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NEWSLETTER REPCORT

This Newsletter is scheduled to be the last one conmpiled by these old and
tremul ous hands. It has never been ny intention to utilise the Newsletter as an
of ficial voice for South Pacific Underwater Medicine Society - and nor can it be,
with only one editor. | ook uponit nore as a forumfor discussion, a vehicle for
i ndi vi dual viewpoints, and a way of keeping in touch with old friends. This nust
at last cone to a protracted end, and | pass over the tiller to Dougl as Wal ker, for
t he next and subsequent issues. SPUMS i s changing, and so nust its decision nmakers.
Per haps the newsl etter should cease its informal presentation and enul ate the newy
| aunched Undersea Bi onedi cal Research. The latter receives ny unqualified praise
- but if | were faced with a choice | woul d personally prefer to continue receiving
its hunbl e predecessor, Harry Alvis' Hyperbaric Newsletter. Tinmes change, and so
do editors, and it is usually for the best. | inplore you to give Doug Wal ker the
sane trenendous support you gave ne. Inthe recent Annual CGeneral Meeting, a decision
had to be nade whether to maintain our high subscription rates or reduce the cost
of the Newsletter. | voted for the latter - and this Neusletter is published at
approxi mately half the cost of the previous one. It is also subsidised by a drug
conmpany. Perhaps our nmenbers coul d assist the editor inobtaining sinilar “onetine
only” support. This particul ar subsi dy was arranged by Davi d Sut her| and, whose ef fort
we acknow edge with gratitude.

The Newsl/etter cost is linmted to $150 per issue, and | believe this to be nore
t han generous, and not a burden on the nenbers.

CARL EDMONDS



EDI TORI AL

Times are changing, and | hope ny fellow nmenbers shall forgive ny nostalgic
neandering in nmy final role as editor of the Newsletter. O d faces are fadi ng away.
lan Unsworth, who has guided the Society through many troubled tinmes since its
i nception has resigned his position as secretary. His devotion to the Society, and
hi s wi sdomduring those early years, deserves our unqualifiedadniration. The Soci ety
has finally evicted me as editor, a belated change for the better. New and
ent husi asti c faces are poppi ng up on sub-conmttees, and it | ooks as if one powerful
state group are nowto relinquishtheconstitutional control they have onthe Soci ety.
Wth the exception of lan’s resignation, this all nmeets with your editor’s conplete
approval .

The divers in the Indo-Pacific area have al so changed. Nowadays one can see
buddy |ines, pressure gauges on tanks, air inflatable buoyancy vests and well
organi sed dives for well trained divers. It is not always so Utopian, but it is a
far cry fromfive years ago, when such conmon sense safety precautions were virtually
non exi stent. SPUMS can take some credit for this mature approach to an exciting
and safe sport. Many of the SPUMS nenbers have nade t henmsel ves avail able to |l ecture
at Diving Conferences and Diving Cubs. This Newsl/etter pays homage to those who
have contributed in this way. This year has seen three nmajor diving conferences,
Cceans 74 in Mel bourne, the Man and the Sea in Brisbane, and the Underwater Film
Festival in Sydney. Al have invited medical practitioners to lecture, to give
denonstrati ons on safety or the nedical aspects of diving, and have acknow edged t he
i nportance of these.

Unfortunately the diving admi ni strators have not yet | earnt the val ue of unity.
Each of the “national” groups has certainly inproved the standard of instructing and
instructors, and is insisting on aresponsibleattitude fromits menbers. It should
not be too long before the conpeting groups inprove to such a degree that they
amal gamat e and speak with one voice. Professional diving is also bedevilled by the
commerci al and conpetitive spirit. Nevertheless there is sone suggestion that the
nunber of comnpani es may be | essening, and al so that they are giving nore support to
the Government attenpt to standardise and rationalise diving procedures. The
publication of the Australian Standards Association, Medical Standards for
Conmpressed Air Wrkers, was a | andmark this area.

Hyper bari c chanbers are nowdotted around Australia. The Royal Australian Navy
concept of having 2 man chanbers able to be i nterl ocked to each other and to two maj or
chambers - one in Perth and one in Sydney - is progressing slowy. Both Ml bourne
and Adel ai de have | ow pressure oxygen chanbers available for treatnent of civilian
di vers. The Prince Henry Hospital in Sydney has a singl e | ock hi gh pressure chanber.
Royal Hobart Hospital have acquired atwo | ock hi gh pressure chanber for Cceaneeri ng,
and shoul d now be able to treat the Tasmani an diving accidents. Mst of the diving
conpani es have adequat e nunbers of chambers on the shore and on the oil rigs. Most
t he chanbers now designed are fitted with the capability to transfer under pressure
to the main high pressure Navy chanbers. This is all a vastly different scene to
that of 5 years ago, when only Sydney and Perth had functioni ng chamnbers.

Last but not |east, according to the figures available to us, there appears to
be no increase in diving deaths or norbidity despite an expl osive acceleration in
t he nunber of divers beingtrained. It is avery pronising and rewardi ng situation,
and one that brings tears to the sniling eyes of us oldies. The young kid starting
up his diving in 1974 wi || be taught by conpetent instructors howto avoid accidents
and al so howto treat them |In the event of a problemarising during the dive, he
will be able to contact his buddy wi thout using telepathy, will be able to ensure
he has an adequate gas supply for any procedure he carries out, and will be able to
use buoyancy for both hinmself and any injured diver who floats by. He understands
first aid and in the event of a deconpressi on or barotrauma acci dent, reconpression
facilities would be available to him Under these conditions, | amdelighted that
nmy chil dren are taki ng up diving, and | do not begrudge t hemmi ssi ng out ont he Russi an
Roul ette “good ol d days”.



PERSONALI TY PROFI LE
DANCERCUS MARI NE ANI VALS THAT | HAVE MET

Dan Qui ck, bornto a Cornish fishing fam |y sonme 20-40 years ago. Did the usua
rounds of Borstal s and remand hones. Win a schol arshi p as a boy sl ave t o a Gover nnent
Research Unit and was all owed to study at London University in his spare tinme, but
not being able to speak English proved to be a big disadvantage. Eventually got a
Diploma in Electrical Engineering. At around this time a personal invitation was
presented to himto join Her Maj estys Royal Navy for 2 years National Service, which
was spent plotting mutiny and rebellion (which proved good training for later life).
On denob (dism ssal) foll owed a period of several years of no official record, there
were stories of course, like when, the French Security Police interviewed himand
t he whol e affair setting back Angl o- French rel ati onshi ps 20 years; or a certain Bar
Owner in Al geriathat goes quite pal e when his name is nentioned. In 1959 he deci ded
toemgrate (deported) to Australia. Wrkedfor several years as aresearch assi stant
at RPAH. Dan joined the SUMat its birth at HVAS RUSHCUTTER i n 1965, ori gi nal |l y bei ng
t he one man band, he went on to specialize in diving equi pnrent. He was involved in
many of the nedical breakthroughs of the SUMover the |ast 8 years, including the
wor k on unconsci ousness in divers, diver selection procedures and physical fitness
requirenents. He is the joint author of many SUM divi ng equi pment reports and t he
i nstigator of an excellent history of the devel opnent of oxygen diving equi pnent.
Recently he made avail abl e a very professional assessnent (mainly thunmbs down) on
the SOS deconpressi on neters.

The Qui cks, Dan and Laurie his wife live in a Paddi ngton Terrace overrun with
dogs, cats, birds and building nmaterial

Dan | eaves the SUMthis nmonth to join another RAN Unit involved w th guided
m ssiles and on his past record it is unlikely we have heard the last of him

MAN I N THE SEA: A SHORT HI STORY
Rex A Benson, Royal Australian Naval College, 1974

“The origins of free diving probably date back to the time man first entered
the water”. This is the opening sentence of atreatise on diving, but one could wel |
add “whence he came”, and imediately we are presented with a paradox. Life did
originate in the oceans, and al though man has evol ved as a | and ani mal, that he can
adapt hinmself toliving in a sea environnment, albeit for only short periods, should
be a natural consequence.

It is only in recent decades however that there have been serious attenpts to
bring about this adaptation. 1In the days of sail, nost seanen could not swm and
did not think that this was a handi cap. They chose not to | earn supposing that to
be swept overboard neant that they were going to be | ost anyway, and better a quick
deat h by i medi ate drowni ng than a |lingering one after hours of treadi ng water and
eventual exhaustion

It is one of the inexplicable traits of man that he first sought to conquer the
air and persisted in so doing despite the fate of Icarus, a tale told down through
the ages to deter man fromtrying to fly |i ke the birds; noreover, that he succeeded
wi th a heavier than air machi ne that defied the Law of Archi nedes, when all the time
it was well known that the sea was a nore buoyant nmedium Neverthel ess there were
the i ntrepi d who gave substance to t he t hought t hat exi stence i nthe sea was possi bl e,
and we can trace a history up to the present, when diving is commonpl ace, and even
a means of recreation. Asis sooftenthe case with rapi d advancenment in a newfield,
war hastened the process.

| once met a G eek hawker near Piraeus, whose only words of intelligible English
were “lufly sponges”, as he traded his wares to do business with nme. Sponges had
been taken fromthe nearby seabed fromthe tine of the G eek Enpire, when they we



fam | iar household articles. The slowy shufflingthrong, adm ring the Cown Jewel s
t he Tower of London cannot fall to notice the enornous natchi ng pearl ear-drops of
Good Queen Bess which flank the I nmperial State Crown. These nmust have been recovered
by pearl -divers centuries ago. Wththe exception of shal |l owdi vingto exam ne w ecks
of vessels close to shore, thereis little evidence in the past of other forms of
di ving and the two exanpl es referred to, sponge-diving and pearl -di vi ng, took pl ace
inrelatively clear waters

Early man could well brace hinself to explore the depths of a nysterious cave,
hol di ng a bl azi ng band that gave himsufficient Iight. There was no incentive to
want to explore a subterranean one in the dark, even if its existence were known.
Dar kness was the main deterrent to exploringthe waters bel owthe surface of the sea.

