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Edi tori al

W start the New Year with an abundance of interesting papers. Many of these pack
a hidden nmessage if the reader gives consideration to the largely unstated
phi | osophi cal approach to diving risks that gui des the thoughts of the individual
witers. Readers will naturally evaluate the witten words through the filter of
their own private, and probably unrecogni sed, prejudices but the Editor does not
intend to let this consideration inhibit himfromcertai n observati ons concerning

sonme of the inportant basic issues illumnated in the foll owi ng pages. There is a
polite but very real difference in the assessnent of Fitness to Dive, ranging from
those with criteria considerably stricter than the SAA Standards to those willing

to place their (financial) heads on the bl ock by undertaking to train “exceptional”
students to dive. Thereis the question astowhether acentral collection of personal
i nformati on concerning divers should be initiated, and if so there will be the
guestion as to who pays for and who controls the information. This matter is a
veritabl e Pandora’s Box with unpredictable spin-offs for all concerned in diving.
It could well reveal inconvenient facts concerning all facets of present practices,
not | east the | ack of any adequate data on norbidity. Ignorance is neither always
recogni sed nor always inconvenient! Even the question of who an injured offshore
di ver can sue for conpensation is apparently a Legal jungle that may cost the diver
dearly. But first we have a question relating to diving safety that was raised at
the Truk meeting. And |like the dog in the night, to which Sherl ock Hol mes once drew
the attention of Dr Watson, there is too nuch silence.

Qur correspondents have differing views on the Cctopus Rig as a necessary pi ece of
equi pnment, as is only natural. |t now appears that the decision taken at Truk was
a nore noderate one than was initially notifiedto nenbers and was i ntended to apply
only to diving Instructors and their pupils rather than to SPUMS nenbers. Leaving
asi de t he possi bl e assunption t hat SPUMS nmenbers are all expert divers, and omtting
comment on the serious discrepancy between the actual Resolution and the Oficial
Record, the failure to provide case docunentation prevents any useful di scussion of
t he rel evance of the proposed renedy to the incidents that occurred at Truk. As the
NAU survey nowin progress relates to the use of the Cctopus rig rather than to the
occasions for its beingusedit is hopedthat SPUVMS menbers wi | | docunent their diving
experi ences and comment on safety factors they consi der nost appropriate. Let your
New Year Resolution, to notify an incident, be acted upon today!

It iswith special pleasure that we print a patient’s view of his “bends” incident.
For far too |l ong the victi mhas been a Case, usually assuned to be both carel ess and
ignorant if acivilian, with neatly presenting signs and synptons but no feelings.
Dr Frankel has noted (Paraplegia 1977; 14: 306-311) an apparent difference between
the response of the Professional as contrasted with Amateur or sem -professional
di ver s who reach hi mat St oke Mandevi |l | e Hospital wit hresidual Spi nal Bends probl ens.
The smal |l nunber of cases known to himmay itself be a matter worthy of comment as
it may i ndi cate a pool of diver norbidity follow ngtreatnment of Spi nal Bends i s being
overl ooked: it is unlikely that treatment of such a condition has total success in
all save a m nute percent of cases. The word “cure” is an el astic termon occasion,
as can be deduced frommany nmedi cal papers, and suphoric personalities as postul ated
t o be common i n non-professional victinsewill nisleadtheir nmedical advi sors. Anot her
argument for followp of patients?

Dr Elliott’s thoughtful and authoritative opinion concerning Fitness To Dive after



suffering a Spinal Bend is nost wel cone. It is based on his many years of experience
plus .... private discussions with many of the international experts in diving
nmedi ci ne. He has elected to decide fitness on an individual case basis rather than
to take refuge in a play-it-safe-by-the-books. A necessary condition of such an
approach is the ongoing nonitoring of such divers to confirm or otherw se, the
correctness of the decision. While he might well applaud .... Arnst’s sonmewhat
simlar approach to a “fitness” decisionit is |less certain that he would entirely
like to “pass” the post-trauna parapl egi cs that Fl enm ng and Mel amad t aught ( SPUMS
Journal, Jan-Mar 1977) even though no cases of further spinal damage have been known
to occur in such divers. The exceptionally friendly and understanding |nsurance
Conpany seens to be an essential factor before nmere conmon nedicos certify fitness
out si de t he SAA of t ext book gui del i nes. Conventional Standards are, however, heavily
i nfl uenced by Naval requirements that their divers be ready for instant action in
adverse sea conditions, added to which is their experience of treating the serious
nm sadvent ures of non-naval divers. Perhaps if graded certification of divers could
be i ntroduced there coul d be graded fitness standards al so. To accede to the views
presented by Dr Beaunont, with a necessary and | ogical addition of psychol ogica

assessnent, is to demand perfection. Should he be proved ri ght we woul d one day read
in the memoirs of a fambus man “It was ny failure to pass the diving nmedical tests
that led to my entering the Astronaut teant.

Safety starts with an assessnment of the ri sks and a deci sion as to the nost practi cal
net hod for reducing or avoiding the hazards, with as wi de a nargin as possible for
unf or seen conti ngenci es. Bases on the avail abl e and adm ttedl y m ni mal i nformati on,
the new US Navy “Fly away m xed gas systeni is a risky procedure. Presumably some
Master Diver is at present planning howto treat his working diver for hypotherm a
or deconpression sickness after, or during, a 300 foot work dive on HEOX i n open sea
conditions with only an open bell as a reconpression node. He may be 5,000 mles
fromhis base facilities. Wth know edge that the North Sea Ri gs are only now faci ng
t he probl ens of evacuati on-under-pressure we can only hope that there i s a hi gh power
| ucky rabbit foot inthe kit ... or alot nore to the systemthan has been reveal ed.
Anyone who di sbelieves in Miurphy’s Law should read up the story of Sealab Il1l. One
day it may be required that before significant changes in diving equipnent of
schedul es are permitted an Environnental |npact Statenent be prepared. This would
recogni se the DI VER as the environnent.

Ri sk appreciation depends on an adequate supply of accurate infornmation. Such
i nformati on regarding professional divers in the Australian area is unlikely to
becone available in the i mediate future, judging fromthe recent Arbitrati on Court
heari ngs bef ore Comm ssi oner Mansini. Thereis world w de awareness of this problem
the nearest to a partial solution being the UK Deconpression Sickness Panel work on
bone surveys of persons who work under hyperbaric conditions. In the early stages
of recent diving progress the Naval Diving groups played an i nportant part. Though
never noted to be bl abbermouths, they allowed publication of nuch information

i ncluding case reports. The practice of the present |eaders in diving progress has
been rat her nore secretive, probably a result of good commerci al consi derati ons and
a caution born fromexperience of |egal action for danages by enpl oyees. Know edge
therefore diffuses slowy concerning nodi fications inthe basis for cal cul ati ng Di ve
Tabl es and the norbidity that is occurring. It is hoped that it is not idle talk
to hope for the inproved discussion of experiences and new approaches to diving
problems. Utimately all stand to benefit fromgreater safety.



Despite a seenming concentration on the | ess prosaic aspects of diving nmedicine we
must never | oose sight of the fact that every diver, however shall ow his descent,
encounters the zone of nost rapid pressure change. To nbst comon nortal s this neans
“Will my ears clear easily?” It is useful to read Dr Roydhouse’'s paper to remnind
us of the nmechani smof t he Eust achi an Tube, t hat portion of our bodi es t hat nost di vers
woul d vote in favour of redesigning, and other Ear problens.

Al'l contributors are thanked for maki ngtheir work avail abl e, as al so Barol ogi a (Sout h
Africa), NAU (USA), and the New Zeal and Journal of Sport Medicine for permtting
reprinting of articles fromtheir pages. But one further ingredient is required for
the success of our Society and that is your interest and involvenent. Safe and
Interesting Diving to you all!

* * *x % * % % * *x % * *x * * %

CORRESPONDENCE:

The Secretary has recei ved a nunber of | etters concerningthe proposal that “Cctopus”
ri gs be made conpul sory during SPUVS controlled diving. The followi ng are printed
to initiate discussion of this inportant matter.

Dear Sir,

Regar di ng t he conment i n your report about the use of octopus rigs: | amnot in favour
of these. | agree that while the use of tank contents gauges shoul d prevent i nci dence
of runni ng out of air under water, their useinconjunctionwthadJ val ve makes runni ng
out of air very unlikely. As you are probably aware, we, in | ess tenperate clines,

have an additional problem Mich of the water in which we dive is cold, being bel ow
five degrees centigrade. There is every reason to believe that tw second stage
regul ators operating froma single first stage nay produce a sufficiently | arge drop
in tenperature to cause freezing of the first stage and a nassive free flow which
may then lead to freezinginthe second stage. While |l recogni ze t hat you are unli kel y
to encounter this problemon aregul ar basis, it is of sufficient inportanceto divers
in colder waters that we feel that training in alternate nethods nust be used.

Wiile |l fully accept that the use of an octopus rig may be practical in warmwater,
I do not think that el enentary training should require its use nor do | feel that
its use shoul d ever be nandatory.

Yours sincerely
Angus Minn

PS Asarealistic, if somewhat nore expensi ve, alternative, | prefer a “pony bottle”
set upwithits own regul ator. Al though | have never had a first fail except to “fail
safe” the use of a pony rig covers that contingency as well. AM

* * *x % * *x % * *x % * *x * * %

EDI TOR NAU (USA) are at present conducting a survey of their nmenbers to find out
how t he di vi ng public has set upits technique for the use of the octopus or secondary
2nd stage regulator. Inthe coveringletter tothis survey, the foll ow ng statenent
i s made which deserves consideration:



“The octopus has “silently” devel oped as an inportant alternative in any
out-of-air emergency. However, to date, there are no standards by any of
the instructional organisations for how the octopus is to be nost
ef fectively worn and used i n open water. Coupledw ththisis the fact that
each regul at or has a sonewhat different first stage configurationresulting
i n nunmer ous choi ces of howthe secondary second stage i s worn. Another area
of particular interest is howthe octopus is affixedto your person for easy
access. Feel free to comment as to the efficiency of your particular
t echni que.”

A few of these forns have been distributed anong FAU Instructors in NSW There is
said to be an increasing use of the Cctopus Rig among diving instructors in a bid
to further increase safety of trainees.

