a certain nunber through ascent training
and al so | osing others due to other problens in
training. W could entirely elimnate our |egal
liabilities by getting out of open water training
entirely. Morally, however, we cannot live with
that, because we have |l ost a total of 80 people,
20 of themduring ascent training (in 7 years).”

A nore hel pful introduction was nade by Dr

Lanphi er when he said, “We wll, anmong other
things, be trying to deci de whether or not it is
all right to kill or injure a certain nunber of

peopl e to save a very uncertain nunber of others
who m ght otherwi se die or be injured in actual

diving. Infact, | donot feel very confident that

ascent traininginopen water adds a great deal to
what we coul d acconplish with optinmal classroom
and pool training .... This training should not

be required for certification by any group”.

Duri ng di scussi on suggest i ons wer e made concer ni ng
the type of pool training nost safely applicable
and a good case was made, it may seem for the
conprom se et hod where t he pupil swins thelength
of the pool while exhaling and t hereby avoi ds t he
critical element of a rapid vertical ascent.

Dr Nemiroff summarised the dil emma thus:

“We are trying to train a skill for an
energency context that requires either a high
degree of skill or overlearning or all three. In

atrue energency, where the mindis not working and
t he body i s not functioning the way it shoul d, the
enmer gency techni que that would he best, would be
one requiring absolutely zero skill, zero nenory,
and zero reinforcenent. Therefore, | have no
answer as to what the best energency training
technique is, but it seenms to ne we should strive
for those that require mninmumskill and nini mum

27

reinforcenent and yet can still be considered
valid exercises under the condition.”

During the di scussion Dr Harpur related his
remar kabl e experi ences with ei ght people “totally
spaced out in panic because they had nade a rapid
ascent and were thoroughly expecting that they
wer e going to drop dead despite the fact that some
of these ascents were over an hour and a hal f prior
tothetinethey arrived on our doorstep. They were
terrified before they began and if there is any
better way to get sonmeone in a panic state, | do
not knowit. Thisis abigelement we have to | ook
at.”

He al so noted that there have been peoplein
out-of-air situations who have chosen every
possi ble action other than ascent, including
swi mm ng 25 f eet deeper fromthe 50 foot mark (then
findi ng the buddy coul dn’t gi ve themair) or neking
a 50 yard hori zontal swimto a buddy i n 60 feet deep
wat er .

Such instances really show the appalling
standard of training some divers are given and in
no way can be related to the argument concerning
ascent practice, though seemingly reported as
such.

Dr Lanpbi er di sagreed wi th sone who t hought
the possibility of |ung damage shoul d be played
down, rem ndi ng t hose present that even a history,
x-ray and cl i ni cal exam nation coul d not guar ant ee
the total absence of |ung dysfunction.

Lee Soners | ater reminded instructors that
they were wong to disbelieve in the possibility
of lung barotrauma because t hey are unawar e of any
serious injuries in sport diving directly Iinked
to energency ascent training. He was aware of the
limted nunber of cases reported in literature
readily available to the sport diving comunity,
but drewattentionto cases docunented by Nenirof f
and Dircks, seen at a mmjor mdwestern nedical
centre.

He repeat ed wi t h approval Dr Eric Kindwal|l's
pool training nmethod of the pupil ditchinghis gear
and t hen swi mmi ng hori zontal |y t owards t he shal | ow
end while hunmm ng.

It was of significance that John MAniff,
Di rector of the Nati onal Underwater Accident Data
Centre, URI, statedbluntly “l subm t that NOdeath
fromthis type of training is the only acceptable
record.”

And John Wenzel warned of the |egal risks
shoul d injury or death occur in association with
training in energency ascent, ending his warning
thus: “Wirse still, the jury is still out as to
ascientifically reliable explanation for sonme of
the injuries sustained due to free ascents.
Legally, it is unwise to conduct such training
activity when we don’t really knowwhat may happen
and how to prevent it.”

He suggested that a better answer for the
future nay be to re-exani ne the fundamental need
for the skill in the first place.

One solution for an out-of-air emergency
woul d be t o have a 100%r edundant breat hi ng system
as this wouldelinmnate the need for free ascents:
such a systemi s nore easily def ended | egal | y, too.
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“After all, sky divers have two parachutes, and
nost Judges think we are as crazy as sky divers.”