The first record of a neaningful plunge into the dark world underwater,
dismssing tales from nythol ogy, informs us that in 1538, at Toledo, and in the
presence of Charles V, two Greeks were | owered into the River Tagus in a rudi nentary

di vi ng-bel |, each carrying a Iighted candle. Robert Boyle had not then expounded
his famliar law and they were ignorant of any traumatic effects that could have
resulted. They suffered none and were brought to the surface dry and unharned. In

ef fect they had t aken down wi th thempart of their normal environnent, the air, which
had automatically adjusted itself to the increased pressure, but this was the first
occasi on of using a device to stay underwater, as distinct fromthe free-diving that
had been carried out for centuries to gather sponges and oysters.

In the sane way that Benjami n Franklin, in blissful ignorance of the risk he
was runni ng, had avoi ded el ectrocuti on when using his kite to denonstrate the idea
of lightning during a thunderstorm so did sone of the early experinenters escape
an early dem se when usi ng di vi ng-bel I's. Hall ey, the renowned astrononer, spent over
an hour with four others in a diving-bell of his own construction at a depth of sixty
feet. They too were brought up without incident, but had they chosen to stay down
| onger, tolerance | evel woul d have been exceeded and all woul d have died. Hall ey,
who was later to suffer fromear trouble as a result of his underwater sojourns,
nodi fi ed the type of diving-bell which had been used earlier by supplying extra air,
first by utilising weighted buckets, and then i ncorporating an air hose for the same
pur pose.

The need for deconpression, or the very nature of it, was unknown until the
construction of caissons on a wi de scale, and nany years were to pass before it was
realised that there was nore to descending into water at depth than a superficia
know edge of the elenentary | aws of physics. There are many diving neophytes who
have not realised this yet.

It seenmed a natural step to go one better than the di ving-bell by encl osing only
the head with a miniature closed bell, towit, a helnet, with the added refinenent
of a gl ass wi ndow t hr ough which to see. That any credit can be ascribed to Leonardo
da Vinci for this novelty can be disregarded, as any devi ce constructed according
to his specifications and sketch plans to supply air through a sinple tube | eading
to the surface, would be dooned to failure.

Inthe film“Dr No”, James Bond, together with his two conpani ons Quarrel and
t he del ect abl e Honeychi |l e, who appeared to be endowed wi th a generous | ung capacity
remai ned undetected in the waters of a swanp by breat hi ng t hrough | ong reeds. Anyone
with a know edge of pressure differential and dead space woul d realise the extreme
difficulty of attenpting this for any period of tine.

It has generally been acknow edged that the diving-dress desi gned by Augustus
Si ebe in 1819 was the forerunner of the nodern type. He was a German engi neer who
had settled in England, where he considered that his inventive genius was nore
recogni sed thaninthe Fatherland. H s first suit, suppliedw th compressed air from
t he surface, was ajacket-type affair fromwhichthe expiredair was all owed t o escape
t hrough vents around the waist, by which it was known as an open diving suit. It
had one obvi ous drawback: the user was obliged to renain upright to avoid the entry
of water into the suit, and consequently the helnet, which was riveted to the
wat er proof flexible jacket. As an upright stance was the normal working position,
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this restriction was not as serious as would at first seem

An inproved version of this suit had its first real test in 1839, which could
be ternmed the year in which the art of clearance diving, as we know it today, was
founded. |n August of 1782, the “Royal George”, then at anchor at Spithead, capsized
and sank in only eleven fathons of water, which caused the weck, in such a busy
anchorage, to be a navigational hazard. She was too heavy, being a first-rate ship
of theline, to be raised, and denolition by surface parties proved i npossi ble. She
was to lie neglected for over fifty years before considering newneans of trying to
break her up. A diving bell was deci ded upon, and a teamof Arny divers, which nust
have upset the Nautics, arrived for the task. The bell proved unsatisfactory, but
Si ebe’ s newnodified diving outfit, the first closed type conprising a hel net seal ed
to a suit now watertight at both wists and feet, and serviced by efficient hand-
punps, proved equal to the task. An escape-valve fitted to the hel net di spensed with
the vents, giving the diver greater freedomof novenent. Lead weights were attached
to the chest, back, and boots, and the nodern diving-suit differs in only mnor
details.

One probl em remai ned. The hel net-and-hose diver required an attendant boat
overhead to supply the conpressed air, and hence he could work only in situ. Was
there a way of using a portable air supply?

In 1680, G ovanni Borelli suggested that the expended air coul d be purified and
rebreathed by being passed through a copper tube cooled by sea water, causing
condensation designedtotraptheinpurities. In 1831, Charles Condert, an Aneri can,
made the first self-contained outfit of conpressed air, and he went for wal ks under
the East River until the breaking of an inlet tube put a sudden stop to his
peregrinati ons when he drowned. This set back further investigations into a self-
cont ai ned set until an Engli shnan, Henry Fl euss, in 1868, patentedthe first workabl e
fully self-contained apparatus using pure conpressed oxygen. This was a
br eakt hrough, as it allowed himto stay down for nmore than an hour, since he used
caustic potashtorenove t he carbon di oxi de fromt he exhal ed gas, all of whichhitherto
had been allowed to escape.

Many inventions have | angui shed for want of an occasion to show their worth.
News headl i nes in 1910 were of the arrest of Dr Crippen, whereas those of 1912 deal t
wi th the sinkingof the“Titanic”. Inboth of these events, whi ch caught the interest
of the world, wireless, then a novelty, played the nmajor role.

In 1880, while Fleuss was tryingtoinstil interest in his newgear, the Severn
Tunnel flooded. This was being built for the Great Western Railway by Brunel, to
connect Bristol wi th South Wal es, and was one of Brunel’s engi neeri ng wonders of the
age. The fl ooded tunnel coul d not be punped out fromthe Bristol side until a heavy
i ron door within the tunnel was closed. To reach the door entail ed a descent of two
hundred feet, foll owed by a further di stance horizontally of one thousand feet - an
i mpossibility for one diver using the Siebe set with its | ength of hose. The npst
fanmous diver in England at the tinme was Al exander Lanbert, and Fleuss offered him
the use of his newdevice. Using it, Lanbert closed the door but only a man of his
physi que coul d have done so, after superman exertions that woul d have t axed a nor nal
man acconplishing the sane task on | and.

“Send for Lanmbert” was the cry three years | ater when the tunnel fl ooded again
but on this occasion, using the Fleuss gear that had stood him in good stead
previously, the redoubtabl e diver al nost di ed before reaching the troubl e spot, yet
recover ed and had sufficient courageto conpletethejobusinghistrusty Siebe hel net
dress, assisted by other divers who paid out his lines.

Unknown to Fl euss, Paul Bert had by this tine published a warning of the toxic
ef f ect of pure oxygen bei ng breat hed bel owtwenty-five feet. Asinthe case of Hall ey,
Fl euss had survi ved his experiments with the appar atus by pure chance, havinglimted
his dives to shall ow water.

Bert, a French physiol ogist, was the first man to study underwat er medi ci ne as
a science, but at first had been nore interested in the physiological effects
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resulting fromthe decreased pressure as one went up in a balloon, or clinmbed a high
nount ai n. He coul d thus al so be consi dered as the founder of aviation nedicine. He
di scovered that pressure acted to change the proportions of oxygen in the bl ood,
causi ng toxi c synptonms which, in excess, could kill. This was a discovery of great
i mportance, and havi ng exposed thi s hazard, Bert then turned his attentionto another,
“the bends”, which had occurred anong sponge divers for centuries, and had been
accept ed phil osophically as occupati onal hazard, w thout any research havi ng been
undertaken into its possible cause. “The bends” was a sinple term descriptive of
the twi sting of the body by a sufferer seekingtorelievepaininthelinbs andjoints.

It was in 1840 that there cane to the fore reports of strange illnesses anobng
wor kers i n cai ssons and tunnel s. For subaqueous mi ning, andin particular for tunnel s
under rivers, it had been found necessary to use conpressed air to cut down seepage
of water into the workings. |n 1854, after an expl osion in a caisson under pressure,
si x workmen di ed, and a post-nmortemreveal ed that one of the deaths was the result
of deconpression. In the sane sort of occupation, hundreds of worknmen had reported
cranps over the years.

As post-nortens could be carriedout only onthe dead, it wasdifficult initially
to relate the synptons to the cause, but Thormas Littleton in 1855 recalled the
phenonenon of “The Viper’s Eye” which sounds like the intriguing title of one of
Sherl ock Hol mes cel ebrated cases. Boyle had been studying the effect of pressure
on animal s in an el enentary deconpressi on chanber, and in this case the subject was
a viper, one of England s few snakes that was poi sonous. Scientists were wont to
use as speci nens ani mal s such as snakes, lizards, and toads, to which nost people
had a nat ural revul si on and Harvey had used alizardto study thecircul ati on of bl ood.
Boyl e had noticed a tiny air bubble, or aeroenmbolism in the pupil of the snake’s
eye whi ch, unknown to hi mhad been a tiny bubble of nitrogen. Littleton correctly
di agnosed that deconpressi on synptons might arise as the result of such a bubble
pressing on the brain, and recomrended gradual pressure changes.