* *x * *x * % *x % *x * *x * * *x *

Dear John,

Many t hanks for forwardi ng recently the copy of “The Secretary’s Report”, regarding
t he recent Annual General Meeting of SPUVG in Mel bourne and concerning the |ater
scientific neeting in Truk, and | al so enjoyed reading Bill Rehfisch's report on the
Truk scientific progranmne.

The Truk conference of course passed a resol ution requesti ng the SPUVG conmi tt ee nake
possession of an octopus rig mandatory for the next scientific conference, and as
| guess | feel this is a reasonabl e requirenent, and at your request in your report,
| shall briefly give ny view

The use of the octopus rig | felt was dealt with extremely well by the Anerican “Skin
Di ver” magazi ne of Decenber 1976, and then again in the magazine’'s Editorial of My
1977. | have nysel f owned an octopus rig for sone tinme, and amfirmy convi nced t hat
it offers a nuch safer and nore dependabl e route to the surface, in any energency
out of air situation, and certainly the extra cost involved is not very significant
| feel.

As you are aware, there is still presumably international controversy as to its
confi guration and position, etc, althoughthe articleinthe “Skin Diver” of Decenber
1976 cane out in favour of having the second regul ator attached to the chest, for
easy access, and to give the air donor nore control of his buddy, etc.

As a result of ny admittedly linited experiences with essentially planned buddy
breat hing froman octopus rig, certainly nakes ne feel that the second regul ator
shoul d be in a pre-deternm ned position, as under water the gear certainly | ooks |ike
an octopus, with regul ators and pressure gauges floating everywhere!

Nurrer ous peopl e in the various skin diving nmagazi nes have conment ed t hat attachnent
of the second regul ator to the scuba tank i s not ideal, because a victim s approach
may be sudden, with a resulting tug on the tank, and t he unknowi ng donor may t hrough
novenent tear out the regul ator fromthe victinms nouth.

I t hought one slightly novel approach to this probl emgi ven by one of the Truk Lagoon
dive | eaders, Annette, was to fix the spare regul ator on t he back of her scuba tank,
hel d there by four of five rubber bands, which either broke or rapidly slid up the
tank as a potential victimgrabbed for the regul ator.



No doubt, if divers and we in particul ar at SPUM5, start using the octopus rig, we

will | feel definitely have to decide on the best position for the spare regul ator,

particul arly for the enmergency situation, and | sinply put forward Annette’s sinple
suggestion for consideration and conment.

Wth kind regards

Yours sincerely,

John D. MKee.

Extract froma letter from Dr Barnes:

I woul d I'i ke to conment on t he phrase “The Conference passed a resol uti on requesti ng
the conmittee to nmake possessi on of an octopus ri g mandatory for the next Scientific
Conference”. My nmenory of the resol ution was al ong thelines of “t he Conference passed
a resolution requesting the Conmmittee to consider reconmmending to all diving
instructors that students be taught the use of the octopus rig, and that instructors
shoul d use them” It is hoped that octopus rigs will not be mandatory for the next
Scientific neeting as | wish to continue diving with SPUVS.

( Dr John Knight replies: Dr Barnes is quite correct in his recollection of the
di scussion and the circul ated report was in error in this matter.)

* * * % * *x % * *x % * *x * * *x

"1 Mot QUIE WHAC 1 MM ABNOT AR OCTopYS RiG, "



COMMVENT ON DR BRAND S REPORT - SPUMS JOURNAL, JULY 1977

Dr John Archdeacon (Cairns) offers the fol |l owi ng corment on Dr Victor Brand' s report:

On consi dering the awful experience which you bravely laidbareinJuly s Newsletter,
| feel that | can supply a probable sol ution

| believe that the first stage valve of your borrowed regul ator jamred or becane
bl ocked with particulate matter as you tried to inhale. Your inspiratory efforts
woul d have reduced the pressure in the connecting hose to anbient (or |ower!) and
t he second stage val ve woul d have been opened. There would al nost certainly have
been a small amount of saliva or seawater in your mouth or nout hpiece.

As t he anbi ent pressure decreased during your free ascent from3 ATA at 60 feet to
1.6 ATAat 20 feet, the correspondi ng novenent of the first stage di aphragmrelieved
the bl ockage - allowing the full blast of air at over 100 I bs/in2 into the open and
unsuspecting second stage val ve and oropharynx -blowi ng some irritant seawater or
saliva onto the vocal cords and bl asting the regul ator out of your nouth before the
second stage valve had tine to react.

A noderate degree of |aryngospasm would account for the synptons of respiratory
difficulty you descri bed, especial | y when conpounded by the ef fort of supportingthe
wei ght of scuba and phot ographi ¢ equi prent whi |l st havi ng the thorax i nmersed. Once
on shore, with the wei ght and pressure on the chest relieved, a good cough cl eared
the larynx and cured the distress.

Pr oof of this hypothesis woul d depend on two factors whi ch ni ght have been not ed when
t he equi pnent was checked after the i ncident, nanely the presence of air inthe tank
and the state of the first stage val ve when it was di smantl ed; unfortunately neither
was mentioned in your account. That there was air is alnpst certain- it is unlikely
that an experienced diver, even one being internittently swanped and el ectrocuted,
woul d fail to notice the tightening of his set which woul d occur for several breaths
(at a depth of 60 feet) before the tank becane fully enpty; and sonethi ng nust have
expl oded the regul ator out of your nouth.

The I essons we could learn fromyour experience would be

a) borrow ... equipnent only fromyour nore cautious friends, who are likely to
keep it regularly serviced and are usually reluctant to | end; and

b) al ways have all equi pnent fully checked after any untoward inci dent - because
if thisvalveisat fault and jans againin circunstances where buddy breat hi ng/
free ascent is not possible, an avoidable fatality may well occur

I cannot resist adding that this is another practical situation in which the nuch
vaunt ed Oct opus ri g woul d not have hel ped - both second stage val ves on your own set
bei ng equal |y affected by the first stage failure, and your buddy’s being, as is too
often the case with all of us, “close by but outside his reach and not | ooking at
hi nt .

The case coul d per haps be cl assi fi ed as Psychot rauma secondary to Equi prent Fail ure.

* * *k % * % % * *x % * *x * * *x



COVPO | N THE DEEP BLUE SEA

The search for offshore oil is threatened with severe di sruption because of | egal
advice that workers injured on rigs outside State boundaries are not entitled to
conpensati on.

The | egal advice, fromthe West Australian Crown Law O fice, follows serious injury
to an oil rig worker 64 kmoff the WA coast on Barrow I sl and.

The St at e Gover nment | nsurance O fice has rej ected t he cl ai mf or conpensati on, sayi ng
the accident occurred outside the State boundaries and is therefore outside the
jurisdiction of the Wrkers’ Conpensation Act.

But the decision has brought an angry reaction from Australian Wrkers Union
i ndustrial officer M Joe | sherwood. He warned that all rigs around Australia could
be stopped.

“I'f this is not sorted out in the next fewdays we are going to pull all these rigs
out. The whole industry could be halted,” he said.

M | sherwood sai d conpani es had been payi ng workers’ conpensation prem uns for up
to 11 years and insurance conpanies had not hesitated to pay out in the past.

“Qur reaction to this is one of horror,” he said.

G | conpani es enpl oy about 240 men on rigs off Australia’s coast. By early next year
the workforce is expected to reach 500.

M Isherwood is seeking urgent talks with the WA M nister for Labor and | ndustry,
M Grayden, and four conpanies involved in drilling.

In Perth, the case of the injured Barrow Island worker went before the Wrkers
Conpensation Board yesterday. But it was adjourned at the request of the injured
man’'s | awyers.

The Australian, 14 Decenber 1977

* * *x % * % % * *x % * *x * * %

VETS GO FI SHY

Training of specialists in aquatic vetinary nedicine will be launched in a co-

operative programof five universities and research | aboratories inthree states in
the USA. Hel ped by a grant of $59, 800 fromthe O fice of Sea Grant and $45, 000 mat chi ng
contributions fromthe participants, Project Aquavet will be adm nstered by the New
York Sea Grant Institute of the State University. Both schools will work closely
with three research facilities at Wods Hol e, Massachussets: the Marine Biol ogi cal

Labor at ory, Wods Hol e Cceanographic I nstitution and the Northeast Fisheries Centre
of NOAA's National Marine Fisheries Service. The purpose of Project Aquavet is to
devel op graduat e | evel courses and provi de a uni que resear ch experience inthe marine
and aquatic fields for vetinary students, |leading themto a speciality in aquatic
nmedi ci ne.

Sea Technol ogy, May 1977



OCEANS 77 - MELBOURNE, 11-12 June

The experiment of holding the SPUMS AGMin conjunction with this deservedly fanous
annual diving Congress appears to have been appreci ated by the nunerous divers who
attended. Unfortunately fewof our nenmbers who were not invol ved in the programseem
tohavefelt anyirresistibleurgetosupport thefunctionor toattendthe AGM Though
the 1 oss was theirs, their absence was regretted. The first norni ng was devoted to
Di vi ng Medi ci ne, the renmai nder of the weekend being taken up with talks and filns
relating to many di ffering aspects of the Sea and the Iife therein. The follow ng
sonewhat brief reports on what occurred cannot retail the full inpact made by the
presentations. Inlinewththe usual practice, nosunmaries of papers are avail abl e,
a matter of regret to this Editor at |east.

Those taking part included Dr Janene Mannerheim who spoke on the probl emof PAN C
in diving. She advised that one shoul d | ook at one’s buddy for signs of anxiety,
of ten mani f est by undue checki ng of cont ents gauge or watch, by ajerky finningaction,
hyperventil ation, or the facial expression. She remarked that nost people found it
difficult tolet goof noney, a spouse or a wei ght belt. Certainlytheytendtoretain
wei ght belts unto death. Dr John Kni ght showed pictures of the SETT and convi nced
vi ewers of therapidity of Steinke hooded ascents, obviously the start of the attenpts
to put man into space. Bob Cunberl and al so spoke on the recognition of anxiety in
di vers even before they entered t he wat er by wat chi ng t he manner in which they kitted
up. On the thene of “keeping one’'s cool” he instanced the occasi on on which he
denonstrated water entry toagroup of his pupils, realisingtoolatethat hisflippers
were not on his feet. He nanaged to denponstrate donning fins in the water without
t he onl ookers being aware of the unplanned nature of the |lesson! O her speakers
i ncl uded Drs I an Unswort h, Doug Wal ker, Chris Lowy and Ray Leitch. It is hoped that
the safety advice offered is of value to the audience in their diving.