Dr Charles Brown stated that the case for
supervi sed ai r-venting ascents “seened so obvi ous
as to defy dissent.” He seenmed to bl ane i ncidents
either on panic or over enptying the |lungs and
bel i eved t hat di sconti nuance of training practice
ascents would | ead to increased fatal incidents.
He quot ed as support of the safety of such practice
t he BS-AC record.

Unfortunately he was incorrect because the
figures for safe ascents were derived from the
experiences of 36 menbers of the Kingston branch
active 1956 -1961. These peopl e made practice and
urgent ascents because of t heir poor di ve di scipline
(too interested in lobsters!) and poor quality
equi pnent. The figures were averaged out for the
cl ub menber shi p over these years, and extended to
BS- AC nenber shi p nunbers, and hal ved to nake the
probability of acceptability greater: they were
then quoted in the BS-AC Divi ng Manual fromyear
to year. Thus are nmyths born!

The BS-AC indeed has an enviable safety
record, but for years Energency Ascent Practice
has been prohi bited as atraini ng courseinclusion.
Inits place strict training and dive supervision
was enforced. Commercial diving organisations,
natural ly, cannot be so generous with training
time.

Notwi thstanding all that was said, the
Instructor Goups remain convinced of the noral
correctness of their stance.

The Wor kshop on Pregnancy and Di vi ng r evi ewed
the conflicting evidence fromani nal experinents.

It was noted that it was inportant to use
sheep as their placental circulation was a
concurrent arrangenment with the maternal flow,
unlike that in the dog and rat.

The wor k by Bol t on, Bangasser and others in
seeking out information from the increasing
nunber s of wonen who di ve was noted wi th approval ,
for inthe human experiencew || be foundthetruth
by those who seek. Luckily the problem is
recogni sed now, before large nunbers of risk
situations have occurred.

The apparent increased risk of DCS by wonen
as contrasted to nen | ends strength to the advice
of the Workshop nenbers that at present safety for
both nmot her and baby cannot be predicted in the
di ving situation.

The URl report hasthelinitationsinescapable
fromal |l investigationsrelyingfor theinformation
i nput on a |l arge nunber of uncontrol | abl e sources.
The better incident schenes becone accepted, the
better will be the chancethat reportsw |l contain
all necessary critical details and therefore the
greater the validity of conclusi on which are drawn
fromthe reports.

These threereports contai nnuchinformation
of interest, andincidentallyillustratesignificant
differences in approach which reflect their
managenent of the facts presented. The first
report illustrates the apparent non-conmuni cati on
whi ch occurs when people with fixed viewpoints
meet, while the second shows that where fixed

posi tions have not been taken there can be a usef ul
revi ewi ng of conflictingandinadequate data, with
aninplied commtnent to further investigation of
t he subj ect.

The URI Report is the nost recent avail able
one of an ongoing investigation which is now
gai ning i n sophistication, for theinformationis
bei ng progressively reworked, re-analyzed, and
transcri bed i nto punched-card format. Such data
can now be exami ned by conputer. There will al ways
remai n the probl ems of inadequacy of the reports
t hensel ves, whi ch probably expl ai ns the conti nued
equating of dive depth with incident depth: such
a definition in Australian cases would have
resulted in highly nmisleading conclusions soits
use in the Anerican series is regretted. Such
factual reports are the necessary foundation for
informed discussion of problens but suffer at
present from the paucity of non-fatal reports
avai | abl e.

Now go and read these reports and deci de for

yoursel f whether you agree with what is witten
here.

COURSES | N UNDERWATER MEDI CI NE

The Diving Medical Centre will be running a
course i n Underwat er Medicine in 1981 - Honol ul u,
June 2nd to 16th, 1981. First week in Honol ul u,
second week in the outer Islands.

For further details contact:

Di ving Medical Centre,
6 Hal e Road, Mosman, NSW 2088

PUBLI CATI ONS OF THE UNDERSEA MEDI CAL SOCI ETY

Ener gency Ascent Trai ni ng.

15t h UMS Wor kshop, Decenber 1977. RC Sanpson and
JWMller.

Price $4.00 including postage.

The Effects of Diving on Pregnancy
19th UMs Wor kshop, Novenber 1978. WP Fife.
Price $3.00 including postage.

Treat nent of Serious Deconpression Sickness and
Arterial Gas Enbolism

20t h UMS Wor kshop, January 1979. JC Davis.
Price $3.50 including postage.

These are avail able from
The Undersea Medi cal Society,
9650 Rockville Pike,
Bet hesda, Maryl and, 20014,
USA

Prices are in US Dollars and a bank draft
shoul d be sent with the order.