Bert t ook over fromwhere Littl eton and others had |l eft off, andin 1878 publ i shed
his classic work “Baronetric Pressure. Researches in Experinental Physiology”. The
original investigations were pronpted by a problemexisting on and, but it also
exi sted underwat er, and at | ast was of fered an expl anati on for the pai nful sufferings
and deat hs of the sponge divers.

After Bert had advanced t he know edge of t he ef fects onthe body of hi gh pressure,
it was real i sedthat deconpressi on synptons m ght be prevented, or at | east m ni m sed,
by gradual deconpression. He hinmself diedinlndo-Chinaafewyears |ater as a French
Col oni al official, but was to be foll owed on the scene by John Hal dane, a Scot, who
was a Doctor of Medicine.

As wi t h hi s predecessor, Hal dane was at first not i nterestedinany way in diving,
but concerned hinself with air-fouling and m ne safety, social problens of the day
which, in his view, were being swept under the carpet. Many lives were being | ost
inmnedisasters near theturn of the century as aresult of fire-danp, and the stench
of open sewers in slunms was a nenace to health.

Hs later research was into the effects of high altitude, so he went
nmount ai neeri ng abroad to discover his ow reaction to ratified air. This led him
tothe inportant discovery of the influence of carbon di oxi de upon hurman respiration,
whi ch to prove of great value in the practice of safe diving. He then investigated
“cai sson di sease”, but, like Bert, found hinself involved with the nmedi cal aspects
of diving. After he had advised the Adnmiralty that there appeared to be no guide
I ines for safe diving, such was his standing that in 1906 t hey appoi nted a conmittee
to report on the matter, maki ng Hal dane a seni or menber

Deconpr essi on was the naj or probl emthat needed sol ving, and Hal dane was abl e
to call upon the experience of the fewdiving officers in the Navy. It had al ready
been shown by Paul Bert that divers did not suffer “bends” when drawn quickly from
thirty three feet up to the surface, being a pressure change from two to one
at nosphere.



Possessed of this know edge, and knowi ng from basic physics that relative
pressure changes were greater the nearer one approached t he surface, Hal dane devi sed
t he net hod of hal vi ng the pressure in steps, thus devel opi ng t he systemof underwat er
st age deconpression. He al so i nproved the design and efficiency of the hand- punps,
and by this tinme Service divers were able to work at a depth of two hundred feet using
a normal Siebe suit.

Al t hough i n 1915 a US Navy di ver reached a subnari ne sunk at a depth of 340 f eet,
this proved the limt for conpressed air diving, and a new breat hi ng m xture needed
t o be devel oped f or deeper dives. This was not because of the oxygeninthe conmpressed
air. Admittedly at this depthit was being breathed as thoughit wereinapurestate,
but oxygen toxicity is not acquired over a short period of time, and such dives were
of short duration. The villain was again nitrogen, but acting in a different manner
than in deconpression sickness with its bubble fornation.

Whereas Bert hinself had observed that divers appeared to becone intoxicated
at depth, this had been put down, in part at |least, to psychol ogi cal reasons, the
ef fect being nore marked with sone than with others. Wre there not nmen who coul d
drink a yard of ale, whereas others were known as “two-pot screaners”?

It was not until 1938 that Behnke, a US Navy doctor proposed the now generally
accepted theory that this intoxication or narcosis was due to the increased parti al
pressure of the netabolically inert gas nitrogen. The narcosis had been accorded
ot her names, such as “the narks”’ and “rapture of the deeps”. Although other gases
can produce varying degrees of narcosis, (xenon at atnospheric pressure), these
effects vary, and it was found that heliumhas aless narcotic effect. Unfortunately
at that time the United States held a virtual nonopoly on the supply of this rare
gas, and adopted a dog i n the manger attitude which directly contributed to the |oss
of the German airship “H ndenberg” whi ch had to use hydrogen i nst ead and caught fire.
Little research therefore was able to be done using this gas other than the United
St at es.

It issufficient to say that heliumgas, nowreadily avail abl e, containing only
a smal | percentage of oxygen, is nowused for deep dives, and has al nost eradi cated
the narcosis originally experienced when nitrogen was the i nert gas i nvol ved. That
it causes distortion of the voice is a small price to pay as a side effect.

W shoul d now go back to t he begi nni ng of the century to nentionthe contribution
made by RHDavis. All divingthen was bei ng done by “hard-hat” divers in conventional
dress. Fleuss, still active had given up devel opi ng his oxygen apparatus, and it
was not in popul ar use. He was encouraged by Davis to join forces with himat Siebe
CGor man and Conpany, Submarine Engi neers, and this conmbinationledtothe devel opnent
of several oxygen sets, which included the original submarine escape set desi gned
in 1903-06 in which Adniralty took no interest until the sinking of the American
submarine S4 with all hands, the usual fate of all who went down with a submarine.
In 1927 he i nproved upon hi s original design and produced t he Davi s Submari ne Escape
Appar at us, which four years | ater saved six |ives fromHM Subrari ne “Posei don” whi ch
had been ramred and sunk i n the Sough China Seas. Hi s nane becane a househol d word
and the set a nodel for all navies. A simlar set was al so adopted by firefighters
and rescue workers. It has since been superseded by free ascent and the use of a
different service in the submarine itself before escaping.

The set was essentially regenerating, and took the nanme CCOUBA, Closed Circuit
Oxygen Under wat er Breat hi ng apparatus. Its use played an i nportant part during Wrl d
War |1, particularly during the later part, and included escapes from submari nes,
attacks on ships by human torpedoes, and the clearing of obstructions from eneny
beaches prior to | andi ng operations. They were | ater used for the cl earing of m nes
and booby-traps fromoccupi ed ports. These operations, even w thout the nmeeting of
enemny opposition, were fraught with danger, and required a degree of courage that
coul d not be expected in peacetinme. This, together with the post-war advent of the
conpressed- ai r aqual ung saw t he gradual fading out of CCOUBA from diving.



Since a self-contained set, with its absence of tell-tale bubbles, still had
mlitary applications, a review of the use of CCOUBA during the war should find in
a history of diving.

A recall of nanes such as Bert, Fleuss, Hal dane and Davis woul d | ead on expect
that Britainwastotheforeinits use, but this was not so, andthe honour undoubt edl y
fell tothe ltalian Navy, which was hardly in the same | eague, accordi ng to t he Royal
Navy whose thinki ng was, “The Gernman Navy we know, the United States Navy we have
heard of, who are you?”

The Davi s Subnari ne Escape Apparat us was bei ng nade by Pirelli, the well-known
Italian rubber conpany, before the war, under |licence, and in 1935 two young Italian
Navy of ficers, Tesei and Toschi proposed the use of a human t or pedo, to be known | at er
as “the pig”, sinceit did not endear itself tothose workingwithit. The idea had
been given to themby the exploits of two earlier Italians in 1918, who had sunk an
Aust ri an warshi p i n harbour, riding a“chariot”, but not using diving-sets, choosi ng
i nstead t o keep t heir heads j ust above water, aploy hardly likelytoneet with success
wi th nore nodern neans of detection. The Italian Navy pushed ahead at full speed
with the project, incase war with Britain resulted, during the Abyssini an canpai gn
in 1936. This was not to eventuate until the fall of France in 1940, and the Royal
Navy woul d not have been so indifferent towards the new Axi s partner had t hey known
of the new "“pigs” which had a range of ten ml|es, coul d submerge to one hundred feet,
and travel at three knots. Unknown to Royal Navy, the first attenpts to use them
i naction proved unsuccessful because of ni schance, and not fromfailure of the suits,
but on the 19th of Septenber, 1941, three British ships were sunk at G braltar.
Fortunately for the British, two of the sets were recovered fromthe harbour, and
within days the Admiralty were i n possession of them The new nmenace was even nore
forcibly driven home a week before Christmas, when two capital ships of the
Medi terranean Fleet, “Queen Elizabeth” and “Valiant”, were severely damaged in
har bour at Al exandria by Italian Navy divers using “Pigs”.

Their Lordshi ps wasted no tine in ordering the devel opnent of hunan torpedoes
nodi fied to operate in colder northern waters, and called for volunteers, many of
whomhad littl e i dea of what they had vol unteered. There were fatalities duringthe
early experinments, as not sufficient heed had been taken of Bert’s warning regardi ng
the use of oxygen belowthirty feet, but by Septenber 1943, after the usual series
of abortive attenpts, the Royal Navy was able to carry out a successful attack on
“Tirpitz” using mdget submarines known as “X-Craft”, each manned by divers using
speci al suits of closefitting rubber, which gave good protection fromthe sub-arctic
conditions. Together with their goggl e-eyes, and the later use of flippers, it is
little wonder that the word “Frognen” was coi ned by the Press, and survives to the
present day.

Today, al nost all CCOUBAsets are restrictedto Service use, nainly because t hey
give no indication to the eneny in the formof bubbles, but they offer no advant age
tothecivilianuser, being costly, difficult toservice, andw th the risk of oxygen
poisoning, limted to a shallow operating depth of thirty feet. They have been
superseded by compressed-air, open-circuit system the oxygen rebreather being
considered too risky. Both are types of SCUBA, self-contai ned underwater breat hing
appar at us, but the term*“SCUBA di vi ng” today woul d tend t o excl ude oxygen breat hers,
and they are not sold comercially.

The set i n popul ar use, and whi ch has revol utioniseddivingtotheextent mllions
of peopl e use themfor sport, was co-invented by t he Frenchnmen Jacques- Yves Coust eau,
and Emi | e Gagnan, in June, 1943. Ten years before, aretired French Navy Conmander,
Yves Le Prieur, after earlier work, had brought out the prototype air-1ungfor diving.
It utilised a conpressed-air tank and a hand-operated breathing valve, with |ight
face-mask and fins, which gave great nobility but suffered fromthe di sadvant age t hat
the air supply needed to be adjusted by hand whi ch meant constant fiddling and | oss
of air, cutting down diving tine.