The real star of the neeting was Dr Joe Maclnnis, an excellent speaker, who has
succeeded in getting his governnent to support his streaking round the North Pol e
and other nore Scientific exploits. He had done “the inpossible dive”, a dip under
the North Poleitself, and beentrusted with the Prince of Wal es (an excel | ent di ver)
under the Artic ice. He showed a nunber of his filnms and the audience will |ong
renmenber his plea that we take active thought concerning the danger of introducing
change into the fragil e ecosystemof arctic areas. The risk of oil spills under the
i ce was shown i n convi nci ng manner, thoughit is to be doubted whet her the “necessity
of political and economicrealities” will heedhisvoice. Therew || al ways be Experts
to show that oil spills never occur with Mddern Technol ogy ....

The Project Jonah segnent of the neeting was highly informative, though here again
cyni cs ni ght expect Governnment actiontoawait the natural cessation of whalingrather
t han be swayed by t he enoti onal opponents of the killing of these marvel | ous nammal s.
Nobody who listened to the recorded voi ces of whales singing in the sea, played to
a darkened hall, can ever again think of themas fishes fit for slaughter. Well,
not for a fewdays at least. It was said that each year the whal es have a different
song, a “top of the Pops” of one ten minute or so of hoots and whistles. As this
may be repeated for a conti nuous period of 10 hours by a singl e whal e one nay adnire
their persistence but doubt their catholicity of choice.

Prof essor Heatwol e, who descends fromhis nmountain lair to join sea snakes on the
Barrier Reef so frequently that he is nowa world authority on their habits, gave
atalkonthe ability they have to spend hal f an hour at the surface wi t hout breat hi ng.
They are able to dive to 300 feet for 2 hours without fear of deconpression sickness,
for the cunning critters not only have | ungs but utilise transcutaneous gas exchange.

10



He has very kindly prepared an article on their ways of avoi di ng having any Diving
Medi cine and it appeared in July-Dec 1977 issue of the SPUMS Journal. He included
one piece of cheering news: there is no need to i mediately panic or do anything
drastic after being bitten by one of these snakes. You can wait until your eyelids
start to droop or you pass red urine (don't worry, it only nmeans that muscl e pi gnent
has been set free), before having therapy. After all, it may have had no poison | eft
toinject into you and the synptons are .... interesting!

New Zeal and provi ded a nunber of speakers. Dr Tony Auling indicated the interest
added to a dive when one observes the fishes as individuals. They obviously have
the ability tolearnto recogni se predators and to |l earn their honme territory. They
recogni se the col our codes of their fellows, have their different characters (sone
cleaner fish being willing to service only particular species, and sonme refuse to
do this job at all, and in general live a quiet |life except for predators |ike the
John Dory. This chap is on the go the whole tinme, quite unable to understand his
| ack of popularity with the other fishes. This fish even swins onits side to nake
it appear to be going that-a-way, when it is really coming this-a-way. Another New
Zeal ander was Kerry Tarlton, described as a nountai neer who changed. He gave an
account of the difficulties encountered in recovering sone treasure. The audi ence
gave rapt attention in the hope of getting sone hints!

The US of A was represented by Al G ddi ngs tal ki ng about nmaki ng “The Deep” and ot her
matters, Dr Sylvia Earle about whal es and uni sex Hydrol ab, and ot her experts from
t he phot ographic side. No-one could equal for sheer good natured entertainment,
however, Bob Reeves. He has been one of Australia’s Men of the Antarctic, graduating
t o phot ographi ¢ and t o di vi ng expert status by determ nation. Diving and photography
are still sufficiently young to have this portal of entry to the ranks of the
illustrious.

Naturally the talk by Dr Carl Ednonds was both entertaining and i nformative on the
i n-wat er Oxygen treatnent of deconpression sickness infar away places. Australia's
conpl enent of Deconpression Chanbers i s such that a good few places are “far away’,
so his addition to the therapeutic armanentari umof divers is greatly appreciated.

As it is expected that Cousteau will be attending the Cceans ' 78, it i s probabl e that
SPUMS nenbers will attend in greater nunbers this year, which will be wel cone as the
speakers liketo feel that their coll eagues support them And as al ast thought after
seeing one of the films, if SPUMS ever wants a really original conference | ocation

pl ease don’t forget that Hawaii offers di ving unsurpassed anywhere el seinthe world,
for only the nost sel ect fewhave di ved on an acti ve underwater | avaflowand it sounds
even nore thrilling than waiting for the snake venomto act!

* *x * *x * *x *x % *x * *x * * *x *

IN THE FOOTSTEPS OF A FI NE TRADI Tl ON

A 33-year old former clerk in the I ndi an Gover nment began wal ki ng around in circles
yesterday (28 Decenber 1977) and intends to continue for three days.

By then, he believes, he will have done his bit for international friendship. He
is walking on a 8 netre track of carpets |laid out under a shed at a Si kh Associ ati on
compound in Singapore. Despite profuse invitations to join him Singaporeans have
resisted his offer. Some observers think that M Singh’s Cvil Service background

conti nued on page 24
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Report of t he SPUMS Meeting hel d at Flinders Medi cal Centre at 2 pmon Sat ur day Oct ober
15th 1977

The Chairman was Dr Tony Swain and in all 12 nenbers were present.

The first presentati onwas by Dr Tony Trewart ha who spoke on t he probl ens of starting,

and running, a diving nedical centre. Sports divers and professional divers have
different requirenments inthat the professional has to pass an annual nedi cal to keep
his job. The routine work i s nostly exani nations for fitness and this has i ncreased
with the recent insistence of FAU instructors on a nedical certificate before the
| earner qualifies for his Ccard. The provision of an energency service for divers
is need whi ch was covered by having a tel ephone answering nachi ne on the centre’s
nunber and taking calls from that at intervals. Bot h groups need educati onal

facilities so that they may | earn of the nedical hazards and linmtations. Afilm
library has been started for this purpose. C ubs and di ve shops need advi ce on basic
resuscitation and equi pnent.

One maj or problemwas notifying the diving public of the centre’s existence. The
di ve shops, governnent departments and abal one di vers were contacted. As yet abal one
divers are very rel uctant to appear for nedicals, although they cone to Adel ai de f or
their nedicals. They are thought to have an “easy” doctor sonewhere.

The Di vi ng Medi cal Centre consists of a suite of consulting roons at afairly central

site with good parking facilities. There are two consulting rooms, a waiting room
wi th vi deot ape di spl ay, and ECG room and an audi onet er room whi ch al so houses the
vital ograph. The tel ephone answerer and t he partners’ anaesthetic practice provi des
a 24 hour cover. The costs of the centre are in part offset by |easing the front

hal f of the building as a shop to outside interests. The library should contain the
following journals: Australian Journal of Sports Medicine, Aviation Space and
Envi ronment al Medi cine, Triton, Skindiver, Undersea Bi omedi cal Research, Underwater
Physi ol ogy Abstracts and Underwater Technical Abstracts, both from the Undersea
Medi cal Society. Also various Diving instructional films fromboth the Royal Navy
and the US Navy.

Sone probl ens with paynents were originally encountered but these have been over cone
by a cash-at-the-tine system There are three doctors involved and they hold one
session a week, from4-8 pmon Fridays. There were problens assessing the demand
for the service, providing cover for holidays, seeing patients on energencies, back
up with specialist advice, and with raising the standard of the diving doctors’ own
know edge. The RAN courses were of a high standard and very useful..

The second presentations was by Dr Bruce Art hur of Murray Bri dge where t he new bri dge
pi ers wer e sunk by cai ssons. He di scussed t hree cases of deconpressi on si ckness whi ch
he had had to supervise. Two responded quickly to treatnment but the third needed
three consecutive treatnents, one for the original presentation and for two
recurrences. This man was where he worked for 4 hours at 34 psi (3.3 ATAor 76 fsw).
Hethenretiredfromconpressedair work. The cai ssons hadto be sunk throughagranite
filled subsoil tothe granite base bel ow. This was sonme ninety feet fromthe surface.
The wat ertabl e was | owered by punping froma nearby well so reducing the anount of
conpressed air work needed. The piers at each end of the bridge were conpl eted and
now work i s going on on the piers inthe water. The resident engineer is at present
| aid off diving because he has ruptured both eardruns.

Dr John Kni ght then showed a fil mon deconpression sickness nade by the Royal Navy
and after the film spoke on the patho-physiol ogy of deconpression sickness. The
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t her rodynami ¢ theory of Hills was conpared and contrasted with the supersaturation
t heory used by nost deconpressiontables. It seens|ikelythat some bubbl es are forned
after any dive and the problemis how many bubbl es that have forned in the first,
| ong, ascent. The part played by venous bubbl es in produci ng spi nal deconpression
si ckness was covered as was isobaric counter diffusion bubbles. The difference
bet ween the uptake and output of an inert gas was enphasi sed.

Dr Dean Beaunont di scussed the newdraft (DR77107) of the revised CZ18-1972 fromthe
ENT surgeon’ s poi nt of view. He consi dered that sinus X-rays shoul d be al nost routine
as nmuch sinus disease is undetectable clinically. Vestibular dysfunction may be
nm ssed as the synptonms nay not be noticed by the patient or doctor. He considered
that electro-nystagnmograns (ENG wth caloric tests should be done on all

prof essionals. There are 17 ENT conditions nmentioned in the draft. He disagreed
with some of the reconmendations. He recommended that the diver who needs a
st apedect ony shoul d be provided with a fi brous seal to the mninal footplate renoval

and an exact length prosthesis. Unless these precautions are taken he considers
st apedect omy a contrai ndicationto diving as sone cases of rupture of the oval wi ndow
i n stapedectoni sed patients have been reported with the inflation associated with
anaesthetics, and with sneezing and with autoinflation. Similarly a nalleolar-

vesti bul opl exy is a bar to further diving. Incus repositioning nmay not bar further

diving as the worst that can happen is the dislocation of the artificial joint and
therecurrence of the hearingloss. Wthanopenmastoidcavitywi ththesem -circul ar

canal s exposed, the stinulation fromcold water and the |ikelihood of infection make
further diving unw se.