What was needed was a regul ator of the demand type, and t hi s Coust eau and Gagnhan

supplied. It was the answer. As well as giving great nobility also, it enabl ed the
di ver to breathe normally. Gagnan had al ready devel oped several kinds of gas-flow
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regul ators used on cars, and in operatingtheatres duringthe war, but it was Coust eau
who figured that they could be adapted for underwater use. So the sport of SCUBA-
diving was born in war-tinme, but not for war purposes. Cousteau thought only of
expl oring the nysteries of the sea.

The basic singl e-stage, doubl e-hose regul ator used commonly today is little
different fromthe 1943 nodel that enabl ed Cousteau to produce the underwater film
“Sunken Shi ps” in 1944.

Even the cold, which was a problemfor the crews of the “X-craft”, poems no
di sconfort to the nodern SCUBA-diver, who can break a hole in the i ce and go under
thanks to the wet-suit. Made of unicellul ar, neoprene rubber with a synthetic cloth
packing to prevent tearing, it traps a thin |layer of water agai nst the skin, which
is quickly brought to body tenperature to act as an insul ator

Safe diving is nowa sport within the reach of everyone physically able to dive,
add observe the basic rules of safety.

VWhat of the future? Experiments begun in 1961 | ead sone to suppose that nman can
flood his lungs with oxygenated water and “breathe” it, if such an expression is
permtted. This would | ead to dives to depths previously unknown, and a return to
t he surface wi t hout any need for deconpression. Reading through this brief history,
when pi oneers risked, and sonetines |lost their Iives trying out a newtechni que, who
knows but that this nmight not succeed? There will be soneone willing to try it.

AQUATI C STATI STI CS
BY TERRY MJURPHY

A summary. The full text is available fromthe School of Underwater Medicine
Library. Thisarticleis acollectionof statistical datarelatedto aquatic deaths.

Drowningisresponsiblefor 6 fatalities per 100, 000 peopl e on a worl d wi de basi s
and 4 per 100,000 in Australia.

The World Health Organisation classified drowning under five groupings for
statistical purposes:

1. Al'l accidental deaths by drowni ng where the cause i s known except suicide and
t hose associated with water transport (E. 910)

Accidents to watercraft causi ng drowning (E. 830)

O her drowni ngs associated with watercraft (E. 832)

Sui ci de by drowni ng (E. 954)

Dr owni ng where there i s doubt as to whet her this was due to suici de or purposely
inflicted (E. 984)

SHEI N

The 1-4 age group is responsible for far nore drowni ngs than any other. Yet
this shoul d be the group of drowni ngs nost anenable to prevention, as it is largely
due t o i nadequat e supervi sion of a child unabletoswi m- as seenin backyard sw nm ng
pool deat hs.

Watercraft accidentstendto affect the niddl e age groups predoni nantly. Studies
i n Geel ong4 and overseas have incriminated al cohol as being associ ated with al nost
hal f of the drownings in this niddle age group. G ertson in 1970 obtained figures
of 50% of drowni ng acci dents i n Norwegi an seanen and one third of those in Finland
occurred with the deceased bei ng under the influence of al cohol. The use of snal
boats i nadequate for the conditions, inexperience of the users and the non-wearing
of flotation vests were also major factors.

A conparison with the 1967 deaths by drowning and notor vehicle deaths in
Australia according to age groups gives the follow ng results.



1967 TABLE |

DROMANI NG DEATHS MOTOR VEH CLE DEATHS
Age Mal e Femal e Age Mal e Femal e
0 4 4 0 9 9
1-4 46 23 1-4 56 49
5-9 35 3 5-9 63 52
10- 14 18 2 10- 14 58 30
15-19 30 6 15-19 378 115
20- 24 26 3 20- 24 418 84
25-29 24 0 25-29 213 42
30-34 13 1 30-34 124 27
35 & Over 132 29 35 & Over 1112 433
TOTAL 328 71 TOTAL 2431 841

DI VI NG FATALI TI ES

In the United States there were 94 diving fatalities in 1964 and 130 in 1970.
O these, 109 were associated with the use of SCUBA or Hookah apparatus and 21 were
skin diving. The Australian fatalities also show an increase.

O the 1972 Australian fatalities, five occurred while the diver was on the
surface, four occurred while divingin caves, two were due to deconpressi on si ckness
and two were | earners.

O the peopl e snorkelling, two drowned as a result of waves when trying to cone
ashore, one apparently suffered fromcranp and one died of a coronary while in the
wat er .

Ei t her ignorance or carel essness was a major factor in all of themexcept for
t he coronary deat h.

A study on civilian diving deaths in Australia by Bayliss3 showed these causes
of diving fatalities between 1957 and 1967.

Di ving accidents resulting in Spinal Cord Injuries have becone nore frequent.
A st udy by Burke9 at t he Geel ong Hospi t al between 1964 and 1972 gave 52 peopl e adnitted
tothe hospital with spinal cordinjuries and of these, all but 4 occurred fromdi vi ng
into shall ow water.

YEAR NO. ADM TTED YEAR NO. ADM TTED
64- 65 2 68- 69 7
65- 66 4 69-70 5
66- 67 4 70-71 13
67-68 7 71-72 10

DANGERCQUS MARI NE ANI MALS

Shark Attacks

Shar ks are responsi bl e for about 75 recorded attacks on humans per year and nost
of these tend to occur where there is a concentrati on of bathers | ess than 1, 000 f eet
from shore.

Studi es by Dr VM Coppl eson i ndicate that nost attacks occur between | atitudes
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42° North and 42° Sout h - this area bei ng known as t he shark bel t, and t hat nost attacks

are al ong the East coasts of the nmjor continents.

This | atter observati on appears

to be related to the warner water tenperatures along this part of the coast.

Bet ween 1901 and 1968 t here have been 210 shark attacks recorded in Australian

waters - 93 of these were fatal
Beaches 90
Har bour s 17
Ri vers and Creeks 24
Bays and Estuaries 11
Lakes 4
Open Sea 4

173 of these attacks occu

rred

on the North-Eastern coast

bet ween Sydney and the To
Thus giving a very uneven
di stri bution.

rres strait

An anal ysi s on the nonths in which shark attacks have occurred in Australia up
to 1963 is given by GP WH TLEY in “Sharks and Survival” Chapter

TABLE 2

NSW Qb
Jan 45 15
Feb 22 8
Mar ch 17 10
Apri l 10 11
May 2 8
June 4 4
TABLE 3
STATE

Queensl and

New Sout h Wal es
Victoria

Tasnmani a

South Australia
Western Australia
Northern Territory

The effect of
Dr V Coppl eson.
ar ea.

TABLE 4

NEWCASTLE HARBOUR
AND CCEAN BEACHES

SYDNEY NORTHERN
OCEAN BEACHES

SYDNEY HARBOUR

SYDNEY SOUTHERN
OCEAN BEACHES

12
12
11
5
2
1

15
6
12
19
7

ATTACKS BETWEEN
1919 AND 1937

OTHER STATES

PERSONS ATTACKED
123
129

meshi ng shar ks
Thi s met hod of cat chi ng sharks was conmmenced in 1937 in the Sydney

12

5

15

9

10.

STATES
1

QS uUINO B

These figures from

show t he

heavy preponderance

NSW QD OTHER
July 2 3
Aug 2 7
Sept 0 4
Oct 8 12
Nov 8 12
Dec 22 17 1
PER CENT
39
41
5 GP Wi tley
2
3 of attacks
6 Queensl and.
3

i n NSW and

in the Sydney area has been denonstrated by

ATTACKS SI NCE
MESHI NG

2 since 1950

None si nce 1937

6 since 1942 (Entr

1 since 1937 till

ance not neshed)

1960

Si nce 1960 t here have been at | east five attacks i nthe Sydney Harbour area pl us
Two of the attacks occurred in M ddl e Har bour
in 1960 and 1963 with these causing the death of the victim but no attacks have
occurred on netted beaches in the fourteen years since Coppleson’s figures were

two attacks in the Manly Mari nel and.

publ i shed.
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The Sea Wasp

The Chironex Fl eckeri was first identified as a separate type of jellyfish 1955
by Dr. Flecker. It has been responsible for 30 recorded fatalities between Yeppoon
and Cairns conpared to about 20 shark fatalities in the sane area.

The nost often quoted figure is that about 90 fatalities in Australia have
occurred this century due to this species of jellyfish.

The danger period is between Novenber and March; the jellyfish being thought
to possibly breed in the Tinor Sea at the begi nning of the sumer season and then
increase in size and virulence inthe warmwaters of the Northern Territory and upper
Queensl and coast.

They are i ncapabl e of effectively stingingthrough material as thinas pantyhose
and this is beconing a popul ar nmet hod of protection by the Queensland surfing cult
i n sunmer nont hs.

WATER SKI | NG

The i ncreasing popularity of water sports is al so causing a significant group
of injuries.

The types of injuries suffered by people who water skil0 can be classified as
fol | ows:

1. Death by trauma - for exanple, skiers who hit obstacles such as ski junps.

2. Ot hopaedic - cervical spine damage; ankle and knee injuries; |unbo-sacral
| i gament damage

3. ENT injuries - ear drumperforation. These are often | arge and sl ow heal i ng.

4. Genito-Urinary - water enena; water entering the vagi na and causi ng peritonitis

or spont aneous abortion; prostatitis, torsion of the testis and haemat ocoel es.
5. Rope Burns.

WATER POLO

Water Pol o player injuries have been studied by J ROUS and J NOVAK1O with the
follow ng results.