Si nus surgery is often followed by | ocul ati on whi ch wouldinterfere w th safe diving.
For the frontal sinus the only procedure which would allow diving after surgery is
osteoplastic obliteration. People with repaired cleft pal ates al nbst al ways have
Eust achi an tube dysfunction. Eustachian tube function is nore inportant follow ng
a tynpanopl asty than the nethod of repair of the drum which is often stronger than
the original. He did not consider that a deviated nasal septum should disqualify
one from diving, provided Eustachian tube function was nornal. Deafness is a
difficult field especially with the enployer’s liability for conpensation. He
consi dered that the suggested |l evel of 15 db at all frequencies was an unrealistic
standard of perfection. He enphasi zed that the standard applied only to professional
di vers whose livelihoods were at stake.

The nmeeting closed at 5 pmand was then resuned at Dr Swain’s hone at 7.30 pm The
Soci ety owes a debt of gratitude to Dr Tony Swai n and his wi fe Hel en for organi sing
such a good neeting.

* * *k % * % % * *x * * *x * * *

A Note from The Editor

The next i ssue of SPUVMS wi Il contain a special article by Professor Brian Hills: The
Fundanent al Approach to the Prevention of Deconpression Sickness.

There will also be articles by several authors giving their view on the place of
Practi se of Energency Ascent in the training of amatuer divers.

* * *k % * *x % * *x * * *x * * %
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I DLE TALK - “If it wasn’'t enthusiastic amateurs...”

In an apparently idle aside during the discussion on the last day of the Diving
Medi ci ne nmeeti ng at DOANUNDER 77 one of the Professional diving nedicine specialists
present voiced his “fear” | est “amateurs with their need for power, their Ego trips
and | ess informed views, will take over in Diving Medi ci ne”. Leaving asi de the faint
possibility that in this somewhat inperfect world the occasi onal professional may
be less than totally objective and open nminded at all tinmes, the proposition
concerni ng t he pl ace and val ue of “the Amateur” is wort hy of greater study. One nust
renmenber that a sufficiently successful amateur is granted professional status in
nmost Arts and Sci ences!

The hi st ory of human progress has shownthe difficulty newi deas have al ways nmet before
becom ng t he newshi bbol et h of the | earned. Medicine has alongtraditionof recourse
to Authority when confronted with some challenge to its teaching, though show ng an
al arm ng tendency to enbrace sone i deas i n an al nost hysterical manner. The “Stress
and Steroids” era and the unquestioning faith that Antibiotics will Cure Al Ills
are now as passe as belief in the flat earth theory or that Scientists are filled
wi th an unenotional and unworldly search for Truth. For it is those who are not
satisfied with the accepted dogmas who provoke change and nake di scoveries known:
t he “professional s” have reputations to protect, private ki ngdons to guard agai nst
interlopers. So what sort of story do we find in the matter of Man's adventuring
underwater, what is the “track record” of the diving “Establishment” to date?

I n the begi nning only the sl ave or fishernman cl asses dived, and deat hs were accept ed
as natural to such people in such occupations. It was really only the need to renove
the “Royal George” wreck that made respectabl e people accept that there was any
probl em other than that of getting drowned. So “they” called in Professor Hal dane
and The Tabl es were handed down. Thenceforth it was to be understood that anyone
suffering Bends had failed to stick to the rules and it was his own fault. It is
only now bei ng accepted that some divers are susceptible to deconpression sickness
at depths and tines conpletely safe to the vast najority of others. For far too | ong
such tal es were | aughed out of countenance by The Experts. It was noticed, however,
t hat as di ves becane deeper the t abl es becane | ess successful. Rather thanre-exam ne
t he basi c t heory The Experts added a hal f-ti me here and there. Recentlythe complexity
of Deconpression Sickness has been accepted: the facts for this change of attitude
have been around for many years And it is the outsiders |ike Kell er who showed t hat
there were other ways of tackling diving problens. There is even a powerful nove
af oot nowto turn theory upsi de down and have t he deeper portion of the ascent sl ow,
wi ththe faster phase as the surface i s neared. And everyone knows howit was “proved”
by t he physi ol ogi sts of thedivinginevitably result inafatal crushing of the chest.
The exploits of native divers, being contrary to the possible, were totally
di sregarded until the deed was seen by too many peopl e of standing to be any | onger
deni ed. The present record, held by Jacques Nayol, is 100 neters. This man only
started to dive deeply at the age of 40 year. He now dives so deep that the “safety
di vers” are using their apparatus deeper than its safe linmt. By present Medical
Fi tness Standards it i s doubtful whet her he woul d be al | owed t o t ake up di vi ng wi t hout
afriendlylectureonthe health hazards he faced: and Dr Ni c Fl emmi ng woul d certainly
never be |l et | oose anongst his sunken cities had he been one to take advi ce readily.

It seens possible that the taking-up of the SCUBA and the wet-suit by the non-naval
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di vers of Europe and the USA after WA greatly advanced the interest in diving,

hitherto the exclusive reserve of burly hard-hat divers and the “frog nen”. This
expedi ted t he expl orati on of the undersea world and | ed to greater awareness of the
need for safety, a prerequisite for the evolution of Diving Medicine itself. It was

the BS-AC, an amateur body, that first started to require effective health checks
of divers outside the armed forces. And because they are nobody’s enpl oyees, the
amateur diver will nore readily conplain of bad apparatus, cold, etc if anyone is
willing to listen with an open m nd

Per haps we all need to accept that for sheer pl easure and adventure one nay find the
Anmat eur can of fer nuch, but for steady dependabl e perfornance to a progranmned routine
t he Professional will always be required. One can safely say that throughout history
t here have al ways been prof essi onal s not pl eased at the conpetition of enthusiastic
amat eur s.

* *x * *x * % *x % *x * *x * * *x *

A “RED’ MONSTER ?

Sovi et Cceanogr aphi ¢ Soci ety menmber A Pechersky told a reporter of the Konsonol skaya
Prava that he and his son saw a gi ant snake-li ke creature in Lak Kok-Kol in southern
Kazakhstan. Water fow fled the water in alarmas the nonster reached the surface
and pl oughed through the water. Several sightings of a huge creature have been
reported in the lake. Scottish scientific circles have refused to comment on the
possibility that “Nessie” has defected.

A 31 January 77

* * *x % % * *x % * *x * * * * *

THE KISS OF M LDRED S LI FE

Ml dred the goldfish is alive and kicking today .... saved by the kiss of life. She
had been found fl oating apparently lifeless in her tank by Rodney Giffiths, 8, at
hi s hone in Stevenage, Hertfordshire, England. Hi s uncle, Mchael Reed, lifted the
fish fromthe water and blewintoits nouth. “l was amazed,” said M Reed, “the fish

responded i medi ately and | ooks fine now
S, 6 April 1977

* * *x % % *x *x % * *x * * * * *

A FIN WAY TO ENSURE CLEARED WATER!

Terry Hendrickson of the La Jolla Scripps School of Oceanography has been credited
with a novel way of clearing others away fromwhere he wants to dive. He is said
to have constructed alarge dorsel finandwiredit for renmote control. When solitude
i s required he comes ashore and suddenly t he fi n appears weaving i n a sinister fashion
along the top of the water. It is to be hoped that he al so | eaves the water if the
fin fails to respond to the control instructions ...

MD, 16 February 1977

* * % *x * *x * *x * *x * * *x * %
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DI VI NG AFTER SPI NAL BENDS

Dr David Elliott, now Consultant in Undersea Activities for Shell UK Ltd, has kindly
supplied the follow ng advi ce and comrent on this probl em

“We have just concluded a fairly vigorous discussion of the problemof fitness of
divers to continue diving after suffering ‘spinal bends’. This arose because an
‘ approved exam ni ng doctor’, in accordance wi th UK Depart nment of Energy Regul ati ons,
exam ned a diver for fitness to continue diving after an episode of nunbness and
tingling. The patient was referred to a consultant neurol ogi st who confirned that
t here was no det ect abl e neurol ogi cal deficit. In spite of this findingthe approved
doctor considered that the diver woul d be permanently unfit for diving. The diver
appeal ed to the Health and Safety Executive and | was asked to give an opinion. M
own view was that this diver should be allowed to continue diving but, since this
was an important precedent, | sought the opinions of a nunber of colleagues. The
replies were detail ed and not w thout some reservations but, in sumrary, it may be
concluded that after asuitableinterval adiver who has had a * spi nal bend’” may resumne
di ving (though possibly with some tenporary restriction on depth and duration),
provi ded that a Consul tant Neurol ogi st confirnms that there is no residual deficit.
It can al so be concl uded, fromthis very informal canvassing, that any di ver who does
have a detectabl e residual |esion nmust be told that he should not dive again.
course nuch depends on the circunstances of an individual case and the judgenment of
that individual’s own doctor. It is hoped that this guidance is helpful.”

We are extremely grateful for this very hel pful statenent of opinion

THE HSS OF LIFE ?

When Adel ai de reptil e farmowner Joe Bredl transported some of his speci nens i n sacks
in his truck he forgot that the term“peer group pressure” could be translated to
mean that those at the bottom of the pile get squashed.

He was di smayed on arriving at his destination to find that his favourite taipan
the deadliest snake in Australia, had seem ngly expired. Never oneto fail afriend
i n need, Joe pushed a straw down t he snake’ s wi ndpi pe and revived it by EAR net hods.
Coul d you successfully resuscitate a friend?

EXERCI SE, LI KE SEX, SHOULD BE REGULAR, SAYS DCCTCOR

Dr Harry Lander, at the Uni versity of Adel ai de, has spoken up after a coupl e of heal t h-
seekingjoggers fell dead after their exertionsrecently. Hesaidthat al ot of people
are seen in the Adel ai de Hospital who have di scovered that they have pushed it too

far. The nost strenuous exercise nost people take, he comented, is regular
breathing. He added “it’s the sane with sexual intercourse, you ve got to keep at
that, otherw se you can drop dead there too”. He gave his exercises as breathing
and flying.

Natural |y the National Heart Foundati on doesn’t accept this defeatist talk. Dr John
McPhi e, Medical vice-president, replied that “there is anple evidence that people
who exerci se have a | ower incidence of heart attack. The sudden death of a 25-year-
ol d can happenin front of the tel evisionjust as easily as while jogging. |t depends
on whether there is an existing predisposition.”

It is not certain whether divers let all aspects of their health become negl ect ed,
but it is best to keep the above advice in mnd ........
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A TREASURED | NCI DENT
(Contri but ed)

W were diving on the remains of this weck, using an air lift to suck the pay dirt
frominside the wall. Dick was down first, followed by Tom (who got hooked up in
the blower drumfloat on his way to the surface when the sucker pulled out of the
drum. Then it was ny turn to go down. | sucked along the outside of the ship’'s
pl at e we had di scovered until ny DCP got intothe first red square. Then | gave three
tugs on the rope for the drumto be pulled up. It was so heavy that they thought
it was caught up on sonething and sl acked away again. | rushed to the surface to
tell themto keep on w nching, then went back down to 50 feet and checked that all
was alright before surfacing. | was telling Tomwhat to do on his next dive when
| suddenly felt alittle bit funny. | said “Hold on, lads, | feel queer.” Then I
noticed ny right armwas going nunb and that | could not nove ny fingers - nmy arm
felt like a dead | og of wood. My thinking was uninpaired and | told themto hurry
and get nme a newtank and get nme back i n the water quickly, with sonmeone to cone with
me also. | could not put nmy flippers on or nmask. Finally | had all gear on. The
wei ght belt was hard to get on. My |l egs seened weak, but it could have been
nervousness. Tomthrewthe pay dirt drum on arope, intothe water and | fell over
the side with Harry.

We sank down with the drum Harry holding ny arm W reached bottomat 100 feet and
withinanmnute ny armcanme right. It was a great relief to nove ny fingers and feel
with them M |egs seemed K again, too. After about 2-3 minutes we started slowy
up the rope. Harry had a dept h gauge. W ascended to 60 feet and spent about 2 m nutes
there, then | asked himto get a watch. He went to the surface and | started slowy
wor ki ng ny way to the surface up the rope, taking 5 minutes toreach 30 feet. | spent
5 minutes at 30 feet, 10 at 25 feet, 20 at 20 feet, 20 at 15 feet, 20 at 10 feet,
10 at 5 feet and then surfaced OK. Total tinme of dive treatnent had been 1 hour 35
m nut es.

It is hard to say just what went through ny nind. For a start | was worried, for
| remenbered ot her bends cases |’'d heard about, and | was worried about what ny wife

woul d think. Then when | reached the bottomit all seened unreal, | felt so fine.
But | knewthat if | went straight upto the surface | woul d be worse than ever, and
even going slowy | might get it again at say 30 feet. It was miserably cold when

I was by nysel f but when soneone el se was with ne tinme passed nore quickly. Harry
arrivedwithawatch: till then| kept thinking of all the bad things that nmay happen
and kept wondering if my hand was tingling with cold or was it bends coni ng on agai n.
For a start the tine at 30 feet to 20 feet passed very slowy, every ninute seened
like an hour. But after awhile it seened to speed up. | was quite cold t hough not
shivering, and the water was opaque |i ke green soup. Dick and Harry swapped duti es
as “nurse” and gave nme a newtank, which | held between ny | egs. Just havi ng sonet hi ng
like a tank to | ook at hel ped pass the tine.

After | finally surfaced | took my gear off except for the wetsuit, and waited for
any synptons to return. The others wanted to go but | deci ded we woul d nmake t he nost
of a bad day by pulling up the nmetal plate with the portholes. W nearly tippedthe
boat over wi th a doubl e purchase on the davits. Eventually we got it slung beneath
t he boat fromboth sides and slowy steanmed ashore, arriving just in time to w nch
t he boat out and pull the plate to | and. Then hone, showered, |unch and back to the
ranp to renove the portholes fromthe plate, afterwards working on garden punp and
boat bil ge punp.

Duri ng deconpression treatnment Di ck canme down with a good 3-di anmond ring fromny pay
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dirt bucket to cheer me up ... it did give ne a burst, too.

Per haps t he worst parts were theinitial feeling of i mpendi ng di saster as my ar mwent
nunb and the t hought that synptonms coul d cone back as | ascended after com ng OK at
100 feet. M thoughts? | could see the boat above but was unable to go there, it
was Taboo Country.

(The witer of this account kindly gave perm ssion for it to be published. Nanes
have been changed, the facts are as related. It may be of both interest and help
for diving doctors to hear the patient’s story. This tale can be interpretedto show
many | essons and at | east two di agnoses. The victimof this tale has heard Dr Carl
Ednonds talk on the in-water treatment by oxygen, but only since the incident
occurred.)

* * *k K% * % % * *x % * *x * * %

AVI ATI ON SAFETY, W NGED AESCULAPI US

It isn't every day that aninvitationconestojoinaclass of pilotsonanair medicine
course. | arrivedjust intineto enter the conpression chanber and “go up” to 24, 000
feet before takingoff the oxygenmask tolearnthe feel of oxygen | ack, to be recorded
by pencil on a pad ....... nearly illegible before oxygen was resuned.

Everyone talks flying all the time. W sawa lot of films ... howto survive on a
tropi cal island; when and howto use a variety of ejector seats (they never practice
using them as crush fractures of |unbar vertebrae are a real hazard).

The old pilots (intheir thirties) speak critically of the younger generation. “We
wor ked hard to ensure success. Nowthey don't care if they’' re scrubbed; they go and
do sonething else. And it’s no use threatening young student pilots that they’l
get killed if they do the wong thing. In these days of disposables and inbuilt
obsol escence they don't fear death ... so they are taught it will hurt before they
die; then they pay attention.”

W | earned of noi se hazards, about spacial disorientation and about night vision
Good pilots are encouraged to | ead al nost nonastic |ives. Wne, wonen and song are
all bad news before flying.

(Extracted froman essay by "Hypophysis” in AVA Gazette, 4 August 1977)

* * *x * * % % * *x % * *x * * %

MARI NE RESEARCH

A maj or expansi on of research on the G eat Barrier Reef will beginin 1978 with the
conmi ssioning of a new$1.2 mllion ocean-going research vessel for the Australian
Institute of Marine Science.

Funds for research in Australia s Antarctic Territory have been i ncreased from$6.5
mllion to $8.7 nmillion, with the enphasis on marine research

The Bur eau of Meteorol ogy will al so be upgraded and i ntends to deploy drifting buoys

inoceans to the south and west of Australiato nmeasure sea surface tenperatures and
at nospheric pressure.

* *x * % * *x *x * *x * *x * * *x *
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Establ i shment of a Medical Registry for Professional Divers

AUSTRALI AN CONCI LI ATI ON AND ARBI TRATI ON COWM SSI ON DECI SI ON

M S 102/ 77 SD PRI NT D2841 (C NO 2580 OF 1976)

M Conmi ssi oner Mansi ni Wednesday 20 April 1977

Inthis matter, which was heard at Sydney on 23 and 24 Novenber 1976 and at Mel bour ne
on 20 Decenber 1976 and 3, 24 and 25 February 1977, the Professional Divers’
Associ ation of Austral asi a (“the PDAA") seeks by award prescri ptionthe establishnent
of acentral nedical registry for the purpose of filingandreview ng all professional
divers’ X-ray filnms, medi cal histories of conpression and deconpression and results
of six nonthly nedi cal exam nations.

The PDAA seeks to have such a registry established at The Prince Henry Hospital,
Sydney, where on 23 November 1976, during an inspection of the hyperbaric and
radi ol ogy sections, Dr | Unsworth, the Director of Hyperbaric Medi ci ne and Prof essor
HBL WIlliams, Director of Diagnostic Radiology at the hospital, indicated a
willingness to co-operate and assist in such project, subject, of course, to
aut hori sati on by the proper authority. | amindebtedto both Dr Unsworth and Prof essor
WIllians and to Dr CG MacFarl ane of Bairnsdale, Victoria, who | ater gave evidence
in Melbourne inrelation to his experience of exam nation and treatnent of divers
general Iy and t he questi on of establishnent of a registry for the purpose sought by
the PDAA, for the tine they gave and t he expert evi dence presented to t he Comni ssi on.

Enpl oyers opposed the application on three principal grounds:

(a) that it was not an industrial matter within the meaning of the Conciliation and
Arbitration Act,

(b) that it was neither practicable nor desirable for the Comm ssion to prescribe
by award, ternms and conditions relating to health and safety of divers, and

(c) it was not possible for the Conmi ssion to require a hospital not bound by the
award to observe certain ternms and conditions of that award.

They suggest ed t hat what t he PDAA was seeki ng was a matter for appropriate governnent
l egislation. Sonme States already had certain | egislation on some of the subject
matter of the application and the PDAA shoul d seek to have this updated and sim | ar
| egislation introduced into other States where professional divers operate.

The PDAA subnitted that on matters so vital to the health and safety of its nmenbers
engaged in diving work around Australia and i n an i ndustry where enpl oyees noved to
and frompl aces as far apart as Mackay in North Queensland to the north-west shelf
of f the Western Australian coast, it was essential to have common and uni formsafety
regul ation and the only practicable way it could see to effect that was by provi sion
in the award which covered nost enployers in the industry. The establishnent of a
central medical registrywouldformanintegral part of suchregulation. M BO Bri en,
Assi stant Federal Secretary of the PDAA, told the Conmmi ssion that his enquiries had
reveal ed there were “real jurisdictional problens” in having Federal |egis|ation
covering Part Il enpl oyees; other States, accordingto M O Brien either had out dat ed
| egislation or none at all (ref. transcript at pages 178, 179).