YEAR NO. | NJURED YEAR NO. | NJURED SITE OF | NJURY NO.
1958 5 1963 4 Head 35
1959 3 1964 13 Chest 1
1960 4 1965 17 Abdomren 1
1961 0 1966 12 Upper Extremty 26
1962 3 1967 12 Conbi ned I njuries 2
Eye 9
Ear 12
Nose 5
Mout h 4
O hers 1

These figures show a dramatic increase in the nunber of people being injured;
the nobst conmon injuries being those to the ear or eye.

SURFI NG ACCl DENTS!S

One Sunday i n Sept ember, 1902, M WIliamGocher at Manly Beach i n Sydney, defied
the law of the tine (which permtted surf bathing before sunrise or after sunset)
by bat hing in the prohibited hours. Hi s action forced the i ssue of daylight bathing
and virtual |y founded t he zestful pastine and sport of surf bat hi ng as enj oyed t oday.
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Surf bathing grewrapidly in popularity, but just as rapidly its dangers becane
apparent. O necessity, small groups of experienced and regular surfers forned
t hensel ves into |ife-saving bodi es to assi st those who coul d not swim and t hose who
were not famliar with the dangers associated with surf bathing. These |life-saving
bodi es gradual | y grewin size, nunbers and i nportance and on 18t h Cct ober, 1907, the
New South Wal es Surf Bathing Association (later changed to the Surf Life Saving
Associ ation of Australia) was forned.

Si nce then, the Associ ati on has devel oped i nt o an organi sati on known t hr oughout
the world for its voluntary and humani tari an work whi ch has resulted by the end of
1973, in the saving of 200,000 lives. |In 1973 alone, 4,000 rescues on Australian
beaches were nade.

Surfing accidents range fromthe orthopaedic injuries of body surfers to the
physi cal trauma of surf boards (especially with sonme of the sharpened fi ns now bei ng
enpl oyed). Tides, undertows and rips aggravate the |ikelihood of drownings, and
marine animal injuries are common to both types of surfers.

Australiais fortunate i n possessi ng the | ongest coastline of any country. The
i ncreased aquatic recreational activities and the comrercial exploitation of the
continental shelf, we are in the position of having avail able the | argest and nost
vari ed group of aquatic accidents. There is every reason to be nodest regarding the
Conmmrer ci al and Gover nnent al backi ng gi ven to t he vol untary sports organi sati ons, and
i ndi vi dual enthusi asts who have nade the above data available. 1t is hoped and
anticipated that some future Australian Government shall see fit to assist and
subsi di se conpilation of this data, and its promrulgation to other countri es.

VEDI CAL STANDARDS FCR DI VI NG by Carl Ednonds

The i nposi tion of nmedi cal standards for any occupational activityis, toalarge
extent, both presunptive and arbitrary. Although divers and hyperbaric personne
share sone hazards, others are peculiar to one or the other. Even within the diving
occupation there may be considerably different nedical requirenments for the
occasi onal shall ow water, sport diver and the professional deep and experinenta
diver. Sonme of these variations in standards will be di scussed using the nodel of
a nedi cal history and exam nation fornmat sinmilar to those being used by nost navi es
enpl oyi ng di vers.

Reports of diver selection criteria are mainly anecdotal .2 6 9 These infer
that the diver should be a psychol ogically stable or even phl egmatic personality,
abl e to endure much physical and enotional stress, free of all serious physica
di sease and al so free of minor illnesses affecting the upper and | ower respiratory
tracts. Agroup of nore objectivereports3. 4 7.8 noreclearly definethe psychol ogi cal
assessnents, physical fitness |levels and nedical disease limtations which are
rel evant to diving candidates. |In appreciating the inportance of these criteria,
it is necessary to consider three aspects of diver training. Oneis the highfailure
rate of diving courses3 4 and the characteristics necessary for success in these
courses. The second i s the hazardous nature of the marine environnent and t he sudden
unexpect ed demands it is likely to nake on the diver. The third is the occupational
di seases to which the diver is subjected.

Medi cal St andards For mat *°

A copy of atypical diver nmedical exam nation formis shown in Tables 1-3. This
was devel oped for the Australian Standards Association for use with conpressed air
divers. The reasons for the requirenments are outlined bel oww th an expl anati on of
any pernitted relaxations and cautions.

TABLE I - Medical history questionaries (MH items 1-60) is conpleted by the
candi dat e

TABLE Il - Diving history questionnaire (DH itens 1-24) is conpleted by the
exam ni ng physician in consultation with the candi date.

TABLE 11l - Medical examination (ME itenms 1-42) is conpleted by the exanining
physi ci an.
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I dentification and personal data is obtained (MHitens 1,2,3,4,48,53; MEitens
1,2,3,36) for medico | egal reasons.

Age

The age range for diver training is between 16 and 30-35 years. Exceptions are
usual ly made for specific circunstances in both mlitary and civilian training
centres. The maxi numrecomended age i s extended to al |l ow physically and nmedical |y
fit individuals to undergo training. Annual nedical exam nations are required for
all divers. For those still diving beyond the age of 40 years, annual
el ect rocar di ographi ¢ exam nations are required.

Cccupation
The candi date's occupation may give sone indication of his physical fitness,

but may al so be i nportant inincreasing the diving hazards, eg. aviators or air crew
shoul d be speci fically advi sed of theflyingrestrictionsinposedafter diving. Sonar
operators and nusi cians may not wi sh to be exposed to the otol ogical conplications
of diving.

Medi cal treatnent and Drugs

Physical treatnents and neditation (MHitem8) may have an adverse effect on
di ving and vi ce versa. Any drug which influences the consci ous state may al so af f ect
the susceptibility to nitrogen narcosis and oxygen toxicity, whereas others may
af fect the assessnent of deconpression sickness signs. Al cohol and hall uci natory
drugs are absolutely contraindicated because of the effects on the diver’s
psychol ogi cal reaction to stress and the inpaired judgment. Hallucinations and
illusions will be enhanced intheinsecure marine environnent. Al cohol and Marijuana
have t he added di sadvant age of bl ocki ng vasospastic reactions to cold, resultingin
nore rapi d hypothernic conplications.

Car di ovascul ar

The exi st ence of serious cardiovascul ar di sease di squalifies the candi date from
di vi ng. A history of cardiovascular disease (MH itens 9-13) and the physical
exanm nation (ME 24, 25, 39-42) shoul d nake the exam ner aware of this. Tol erance
to physical exertion and the absence of factors predi sposing to myocardial failure
or infarction, are required. |If in doubt, a resting and exercising ECG should be
performed, and shoul d not showany evi dence of abnormal arrhyt hm as or ST depressi on.
Bl ood pressure shoul d not exceed 140mHg systol i ¢ and 90nmHg di astol i c. Wi ght shoul d
be within 20% of the average for age of the height and build. oesity (MEitens 2
and 3) is contraindicated because of the increased propensity for deconpression
sickness it produces, even though it may have a beneficial effect in reducing the
i kelihood of hypothermia. For civilian sport diving it is permissible to allow
diving with degrees of obesity that would not normally be accepted i n professional
or military diving. This is achieved by inposing an added 50% safety margin in
cal cul ating the depth/duration dive profile, al so by naki ng an absolute depth limt
of 20 netres and not permitting any dive that requires deconpression staging.

Respiratory
The exi stence of respiratory disease disqualifies diving candidates. Divers

must not only be able to tolerate severe physical exertion, which requires good
respiratory reserve, but must al so be able to tol erate rapid changes in | ung vol unes
and pressures with equal conpliance throughout the lung segnents. Any | ocal
restrictions, fibrosis, cysts, etc. may result i n pul nonary barotraumawith atearing
of lung tissue and subsequent conplications, including air enbolus. A history of
asthma is particularly om nous, as a recurrence will result in increased pul nonary
ai rway resistance, and al so the use of adrenergic drugs. Neither are acceptable in
any di vi ng operations, sport or professional. The history of respiratory disorders
(MHitens 14-19, 57) is conplinmented by the physical exam nation (ME itens 4, 23),
chest x-ray and sinplerespiratory function (MEitens 8,11). Hi gh pitched expiratory
rhonchi, which may only be elicited during hyperventilations, indicate airway
obstruction and precl ude diving. To conply withthe Australian Standards for Divers,
vital capacity should be nore than 4 litres in males, 3 litres in females, and the
forced expiratory volume in 1 second nust not be |less than 75% of vital capacity.
A nore rational standard would be to accept a value of VC=(27.63 - 0.112 x age) X
height in cmfor males, (31.78 - 0.101 x age) x height in cmfor females, and all ow
20%bel ow this val ue as the m ni numstandard. The full plate chest radi ograph nust
be normal .
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Upper Respiratory Tract

Di sorders of this systemconprise the | argest cause of occupational norbidity
in divers. History of chronic or recurrent allergies or infections (MHitens 20-
22) and evidence of these, or acute disorders of the ears, nose or throat (MEitens
13-19), will disqualify the diving candidate. Chronic sinusitis, allergicrhinitis,
dental caries, pharyngitis andtonsillitis, etc. will all have a detrinmental effect
on divi ng. Si nus and nasal polyps may produce obstructions during ascents or
descents, resulting in barotrauma. A deviated nasal septum may also result in
abnormal nasal mucosa, influencing patency of sinus ostia and the eustachi an tube.
Whenever obstruction or restriction of the upper respiratory tract airways occurs,
barotrauma is likely. |If infectionis present, it is likely to be spread by the
nmovenment of gases during the changes in depth and pressure. Sinus x-rays shoul d be
obt ai ned i n doubt ful cases. Abreak inthe skinor nucosal |iningof gas fill ed spaces
is a danger in diving, allowi ng access of gas into the body tissues, resulting in
barot raunma or surgical enphysena.