Firstly, | consider thisis anindustrial matter within the neaning of the Act. It

relates directly to the work of divers inthe enploy of enpl oyers covered by an award
of the Commi ssion. There is, of course, already sonme provision relating to safety
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inthe current Professional Divers Award. However, the Prince Henry Hospital is not
aparty tothe dispute, it cannot be made a respondent to an award nade i n settl enment
of the di spute and t herefore the Commi ssionis unable, by award prescription, to have
the Prince Henry Hospital establish and maintain a nmedical registry in the manner
sought by the PDAA

At the sane tine the material presented to the Comm ssion in these proceedi ngs has
established that there is considerable nmerit inthe proposal of the PDAA. Professor
Wllians and Dr Unsworth favour the establishment of a central nedical registry for
X-rays and nedi cal records of divers as a nmeans of detecting the di sease known as
asepti c bone necrosis and prevention of the di sease in divers. They indicated that
proper facilities were available at Prince Henry for keeping such a register. Dr
MacFar | ane agreed to the extent of keeping a register or record of | ong bone X-rays,
but was not so ent husi asti c about the practicability of keepi ng ot her nmedi cal records
of diversinacentral registry. They all agreedit was nost i nportant that thequality
of long bone X-rays be of a high standard and that it was possible to niss early
det ection of aseptic bone necrosis unless a high standard of X-ray was nai ntai ned.
Professor WIlianms suggested it was desirable for all radiology clinics taking X-
rays of the | ong bone to adopt standard techni ques and preferably those reconmended
by the British Medical Research Council which are used at Prince Henry Hospital

During t hese proceedi ngs M T Tayl or, appearing for a nunber of respondent enpl oyers,
sai d:

“I submit that an award i s not the docunment or the legislation or the | aw
t hat shoul d cover these aspects. | suggest that if thereis to be control,
then it should be done through appropriate |egislation nade by the
governnment of the day” (ref. transcript at page 153), and |l ater M R Tayl or,
appearing for other respondent enployers, said:

“We do therefore ask that you dism ss the application by the union which
seeks the formation of a central nedical registry inthe ageas of the award
but to give considerationto usingthe influence of the Comr ssi on wherever
possible to assist in the formation such a body under the appropriate
governnent authority.” (ref. transcript at page 176).

In my view the matters raised in this application are of such inmportance to both
enpl oyer s and enpl oyees engaged i n t he prof essi onal diving industry that they shoul d
be pursued at an industry |level and not only by one or other of the parties. The
parties are already agreed on the necessity to have a central registry for X-rays
of diversandif it be found to be practicable, | woul d suggest consi deration shoul d
al so be given to keeping their nmedical histories in the same manner, or at |east,
other alternative and effective means should be investigated. Wth this in mnd I
propose to arrange as early as possible for industry representatives (ie. fromboth
t he PDAA and enpl oyers) to discuss the matter with appropriate federal governnent
of ficers so that the PDAA proposal s can be consi dered and i nvesti gated by t he proper
authorities. The parties will be notified when such arrangenents have been nade.

The PDAA al so sought an order in respect of additional safety standards, divers | og
books, etc. (proposed clause 4), but as there is insufficient material before the
Commi ssi on on which to reach a conclusion at this point intinme, |eave is reserved
to the PDAA to present argunment on those matters when other outstanding issues in
the log of clainms are being considered.
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Dl VI NG EXPLORATI ON OF EXTENSI ONS TO LI MESTONE CAVE SYSTEMS
CD Maxwel |

Thi s paper was presented at the 1977 Synposium for the SA Society for Underwater
Sci ence.

ABSTRACT

For many years nenbers of the South African Spel aeol ogi cal Association
(SASA) have had to end their exploration of a cave systemat a pl ace where
the cave passage ended in a pool of still or flowing water. Besides a few
dangerous and usually futile attenpts at free-diving these underwater
passages, diving in this type of situation has been very limted in South
Africa until a few years ago.

Most of the SCUBA diving done in fresh water caves has previously been done
inlarge underground | akes or crater |akes such as Si noi a Cave (Rhodesi a),
Ojikoto Lake (SWA) and Wondergat (OFS) which require little, if any,
experience in caving or cave diving techniques.

Thi s paper descri bes a few caves whi ch have been expl ored nore fully by SCUBA DI VERS
FROM SASA in the |inestone belt of the Cango Vall ey near Qudtshoorn. Reference is
made to specialised techni ques and equi prent used as well as the dangers, ains and
Scientific Research possibilities associated with cave diving of this nature.

1. | NTRODUCTI ON

Fresh water cave diving i s a subject with many vari ati ons because there are not only
many reasons for diving in a cave but al so many types of cavetodivein. As aresult
the diving conditions vary fromshort, tight streampassages with zero visibility,
only a fewnetres deep to huge underground | akes over 100 netres deepwith visibility
of 50 netres or nore. This paper deals with the former type of diving condition,
wi th special reference tothree linestone caves i nthe Cango Vall ey, near Qudtshoorn
nanely Cango Cave, Efflux Cave and Confl ux Cave.

Cave diving in South Africais a fairly new branch of SCUBA di ving and in the past
nost peopl e who have di ved in caves have been trai ned either as SCUBA divers or as
spel aeol ogi sts, but not as both. |In June, 1973 a party of divers fromThe Atlantic
Underwater Club were invited to join The South African Spel eol ogi cal Association
(SASA) inatriptothe Cango Valley to dive in Emerald Lake and in a water trap in
t he streampassage at the furthest exploredextrenity of Cango !l or “The Wnder Cave”.
Si nce t hat nost successful weekend t here has been anincreasedinterest i ncave diving
as an integral part of spelaeology and close co-operation between SASA and The
At | antic Underwater C ub has resulted in a nunber of peopl e nowbei ng nenbers of both
organi sati ons si nultaneously. By Novenber 1974 the position of Cave Diving Oficer
has been nade in the SASA comrmittee and to date a | arge nunber of caves have been
di ved i n by SASA, not only in South Africa but al soin SWA and Rhodesia. |n addition,
a set of Cuidelines for Cave Diving and a Cave Di vi ng Handbook have been drawn up
by SASA. The uni on of spel aeol ogy and SCUBA diving can be seen when a cave diver
i s diving a short underwat er passage, kitted up in nmining hel net and | anp, overalls,
boots, SCUBA tank and mask.

The reason for SCUBAdivinginwater filled passages such as those found i n sone caves
inthe Cango Vall ey woul dfirstly betoascertainwhether further ** “dry” cave exi st ed

** NOTE: "dry" cave nmeans the part of a cave systemnot requiring diving even if
the floor has water over it.
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further on. The passage can then be surveyed by SCUBA divers, the results of which
being i ncluded i n the map of the rest of the cave. Once the explorationis conpleted
SCUBA diving can, either directly or indirectly, be used for research into the
ar chaeol ogy, geol ogy, biology or hydrol ogy of the cave.

2. LI MESTONE CAVE FORVATI ON

If a fault occurs in a sedimentary rock such as |inmestone (ie. cal ciumcarbonate),
rain wat er conbi ni ng with carbon di oxi de fromdecayi ng organic matter to forma weak
solution of carbonic acid, finds its way intothe fault and reacts with the cal ci um
carbonate to form sol ubl e cal ci um bi carbonat e.

CaCO3 + O + H0 = Ca(HCOG3) 2

This reaction is reversible and, when the cal ci um bi carbonate solution cones into
contact with an atmospherel ess richin carbon di oxi de, cal ci umcarbonate i s deposited
inthe formof calcite formation. Inthis way a solution cave is forned, often with
a stream passage at the bottom although a nunber of upper systens nay exist.

For this reason, when exploring a cave systemthat appears to have reached an end
on an upper | evel, the streampassage should be | ocated and explored in the hope of
breaki ng through again further on into the main upper system possibly on the far
side of a rocky collapse. It often happens that the streampassage reaches a water
trap or totally submerged underwater passage and the only way to attenpt further
exploration lies in diving. As free diving in caves is expressly dangerous except
for short and well explored passages, SCUBA diving equipnent and techniques,
specially nodified for cave diving in confined spaces, shoul d be used by specially
trai ned cave divers.

3. EQUI PMENT REQUI RED FOR DI VING | N RESTRI CTED CAVE PASSAGES

When sel ecting equipnment to dive a waterfilled passage in a cave, the nininum of
equi pment shoul d be used that will still allowa good safety factor, as the site for
t he cave di ve may be over 1,000 netres fromthe cave entrance andit i s a considerable
task to transport diving equi pment, ropes, caving equi pnent and ener gency equi pnent
t hrough a cave which may require craw i ng or clinbing over slippery rocks or rmud.

It has been found that a high pressure 4 litre tank with carrying handl e and screw
i ntype demand val ve i s an i deal conbi nati onfor short water traps. Thetankis usually
hand- hel d whil e diving to prevent it catching on the roof of the passage. Although
only one diver usual ly dives at atine, there nust be a standby di ver and a rope t ender
present. The life |line can either be nmade of pol yet hyl ene which floats or braided
nyl on whi ch sinks, although nylon is the stronger of the two. The |lifeline nmust be
brightly coloured and be at I east 4nillinetresindianmeter. Amask w thout a snorkel,
a neoprene vest, an underwater torch, conpass and watch conpl ete the basic diving
equi prrent .

FI i ppers and wei ghts are usual | y not used as t he di ver can push and pul | hi nmsel f al ong
with his feet and hands. A spare torch, caving boots and hel met nust be avail abl e
to enabl e exploration on the far side of the water trap if necessary.

4. CAVE DI VING I N THE CANGO VALLEY

4a. CANGO || WATER TRAP

The Cango Cave systemruns due west al ong the main Cango | i nestone belt and consi sts
of Cango | which is the tourist section (800 nmetres long), Cango Il or the “Wnder
Cave” (400 netres | ong) and t he newl y di scovered Cango I || (approxi mately 2,000 netres
| ong) .
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On the 1st June, 1973 a party of five cavers, including two divers, attenpted to dive
awater trapinthe streampassage bel owthe end of CangoIl. Awater trapis defined
as any pl ace where the roof of a cave passage di ps underwater but |ifts agai n above
the water further on. The purpose of the dive was to try to ascertain the extent
of the underwat er passage and whet her access existed to a further “dry” cave further
on. An attenpt had previ ously been made to free-di ve the water trap by a seni or nmenber
of SASA and a snall chanber with limted air space had been found, about 6 netres
in. It was therefore planned that the sane person would again free divetothe first
chanmber to act as an i ntermedi ate rope tender for a SCUBA di ver, who woul d conti nue
al ong the underwat er passage at the far side of the chanmber. This nenorable cave
diveresulted in the discovery of a further 15 nmetres of underwat er passage at which
poi nt the passage consisted of linestone with a floor of fine silt, which quickly
stirred up the naturally clear water into zero visibility. As the water flow was
towards the entrance to the trap the visibility was good in front of the diver with
the result that small calcite formati ons were seen further on in the passage before
it took agentleturn, indicatingthat there had been air in that section during sone
previous period. Adirect result of this cave di ve was t he purchase by t he Qudt shoorn
Muni ci pal ity of a submersible water punp to enable the water | evel to be dropped so
that the passage floor could be dug out, enabling cavers to get through

On 30t h March, 1975, after the streampassage had been suitably enlarged, the first
two peopl e broke through into a continuation of the upper Cango Cave system whi ch
turned out to be about 2,000 netres of the nmost beautiful cave in South Africa, now
known as Cango I11.

As Cango |1l is sealed off fromthe rest of the cave, and probably fromthe outside
Worldconpletely, it presents a unique situationfor scientificresearchfor anunber
of reasons. It has not yet been ascertai ned where the Cango streamorigi nates or
where its final destination lies. It has been explored downstreamfromthe Cango
Il water trap to under Cango | and upstreamwell into Cango Il beneath the upper
system Both ways it is likely that further exploration will require SCUBA diving.
The mean water flow of 700 litres per hour and water tenperature of 18 degrees
Centigrade do not differ appreciably throughout the year

If the seal on the water trap i s continuously broken by dropping the water |evel in
t he streampassage by neans of a punp, then the delicate bal ance that exists in Cango
1l may be affected. This could effect the formation of the calcite deposits that
decorate the cave i n such abundance. The ideal way to control this would be to all ow
only divers through the water trap to take readi ngs of carbon dioxide in the air

air and water tenperatures, hum dity, atnospheric pressure, etc. The air in Cango
| is badly contanmi nated with carbon di oxi de by the many people who visit the cave
and to a |l esser extent, isthe air in Cango Il. As the humdity in the cave is very
high (nearly 100%, the high concentration of carbon dioxide conbines with water
vapour to formcarbonic acid, causing the formations to | ose their original sparkle,
oftentore-crystalliseinadull, powdery cal ciumformwhich attract dust deposits.
For this reason an excess carbon di oxi de bui | d-up shoul d not be all owed in Cango I11.

4B. ATTEMPTED LINK UP OF EFFLUX AND CONFLUX CAVES.

About 15 kilonetres to the East of Cango Cave is situated Effl ux Cave, al so running
due West al ong t he Cango Val l ey | i nestone belt. Here 760 netres i nto the cave t hr ough
tight craw s and one i npressively [ arge chanber is found a water trap in the stream
passage.

Here on the 16th Decenber, 1973 anot her inportant breakthrough was made by nenbers

23



of SASA when the water trap was dived by two of its nenbers, using a four litre high
pressure tank. The trap was wi de but with very little roof cl earance, and had a nuddy
floor. As it was entered with the flow of the streamgoing in the sane direction
as the diver, the opposite situation existed to that in the Cango Il water trap and
the visibility was zero fromthe start of the dive. The water trap was only about
6 metres inlength and t he streampassage onthe far sideledinto avery |arge chamnber
with active calcite formations. To date the explored | ength of the cave has been
extended by another 740 netres. A fixed guide Iine has beeninstalled in the water
trap by divers as wel |l as avery sinpl e but effective communi cation system consi sting
of a length of hose pipe with a funnel at each end.

On plotting the I'ine surveys of Efflux | and Il it was found that the furthest point
of exploration, where the streampassage becones too restricted to progress further
was only about 100 netres froman underwat er passage i n anot her cave nanmed Confl ux.
Thi s has been di ved i n once and about five netres in a small waterfill ed chanber was
found with a rubble slope at the far side which appeared to be accessible, but
dangerous froma diving point of view At present plans are being nmade to | ower the
water |evel to enable an attenpt at breaking through into a side systemof Efflux
cave. The likelihood of an Ef fl ux-Conflux |ink-up are good as t he wat er t enper at ures
are i dentical and duri ng heavy rai ns t he sane vol une of water that i s observed runni ng
into Efflux is observed coning out of the entrance to Conflux. A fluorescein test
will also help to confirmthis theory and is planned for the future.

5. CONCLUSI ON

To concl ude, cave diving has becone a vital tool in the exploration of caves and has
becone an extensi on to spel eaol ogy as well as an extensi on to SCUBA di vi ng. The true
cave di ver nmust be concerned basically with cave research and expl orati on.

The scope for cave diving i s wi de and vari ed and there are nany nore underwat er caves
awai ti ng expl oration.
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continued from page 11

has gi ven hi ma uni que insight intowalkingincircles. Thisis his 12th public wal k
of this nature. He has done it several tinmes in Indiaandalsoin Afghanistan, Iran,
Kuwai t, Thailand and Malaysia. His aimis eventually to give the British people a
chance to watch himwalk in circles, and at the same tinme to break the world record
of 160 and a half hours non-stop for walking in circles.

Daily Tel egraph, UK

(Editor: This story seens to be sone sort of conment on Life, if | could but dare
to draw concl usions!)
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APPENDI X A:

GUI DELI NES FOR SCUBA DI VI NG I N CAVES UNDER THE AUSPI CES OF THE SOUTH AFRI CAN

SPELAECLOG CAL ASSCOCI ATI ON ( CAPE SECTI ON) .

Charles Maxwell - Cave Diving Oficer - 16th March 1976

1.

A dive | eader nust be approved by the conmttee prior to the meet. The dive
| eader shoul d be gi ven as much noti ce as possi bl e to enabl e hi mto pl an t he di ve.
A dive | eader should be a conmpetent caver. The dive | eader has the privilege
of choosing his diving teamand non-diving assi stants with the co-operation of
the neet |eader. The neet |eader has the final say in any deci sion.

2. The di ve | eader shoul d use the foll owi ng gui del i nes when choosi ng cave di vers:

(a) It is recommended that a 3rd Class Diving Certificate by held by all cave
di vers except under certain circunstances and at the discretion of the dive
| eader. An eventual cave diver’s conpetence test should be devised, to
be passed by all cave divers.

(b) Al nenbers of the diving teamshould be able to handl e thensel ves in the
cave up to the point of the dive.

(c) Diving in restricted caves should be done only by cavers experienced in
tight dry caving and caving in stream passages.

(d) It is the dive |leader’s privilege and/or responsibility to decide on the
equi prent requi red by each cave diver in the teamand nust prevent a diver
fromdiving if his equipment is considered to be inadequate, unsuitable
or faulty.

3. Whenever a cave dive i s done invol ving SCUBA, then t here nust be suitabl e st andby
diver/s with adequate equi pnment to performa rescue i f necessary. At the dive
| eader’ s discretion a diving buddy can be considered as a standby diver.

4. When t he di ve | eader i s personal ly involvedin adivethen he should, if he feels
it isnecessary, elect adeputy diveleader totake charge whil e heis underwater.

5. It is acceptable for onediver todiveat atimeif thetype of cave dive dictates
this. In sone cases it is dangerous for two divers to enter an underwater cave
t oget her.

6. When the circunstances pernit the use of rope signals the follow ng shoul d be
menori sed by all menbers of the teamprior to the dive:

1 PULL: DVER - | AMOK ORI AM GO NG FORWARD. d VE ME SLACK

TENDER - ARE YOU OK? OR ACKNOW.EDGEMENT OF DI VER' S OK SI GNAL OR GO NG
FORWARD SI GNAL OR ASKI NG DI VER TO REPEAT ANY OF THE OTHER
S| GNALS WHI CH WERE NOT CLEARLY RECE! VED.

2 PULLS: D VER - | AM COM NG BACK, TAKE UP SLACK.

TENDER - ACKNOAMEDGEMENT OF DI VER S SI GNAL OR TELLI NG DI VER TO COVE
BACK. (DI VER TO ACKNOWN.EDGE) .
3 PULLS: DI VER - PULL ME QUT SLOALY.

TENDER - ACKNOW.EDGEMENT.
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OVER 3 PULLS: DIVER - RESCUE AS PREPLANNED.
TENDER - ACKNOW.EDGEMENT.

(The | ast signal shoul d be a good nunber of pulls by the diver so that it cannot
be confused with any ot her signal; say about 5 or 6 pulls in quick succession).

7. The use of life lines is nmandatory.

8. Wien a diver cannot conmuni cate with the tender and the underwater conditions
permit himto wear and read an underwater watch, then he nust wear one. The
rope tender shoul d al ways have a watch and the duration of the dive should be
pre-arranged.

9. When sel ecting the size of diving tank or planning the nmaxi mum depth and/or
duration of a dive the one third nmethod should be the m ni mumone used. (ie.
1/3 in + 1/3 out + 1/3 reserve). For exploratory dives in poor conditions a
| arger margin of reserve air is reconmended

10. The dive | eader shall be responsible for reporting to the Cave Diving Oficer

or Committee any new devel opments in cave exploration involving cave diving,
so that records can be kept to assist future cave divers.

APPENDI X B

USE AND CARE OF LI FELI NES

There are basically two methods of using alife line and each has it’'s advant ages
and di sadvantages. The first is aline, attached to the diver’s waist or wist by
means of a bowline whichis controlled by arope tender. This is useful inthat the
di ver need not worry about handling the rope and signals can be transnmitted al ong
it for long distances, provided the |ine does not go round corners or beconme snagged
inacrevice. The main di sadvantage with this nmethod is that the line is nmoving as
the diver noves, increasing the risk of it fray-through or being pulled fromthe
central passage into a crevice. The second nethod is the use of a free running ree

wi t h a handl e and br ake whi ch can be nade up easi |y usi ng per spex and al uni ni umstri ps.
The reel nust be attached to the diver in case he drops it. The brake shoul d work
with a pin that is spring | oaded so that when rel eased it would shoot into a hole
on the side of the reel so in an energency where the diver drops the reel, it would
automatically | ock.