O ol ogi cal 3

The di ver nust have normal external ear canals, nornal niddle ears, and nornal
i nner ears. In addition, he nust have normal | y functioni ng eustachi an tubes and this
requires a normal, healthy nose.

EXTERNAL EAR

Cerunen - The external ear shoul d be free of cerunen. Ccclusion of the external
ear by cerumen may |lead to vertigo or external ear barotraunma.

Exost oses - These shoul d not be of such size as to occl ude the external auditory
meatus or to lead to occl usion by ecrunen being washed i nto the narrowed area
when sw nmi ng.

Qitis Externa - Adiver is rendered unfit by the presence of acute or chronic
otitis externa.

M DDLE EAR

Tynpani ¢ Menbrane - A healthy tynpanic nenbrane, intact and nobile, is a
prerequisite for diving. The follow ng conditions shoul d render the individual
unfit for diving. Any evidence of otitis nedia, however mld, a perforation
of the tynpani c menbrane, or athin atrophic scar. Obviously it would be unw se
to subnmit a tynpanic nenbrane which had been weakened by a thin scar, to the
pressure changes involved in diving. On the other hand, a heal ed perforation
which |l eft the tynpani c nenbrane normal in strength and nobility would be quite
acceptable. A retracted and i nmmobil e tynpani c menbrane i s unaccept abl e.

M ddl e-Ear Cavity - This should be free of fluid and be aerated. This is shown
by t he appear ances of the tynpani c menbrane and its nmobility on auto-inflation.
Eust achi an Tube - This nust function normally, ie. auto-inflation nust be
acconpl i shed wi t hout excessive force. |t should be noted that the ability to
autoinflate at any one point in tine does not preclude the possibility of
interm ttent Eustachi an tubal obstruction at another time. The function of the
Eust achi an tube is dependent upon normal nasal function, and this requires
careful assessnent.

| NNER EAR
Cochl ear Function - ldeally, divers should have normal cochl ear function, but
m nor changes in auditory acuity may be acceptable.

The Australian Standards Association has stipulated m ni nrum | SO st andards of
hearing for divers and conpressed-air workers as foll ows:

Hz 500 1000 2000 4000 6000 8000 Hz
db 40 35 35 45 50 50
| oss

These standards now seemi nadequate and i nappropriate in nmany cases, at | east
wi t hout consi derabl e qualification.

It should be borne in mndthat | oss of cochl ear function nmay be associated with
| oss of vestibular function. If the vestibul ar proportions of the inner ears respond
tostimuli unequal ly, thenvertigo m ght result, nore especially when visual fixation
i s poor, as frequently occurs indiving. This couldconstitute an appreciabl e hazard
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for the individual diver. The whole question of vertigo occurring anongst divers
is attracting considerable attention, and much investigation is under way. Unti
nore i s known about the part which an abnormal i nner ear may play i ninducing vertigo
it seenms reasonabl e and safe to expect that the hearing of the diver shoul d be near
nor mal .

Threshhol d hearing for divers should be 15 deci bel s at the frequenci es of 500,
1000, 2000 and 4000 cps, using audioneters calibrated to | SOstandard. This is the
| evel classified as “Standard |” in nost armed forces and it would seem to be
appropriate to expect this standard to be reached by individuals who wish to
participate in professional diving. Nevertheless, it is an insufficient range for
divers, asit does not tendto 6000 and 8000 cps, whi ch should betestedinbothinitial
and annual exam nations.

It is appreciated that this may be thought to be too harsh a standard, but it
nmust be pointed out that thisis a“safe” standard. Sone i ndivi dual s nay have nor nal
ears, which do not withstand stresses as well as other individuals, but once it has
been shown that there is depression of inner ear function, an extra el ement of risk
comes intodiving. Thisw |l increase as theinner ear function devi ates fromnormal .

Noi se as a Hazard for Hearing - Attention has been drawn to the noise |evels
experienced by divers in hel nets and conpressi on chanbers, and tenporary threshol d
shift in the hearing of divers have been denonstrated. The possibility of noise-
i nduced deaf ness resulting fromexposure to | oud noi se shoul d be borne in mnd, and
al | di versshoul d have an annual audi ogramas part of a heari ng conservati on programe.
The perm ssi bl e duration of exposure to | oud noi se of different intensities is wel
docunent ed, and shoul d be adhered to when exposing divers to such noise |evels.

Vesti bul ar Function - It has been shown that verti go can be i nduced by col d wat er
ent eri ng one ear but not the other ear, owingtothelatter;’'s external auditory neatus
bei ng occl uded by cerunmen. Sinilarly, vertigo can be expected to occur when diving
if one labyrinth is not functioning, and the other ear is stinulated by the caloric
effect of cold water in the normal ear

The significance or inportance of |ess marked changes in vestibular function
is not fully understood as far as diving is concerned, but there is anmpl e evidence
t o suggest that abnormal vestibular functionw |l play a part in disorientation. It
may prove to be wise in the future to exclude fromdiving those individuals whose
vesti bul ar functionis not perfectly normal and equal on each side. Inthe nmeantine,
it issafeto say that a diver shoul d have normal inner ear function in both cochl ear
and vesti bul ar portions.

Vi sua

Good vision (MH item 24) is needed both underwater, to avoid dangerous
situations, and after surfacing, when the diver may have to identify |andnarks,
floats, boats etc. The problens resulting froman incorrect visual bearing are
obvi ous. The use of corrected lens in the face mask is of value in reducing this
danger, but the technique of buddy diving (diving while attached by a line to a
visually fit diver) is even nore inportant. Distant vision should not be | ess than
6/ 12 both eyes, or 6/24 for the worse eye (MEitens 5,6). Hypernetropia should not
exceed 5. 0 di optres, but col our vision, unl ess grossly abnornal or required for ships
wat ch keeping duties, is not of great inportance.

Neur ol ogi cal

Any neurol ogi cal abnormality (MHitens 25-27,42,45,47 and ME itens 20-22, 28-
31,33,42) will add danger to the diver, as well as conplicating the various
neur ol ogi cal disorders due to diving, such as cerebral or spinal deconpression
si ckness, air enbol us frompul nonary barotrauma, oxygen toxicity, etc. Mgraineis
of t en exacerbated by diving. Sleepwal king is of inmportance when the diver intends
to live on board the diving boats. Epi |l epsy and epileptogenic drugs are
contrai ndi cated in diving.

Freedom from psychiatric disorders (MHditens 26,29,54 and ME itenms 34 and 35)
is al so of inportance. There should be no increased susceptibility to neuroticism
anxi ety st ates, depression, cl austrophobi a or agor ophobi a, psychoses, or any organic
cerebral syndrone.
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CGener al

The presence of severe gastrointestinal, renal (Mditens 30-38 and 7, 26, 27),
endocrine and system c diseases has the same harnful sequelae as neurol ogical
di sorders - making the diver a potential invalidin an environnent that does not | end
itself to first aid or nedical support.

Hernia (MHitem39) nay cause problenms with the variation in gas vol unmes during
changes of depth, as well as reflecting poorly on the diver’s physical capabilities.

Muscul o skel etal (MHitens 43, 44, 45 and MEitens 28-31) probl ens of any severity
will limt the diver’s physical capabilities, and conplicate deconpression sickness
assessnent. For divers (MEitem9) who were enpl oyed prof essi onal | y, or who under went
many deconpressions, or any reconpression treatnments, or who are exposed to
experinmental diving, annual long bone x-rays for dysbaric osteonecrosis are
i ndi cat ed.

Motion sickness (MHitem49) is a dangerous di sorder to have if any diving from
boats or inrough water i s contenplated. Vom ting underwater i s a probl emespecially
if the diver vomits into his diving equipnment or air supply. The psychol ogical
mani f estati ons of nmotion sickness al so may result in injudicious decisions, eg. to
return wi thout conpleting adequate deconpressi on stops.

Snoki ng of cigarettes (Mditens 50-51) is contraindicated, but not only because
of its effects on general health, but also because of its specific effect on
respiratory and cardiac fitness.

Pregnancy (MHitem59) is a contraindication to diving. This is based nore on
t he worman’ s syst em ¢ physi ol ogi cal reactions tothe pregnancy (vom ting with norning
si ckness, reduced tolerance to exertion, reduction in respiratory function
nmeasurenents, etc.) than the specific obstetric conplications. (She may be exposed
todifficultywthdivingharness and equi prent fitting, abdoni nal pressure gradi ents
wi t h dept h changes, effect of hi gh oxygen tensions and “sil ent” bubbl es ont he foetus,
hypoxi a subsequent to salt water aspiration, etc.) These nay eventually be shown
to be of serious inport.

Diving History
A knowl edge of previous hypobaric, hyperbaric and aquatic accidents (MHitem
60 and DH itenms 1-24) may be inval uable as an assessment of future problens.

Di ver sel ection?

In the above discussion, we have dealt mainly with what nedical standards are
required for diving. A nuch nore conplex situation exi sts when we attenpt to define
what standards are optimal or ideal. These standards will vary for each type of diving
activity, but in the one | arge navy series avail abl e on diver sel ection, the diver
was found to be a psychol ogi cal |l y, stable, nedically and physically fit individual,
who i s not overtly worried by diving hazards and has both a capability and a desire

to function in a hyperbaric aquatic environnment. |n conparison to the unsuccessful
candi date, heis usually nore mature, notivated by an affinity for water sports, very
capabl e at swi mm ng and breathhol di ng. He is not motivated by adventure or

conradeship. Heis athick set individual with alowCotton’s Index of build, a non-
snoker, and based on psychonetric assessnent, he is an intelligent, non-neurotic,
sel f-sufficient and practical person.

Results of Medi cal Exam nation

Inthe one | arge survey of sport divers, it was found that 33. 3%were cl assified
as medically unfit on the first exam nation. This fell to 20.1% after subsequent
treat ment and exam nations. The failure rate increased with age, and reached 45. 5%
over the age of 35 years. O those who were permtted to dive, 10%received some
operational diving linmtation inposed by the exam ning nedical practitioner.

REFERENCES

1. Australian Standards Association CZ18 and 267, of 1972. Underwater Air
Breat hing. Published by ASA, 80 Arthur Street, Sydney.

2. BOVE, AA (1969). Physiological Fitness of Sport Divers. Physiological Problem
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BUBBLES
SPUMS CONFERENCE * 75

Over a few gl asses of Heisswine, it was ascertained that the conference next
year is likely to be in Indonesia. The sub-comrittee has done sonme very intensive
work in planning the ideal site, which unfortunately does not include Bali. Perhaps
Bali will be included as a conference site, with the ot her areas desi gnated as di vi ng
sites. This would please both divers and the non-divi ng spouses.

2ND AUSTRALI AN UNDERWATER FI LM FESTI VAL

The Second Austral i an Underwat er Fi |l mFestival i stobeheldinSydney on Novenber
8th and 9th, 1974.

The | ocation for the opening night filmpresentation is the main Concert Hall
of the Sydney Opera House. Films will be presented on a giant screen by the nost
nodern 16mm proj ection equi pnent in the world. Leading Australian underwater film
producers will be in attendance to narrate and/or introduce their latest film The
programe will comrence at 8pmand will last three hours. Ticket price will be in
the vicinity of $5 each and will be available fromthe Opera House ei ght weeks in
advance.

On Saturday Novenber 9th, the afternoon will be reserved for special filns,
slides and | ectures presented by specialists directly associ ated with professional
di vi ng and phot ography. Location is yet to be announced but it will be either the
Union Theatre (seating capacity 624) or the Menzi es Hotel Banquet Room Adni ssion
in the vicinity of $2 per person.

Saturday evening will feature two special lectures, afilmand a di splay of the
| atest in diving and phot ographi ¢ equi pnent. Location is the Menzi es Hotel Banquet
Roomand admi ssionwi ||l be free. Thisw |l be awonderful opportunity to neet experts
and professionals fromall aspects of the diving industry.

The Australian Underwater Film Festival is directed by John H Harding and
enquiries can be nade to PO Box M456, Sydney Mail Exchange, 2012. Tickets will be
avai | abl e fromt he Oper a House fromSept enber 8th. Additional i nfornmationwill appear
in Skindiving in Australia nmagazine and in The Sydney Morning Herald amusenents
section.

| SLE OF PI NES NAUTI CLUB

A group of SPUMS nenbers visitedthelsleof Pines, and had t he nost mi nd boggl i ng
series of dives, run by the very French Nauti C ub. The area is thoroughly
reconmended, both because of the facilities for diving and the excellent French
cui sine. The diving was al so particularly economical, costing approxi mately $50 f or
7 dives, all found. When one considers this includes all equi pnent, and prof essi onal
gui des, it makes our Australian prices seemsone what infl ated. There i s no guarantee
that these priceswill remain as they are now, but inthe opini on of the SPUVS nenbers
who remained there one week, the prices could have been doubled w thout us
conpl aining. Oher aquatic pursuits are well represented, although it is probably
not exciting enough socially for non divers to spend nore than a fewdays there. The
apres-dive was considerably benefited by some group psycho therapy sessions
i nstigated by popul ar demand.
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NAUTI CLUB PRI CE LI ST and possibilities FOR DIVERS ON THE | SLE COF PI NES

The foll owing informationis supplied by the Nauti C ub. The underwater lifeis very
richwithcorridorsoncoral reel. Animals, fish, shells andcoral are very beautiful.
Very few sharks, inproving security for divers. Visibility is over 80 feet on fl at
wat er whi ch occurs during t he hi gh season fromSeptenber to March. Underwater diving
gui des are available. There are 3 of them fully qualified: TONY - ALBERT - LELQ
at arate of 1,000 F CFP an hour

Package Diving - The followi ng prices include: full equipnment, tanks, wet-suits,
flippers masks, tubes, weight-belts and may-west for |leaders if any. Cuide, boat
trip, air, etc. Approximately 2 to 3 hours from the start. Diving tine is
approxi mately 1 hour.

Prices - From 1 person to 5 persons 1,500 F CFP per person
From 5 persons to 8 persons 1,200 F CFP per person
From 8 persons to 10 persons 1,000 F CFP per person
From 8 persons to 10 persons 900 F CFP per person
Over 15 persons 800 F CFP per person

Speci al Request - All divers should bear a recent medical certificate, diploma if
any, and a previous record of diving, plus licences.

Special Diving - If the weather does not pernmt the diving in the sea, an unusua
divinginagrotto, insidetheisland, nay be arranged. Only for experienced divers,
by groups of three persons, all equipnent, lights and security are furnished by
NAUTI CLUB, with a guide. Price for three persons 5,000 F CFP

O her Activities - Besides skin-diving, NAUTI CLUB or gani ses Pl CNI C and Bar becue fi sh
on islands, with spearfishing parties and night fishing in the reef for |obster-
cat chi ng.

Rel ai s de Kanunera - The Relais de Kanunera offers you a conpl ete board (Anerican
Plan) with continental breakfast at the follow ng prices:
1 person 2 persons 3 persons

Bungal ows | uxe 4,000 5, 600 7, 800

Bungal ow St andard 2,750 4, 400 —

Transport fromairport to 200 400 600
Rel ai s and back

I sland tour in car 400

(visit of thegrottos, thevillage andruins of former pl aces of the deported political
convicts).

We point out that the Relais de Kanumera and the NAUTI CLUB are ready to study each
price suggestion for groups of 15 persons (with a gui de free of charge) or all other
ki nds of groups and al so for weekend hol i days.

DI PLOVA OF DI VI NG AND HYPERBARI C MEDI CI NE

Foundati on Di pl onas

The following are recommended as Foundation Diplonmas, based on the follow ng
criteria:

1. 2 Years or nmore full time experience in Diving or Hyperbaric Medicine.

2. Cl assifiedbythe Royal Australian Navy as a specialist inUnderwater or asinilar
classification by an appropriate statutory body.

3. Pronoted the interest of Diving or Hyperbaric medicine in its instructional,

research or clinical aspects.

The foll owi ng Physicians have been proposed, in al phabetical order

DR G BAYLI SS DR C LOWRY
DR C EDMONDS DR R THOVAS
DR R GRAY DR | UNSWORTH
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Foreign Medical Oficer -Mdified requirenents

A smal | nunber of physicians have successfully undergone the full time 3 nonths
Underwat er Medicine Course at the Royal Australian Navy School of Underwater
Medi ci ne, and attended the Prince Henry Hospital Hyperbaric Unit. Because of the
consi der abl e expense entail ed i n conpl eti ng sone of the requirenents for the D pl ona,
and the extensivetravelling - involvedit is thought that some consi deration shoul d
be given to granting the Diploma to these nenbers. |n sone cases there is the added
difficulty of the nenmber having to comunicate in English, in a highly technical
sphere. This also should be taken into considerati on when assessing some of the
candi date’s problens. The fact that we are a South Pacific Society, obliging our
menbers to use the English tongue, nust put themat a di sadvant age; despite that,
sone of the candi dat es have exceeded the qualifications required by their Australian
col l eagues. The first three in this list are in this category.
JI MY HOW YEW CHEN
KEE PENG LEONG
TAI LUNG HO
MADE SUBRATA
HARI JONTO
HARTONO
GENE CHAN

The above physicians are from I ndonesia, Ml aysia and Singapore, and it is
consi dered t hat t he Sout h Paci fi c Underwat er Medi ci ne Soci ety wi |l not | ose by havi ng
such em nent representatives in an area so i nvolved in diving, together with oil and
m neral exploration. WMst of these physicians are still in the Arned Services, who
wi Il be responsible for sponsoring many other of their Doctors to obtain a sinilar
qualification. Inthistherew Il bethe bilateral advant age of sponsori ng know edge
inthe field of D ving Medicine, and the pronotion of SPUNS.

SRR

Di pl oma Candi dates  The fol | owi ng candi dat es for t he Di pl oma have under gone t rai ni ng
at both the School of Underwater Medicine (1 nmonth course) and the Prince Henry
Hospital Hyperbaric Unit (1 week course), with the follow ng results:

DR MJRPHY  (93.5, 91.5)
DR TAl (93, 88)
DR KEE (92.5, 95.5)
DR RI GBY (79.5, 85)
DR SUTHERLAND (91, 84)
DR MADE (60, 79.5)

O these candi dat es Doctors Kee, Tai and Made have conpl eted both their projects
and their extra practical course at the School of Underwater Medicine. Doctors
Sut her | and, Ri gby and Murphy have conpleted their projects, but not the practical
course. The next practical course will commence on the 10th Novenber, 1974.

Di pl ona Present ati ons It is proposed that all the above receive Di pl onmas of Diving
Hyper bari c Medi ci ne, subject tothe conpletionof the specificitens nentioned above,
at the end of 1974, and prior tothe commencenent of t he next D pl oma coursein January,
1975. O her nenbers who have conpl et ed t he mai n School of Underwat er Medi ci ne Cour se,
but who have yet to conplete the Prince Henry Hospital, project and/or practical
course, and who al so nay be eligiblefor the Diplomaif these oni ssions are conpl et ed,
i ncl ude Doctors Bowran, Lucas, Ball, Douglas, Blackwell, Hazel and Roberts.

SCUBA DI VING AND THE EAR NOSE AND THROAT

The fol Il owi ng i nformati on has been suppliedtothe editor of Newsl etter, together
with a copy of this little booklet. It is certainly a delightful book to read, and
i s clear enough for divers to understand the term nol ogy and identify their problem
| can thoroughly recommend it, although | feel alittle envious that Dr Roydhouse’s
results seemuniformy successful, unlike nmy own.

Publ i sher: P. Roydhouse
11 Westbury Crescent,
Rermuera, Auckland 5

Aut hor : Noel Roydhouse
Publ i shed: 31 August 1973
Price: $2.50
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For the first tine ever published, a Scuba Di ver’s handbook on his own aspect
of Sports Medicine. The author’s close association with Sports Medicine, his
practical know edge of underwater swi mm ng, coupled with his experience as an Ear,
Nose and Throat Surgeon nmake this book, as inportant as an itemof equi pment as the
Scuba diver’s face mask.

Wade Doak, Editor of “Dive” magazine wote in Vol. 12 No. 5: “Noel Roydhouse
has just witten an excell ent book, ' Scuba Di ving and t he Ear, Nose and Throat’. 1In
it he has assenbl ed avail abl e ENT knowl edge (illustrated with case histories of NZ
divers) in a formeasily understood by the skin diver so that he appreciated howto
take care of his ear nose and throat functions and how to seek the appropriate
attention should troubles occur. Personally | feel sure that with better know edge
t he skindiver will be abl e to avoi d many of the serious conpl ai nts which in past years
have forced a nunmber of divers to abandon their favourite pastinmes.”

Thi s book is avail abl e frombookshops and nost Underwat er Sports Shops and t he
publisher invites you to wite direct regarding any information you may require.

THE UNI VERSI TY OF HAWAI | SCHOCL OF MEDI Cl NE
announces a Course in Diving Medicine
February 22 - March 1, 1975

Thi s course i s designed to acquai nt physicians with the nedi cal aspects of scuba
di vi ng. Topi cs include the physiology of diving, deconpression sickness, air
enbol i sm barotrauma, oxygentoxicity, nitrogen narcosis, breath-holddiving, marine
hazards, hyperbaric nedici ne, and t he exani nation of divers. Instructionis carried
out through | ectures, denonstrations, and participation. A syllabus is provided as
per manent record. The course is presented in co-operation w th the Undersea Medi cal
Soci ety and the National Association of Underwater Instructors, and is accredited
under the Anerican Medical Association’s continuing nedical education program
Tuition is $200. Approximately 40 students will be accepted.

FACULTY
RI CHARD H STRAUSS, MD ALLAN ERDE, MD
COURSE DI RECTOR Commander, MC, USN
Associ at e Prof essor of physi ol ogy Uni - Chi ef, Submarine and Di vi ng Medi ci ne,
versity of Hawaii School of Medicine Pear| Harbour, Hawaii

and Physician for University Diving
Activities. Fornerly, Diving Medical SUK KI HONG WD, PHD

O ficer and I nstructor, USNaval School Pr of essor of Physi ol ogy University of
of Submarine Medi ci ne Hawai i School of Medicine

CARL EDVMONDS, MD ERI C KI NDWALL, MD
Surgeon Lieutenant Conmmander, Royal Di rector of Hyperbaric Medicine, St.
Australian Navy; Oficer-in-Charge, Luke's Hospital, MI|waukee; Assistant
School of Underwater Medicine Clinical Professor of Environnmental

Medi ci ne, Medi cal Col | ege of W sconsin
GLEN EGSTROM PHD

Pr of essor of Kinesiology and Director, JON PEGG MD

Per f ormance, Physiology Laboratory, Anaest hesi ol ogi st, Queen’'s Hospital,

UCLA; President, National Association Honol ul u; dinical Professor of Physi -

of Under wat er ol ogy, University of Hawaii School of
Medi ci ne

Lahai na, Maui, will bethe primary | ocation, with the final tw days in Honol ulu
for access to nearby hyperbaric facilities. In general, four hours of nedical
lectures will be heldinthe norning, diving will be available in the afternoon, and
optional sem nars will be presented on occasional evenings. It is recomended that
those who are not certified divers attend the concurrent scuba course leading to
certification by the National Association of Underwater Instructors. The scuba
course fee is $70.

Aroomfor two at the Pioneer Innwll be approxi mately $21 per night. Requests
to share a roomwi th anot her course nenber will be honored when possible. Fanilies
are wel cone.

For further information contact Richard H Strauss, MD, University of Hawaili
Conference Center, 2500 Dole Street, Hawaii 96822.
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REPORT ON DI VI NG | NCI DENT LEADI NG TO DEATH CF DI VER | N DECOVPRESSI ON CHAMBER

On Day 1 a bounce dive was carried out to 492 feet by the diver to sling the
t enpor ary gui de base. The di ve was carri ed out successfully and was conpl et ed wi t hout
incident in 13 m nutes.

Duri ng deconpressi on upon reaching 90 feet the diver reported a tightness in
his chest, some shortness of breath and di sconfort while breathing.

The diver was reconpressed to 100 feet where he had conplete relief and felt
completely normal. The chanber atnosphere was at this point changed over to a
Sat uration at nosphere and t he di ver was deconpressed at a saturation deconpression
rate.

The Di vi ng Superintendent at this point inforned M A on shore that a treatnent
procedure was being carried out.

When t he diver reached 85 feet the synptons nmade t hensel ves mani f est agai n and
treatment procedures were instituted.

The di ver was reconpressed to 185 feet and brought out on a treat nent schedul e.

Deconpr essi on was uneventful with the diver feeling fine until Day 2 at 0253
hours, where at 105 feet, the diver had the first recurrence of synptons.

The diver was reconpressed according to the treatnment schedules and then
deconpr essed

The di ver experienced a second recurrence of the synptons at 85 feet during
deconpression and he was once nore reconpressed to 185 feet for therapeutic
deconpressi on at 1433 hours. At this point a special treatnment was instituted at
M A s instructions who had at this point di agnosed the case as a burst | ung problem
and di scounted any kind of bend.

On Day 3 at 1300 hours upon reaching 75 feet during his deconpression the diver
conpl ai ned of restrictionto his breathi ng whereupon he was reconpressed to 125 f eet
what he obtained conplete relief.

It was decided to attenpt deconpression once nore to see if the diver could be
deconpressed all the way or if there would be a further recurrence of synptons.

At 2325 hours while reaching 83 feet in the deconpression the diver again
conpl ai ned of breathing difficulties. Reconpression to 135 feet relieved all
synpt ons.

At this point it was decided by M A that the problemcoul d not be an ordinary
deconpressi on probl emand was reasonably certain that the synptons were the result
of a pneunot hor ax.

A doctor was called and arrangenments were nade to go to the rig in the norning
of Day 4. The doctor was informed of the treatnment to date and of the diagnosis and
was asked to bring the necessary needles with himto vent the pneunothorax.

On Day 4 at 1049 hours M A and the doctor arrived on the rig.

At 1349 hours whil e the di ver was at 80 f eet t he doct or nmade a cursory exani nati on
of the diver without taking his tenperature and di agnosed the diver’s condition as
“full bl own pneunonia and pleurisy of the left lung” and rul ed out the possibility
of a pneunot hor ax.

The doctor was challenged on the fact that the diver obtained relief by
deconpressi on however he stated that this woul d be the case with pneunoni a and t hat
he had previously treated a very simlar case.
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At this point the doctor took over the treatnent and instructed the diver to
be deconpressed at the rate of 3 feet per hour and enphasi zed the fact that the diver
woul d experience severe chest pains during deconpression due to the pneunoni a.

By the afternoon of Day 4 the diver was treated with penicillin injections and
due to severe pain an injection of pain killer was adm nistered by the rig nedic at
2245 hours (on the) evening of Day 4.

The doctor left the rig by Day 4 evening stating that it was a routi ne case and
that he woul d be avail abl e ashore for consultation.

By the norning of Day 5 the diver had been deconpressed to a depth of 60 feet
and hi s condition had steadily deteriorated. M Aat this point requested the opinion
of a second doctor regarding the diver’s treatnent and condition. Attenpts were nmade
by M B to obtain another doctor to go to the rig but he was unsuccessful .

The attendi ng doctor was notified of these attenpts and of the worseni ng of the
di ver’s condition.

During Day 5 the diver received injections of penicillin and pain killer with
little apparent effect.

During the early hours of Day 6 further drugs were adm ni stered and the diver’s
condition was worseni ng. The doctor had been sunmoned who exam ned the patient at
0340 hours while the diver was at 39 feet.

The doctor stated that the diver’s condition had inproved, that the pneunonia
was di sappeari ng and t hat the deconpressionrate was to be i ncreased so that the diver
could be transferred to a hospital as soon as possible.

At 0900 hours the diver’s pul se had stopped and by 0915 he was pronounced dead
by the doctor.

CAUSE CF DEATH

1. Death resulted froma pneunothorax of the left |ung.

2. Cause of the pneunothorax i s unknown, however, it was | earned that unknown to
t he di vi ng supervisor, the diver had a slight chest cough on the day before the
i nci dent and conplained to the rig nedic of sone pain on the left side of his
chest then over the central area.

ACKNOWN.EDGEMENTS

This issue of SPUMS has been sponsored by:

CALM C Pharmaceuticals Pty Ltd
The Wel | cone Foundation Ltd.

Manuf act urers of:
SUDAFED Tabl et s
ACT| FED Tabl et s

NEOSPORI N and Cl CATRI N Topi cal Products
AEROCORTI N

AERCSPCORI N
LI GNOSPORIN &ti ¢ Products

...... PADI PRI NT 193 CLOVELLY ROAD, RANDW CK. Tel ephone 6659592 ......
23