When a passage i s being exploredfor thefirst ti me or when a survey i s bei ng conduct ed,
atenporary knot shoul d be nade at t he poi nt of furthest penetrationor other i nportant
feature either by the rope tender (when using Method 1 or the diver when usi ng Met hod
2 to be nmeasured later for the records. Renmenber that any knot in a rope reduces
t he breaking strain dramatically. Abowineis the best knot for attaching the rope
to the diver, but even this reduces the breaking strain by about 55%in water, as
the rope nust be kept as thin as possible for bul k and wei ght reasons and t he knot
isthe weak |ink, ashort piece of thicker rope could beusedtotieonwth, attached
to the thinner rope by neans of an eye spliced into the end of each rope and a smal |
stai nl ess steel snap hook or shackle (a splice weakens the rope a great deal |ess
than a knot).

The rope shoul d be i nspected at regul ar i nterval s for signs of wear or damage as this
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i s one of the nost inportant pieces of equipnent in a cave dive. A fixed guideline
or life line should not be used to pull the diver through the water unless in an
energency, as this will place unnecessary strain on the rope. Wen a pol yet hyl ene
(floating) rope is used in a cave with an irregular roof, it nmay float up and get
stuck, nmaking the return trip, possibly in zero visibility, difficult. In such
situations the diver shoul d signal “take up sl ack” so that the rope tender will keep
tensi on on the rope.

I n some underwat er passages which are dived often such as a water trap separating
two “dry” sections of the cave, a permanent guide line is reconmended. This should
be fairly heavy rope such as an obsol ete clinbing rope or steel cable and shoul d be
wel | secured at either end. This does not nean that the diver may dive w thout a
life line unless under certain circunstances, a short rope is attached to the diver
and the other end is run along the guide line, using a snap hook. For short syphons
fi xed communi cati ons can easily be set up by neans of a |l ength of hose pi pe with each
end out of the water and a funnel stuck in each end, making a “voice tube” whichis
very effective, reliable and cheap

When two divers use a life line together, the rope should be secured to the | eadi ng
di ver and the second diver should have a waist band with a snap hook that can be
attached tothelifeline and runalongit. Analternativeis to use a “buddy line”,

but this is not suitable for tight passages. The normal procedure woul d be to sel ect
a “lead diver” to who's wai st or wist (depending on personal preference) the life
line is tied, using a bowine knot. The second diver would have a | ength of rope
attached to hinmsel f, | eaving a | ength of about 2 nmetres. On the other end woul d be
a snap hook or carabi na whi ch woul d be snapped onto the life Iine between the “| ead
di ver” and the rope tender, ensuring that it could run freely back and forth al ong
the line. This nmethod is much less restrictive to both divers and using this nethod
the signal is passed either fromthe tender or fromthe second diver both ways, so
that both divers and tender are always kept informed. Also, if the “lead diver”
di scovered a si de systemto expl ore, the second di ver canrenai n at the entrance (that
m ght al ready be deep into the cave) and becone the tenporary rope tender. Thisis
especi ally useful as rope signals do not transnit round corners and the | ead di ver
m ght require soneone at the entrance to the side systemwith a torch to enable him
to retain his orientation, especially on a deep dive. Rope signals are of vita

i mportance and shoul d be standardi sed for all divers with possi bl e nodifications when
requi red. They should be sinple, fewin nunber and nenorised by all nenbers of the
diving team VWhen any involved nessages are required a proper underwater
communi cati ons systemmust be used (refer Section 12). The rope tender shoul d keep
tension on the rope at all tines to receive signals and night need an assistant to
help with coiling the rope when the diver is com ng back to avoid tangles.

There are a nunber of ways to attach the rope but the best woul d be around t he wai st
or onto the wist. The latter way is better for signals and for being pulled out
i n an energency, but nmust bewell tiedas it can (and has) slipped off a diver’s wi st
during a dive. A bowine with double hitch is the best knot and nust be well tied
and checked before the dive starts.

The above gui del i nes have purposely been | eft open to mani pul ation to suit the many
variations to cave diving. It is also inportant that one nenber of the non-diving
t eam shoul d have a good know edge of first aid, with special enphasis on mouth to
mout h resuscitation, cardiac massage and treatnent of shock

Al t hough these gui delines were desi gned for one particular diving club they may be
of sonme use to other cave diving groups, with possible nodifications.
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DON' T SELL THEM SHORT - Teachi ng the Exceptional Student
Susan O Arnest

ABSTRACT

In the course of an instructor’s career, certain exceptions to the normal
student may be encountered. A few such exceptionally poor or marginal
students are nentioned in the paper with two discussed in detail.
observations on the methods of instruction and the progress of these
student s are nade and sone suggestions for instructing sinm|ar students are
made. The concl usi ons drawn are personal, general and | argely subjective,
but worthy of consideration by all instructors.

Sooner or later there cones a tinme when you as an instructor are approached by a
prospective student who seens to be a nost unli kely candi date for SCUBA i nstructi on.
Assumi ng t hat you can over cone t he probl ens, what ever t hey may be, shoul d t hese peopl e
be taught to dive? Mst could easily berejected outright; it is unlikely that they
could pass a swinmng test designed to screen out a noderately inconpetent water
person. What is it that persuades the occasional instructor toteach an exceptional,
areal |y exceptional, student? For the purposes of this paper, an exceptional student
is one with either physical or psychol ogical problenms that seemto nake successful
conpl eti on of a basic SCUBA course an unlikely venture. As such | would propose the
bl i nd, t he one-1 egged and t he non- swi mm ng candi dat e and al so t he prospecti ve student
withadebilitatingfear of the ocean. Peopleinall these categories have been t aught
successfully, not all by ne but by instructors that | know. Let nme enphasi ze TAUGHT,
not necessarily certified.

Why don’t we turn these students away? For some instructors there is a curiosity,
for others conpassion, and for still others there is an opportunity to neet what
appears to be the ultimate teaching challenge. Certainly the hours spent with an
exceptional student often exceed all the bounds of econom ¢ good sense. To bal ance
this the rewards can be correspondingly great. It is always a pleasure to take a
heal thy, well-co-ordinated, fit and water-oriented young adult and open the doors
of the underwater world to himor to her but your role as instructor has really been
just that, a door opener. Wth the exceptional student you function in a nmuch nore
conpl ex way and when your student is finally nade free in your world of innerspace,
you can truly feel that you have had a real part in creating sonething new.

Speaki ng personally I would not want to take on an exceptional student who was not
reasonably well notivated. Trying to inspire a water-confident but unmotivated
person is sufficiently frustrating. I"ve tried and have not been dramatically
successful . The power positive notivationcangivetopeopletoovercomedifficulties
is virtually incalculable. As you build a climate of trust this further enhances
the notivation. The whol e procedure is going to take time and the financial rewards
are not necessarily great. Your mainreturnsw || be averyreal sense of satisfaction
and a sel f-reinforcenment of your position as an instructor inthis sport of diving.

To further clarify | nust confess to teaching in Hawaii, which is Paradi se enow M
usual teaching site is a protected beach behind a small barrier reef. M classes
areinthe daytine and are all -ocean. It does no harmthat the nmean wat er tenperature
i s about 73°F and the air tenperature is usually inthe low80' s. | amfree of many
of the probl enms | woul d encounter onthe Mai nl and. Water sports at home are a pl easure,
not an exerci se i n endurance. Although students get chilled, they can pick up a neat
sun tan at the sane tine.
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Inthis paper | will discuss in particular two exceptional students fromny records.
One was a total non-swimer at the start of her training, the other a poorly co-
ordi nated el derly di abetic, afunctional non-sw mer, afraidof thewater. Bothwere,
fortunately, highly notivated and al t hough neither could have been called a good
exanmpl e of physical fitness, both were nentally prepared to learn to dive.

| was never too sure of the prinmary notivating force for ny niddl e-aged non-sw mer,
Kay. | think it was partly peer pressure fromfellowfaculty nenbers who had si gned
up for the basic course, partly curiosity and partly a desire to neet a chall enge
of her own devising. In the case of the diabetic, Ed, the reason was nore obvi ous.
H s job requires that he nake periodic trips to anisolated Pacific atoll (what ot her
kind is there?) for which trips he is unaccountably charged vacation tinme. There,
because of the one-pl ane-a-week transportation problemhe is stranded for a week,
sonetines two, with absolutely nothing to do after his work i s conpleted. No diving
for the uncertified! Hi s diabetic condition was as yet undi agnosed. |n so doing
he had put hinself in a state of near panic on two occasions while attenpting
snorkelling. Please bear in mndthat both of these people wanted to | earn to dive.
Both came to ne. How flattering.

Believe it or not as you choose, teaching a conpl ete non-swi mer to di ve poses very
little problemif that difficulty is not compounded by fear. Tinme if you can afford
it, is on your side. Al you, as the instructor, have to do is to throw away the
rul e book and start at the end instead of the beginning. After we had established
Kay's good health and that her desire to | earn was quite genuine, we nmade steady,
even rapid, progress.

Kay went inmediately into full SCUBA gear for her first water session. Special care
was taken in choice of fins and mask to assure the greatest possible confort to
m ni ni ze personal problenms. The nask sel ected was the ol d style USDi vers “Pacifica”
with the bigfront purge. W have found t he ease of clearingthis mask makes it nearly
i deal for many of our students. Her harness was pai nstakingly adjusted and she was
deli berately slightly overweighted to start. She then waddl ed down to the beach to
begi n her great adventure.

What woul d you t hi nk t he basi c fears of the non-swi nmer and t he functi onal non-sw mMmer
are? |'ve found it’'s the problens of being unable to stay afloat and the inability
to breat he when you sink. It seens pretty-obvious that SCUBA is the ideal way to
attack these probl ens! The procedureistostart the student onthe surface breat hing
t hr ough t he regul at or, hol di ng bot h hands and faci ng t he student, nuch as you' d teach
a small child to sit on the bottomto bl ow bubbles, (all the time TRYING to | ook
friendly and encouragi ng through your own nmask) very gradually you both settle to
the bottomin about four feet of water. (Renenber that extra weights). M non-
swi mrer, encouraged to sink and able to breathe, quickly relaxed and studi ed sand
particles, nmytoes, discarded soda cans and anyt hi ng el se t hat happened by, entranced.

Not so ny diabetic. Breathing was fine, as long as his face was dry. As Ed tried
to fold his 6"3" of rigid and angul ar body into three feet (lowtide) of water, he
got the lower part of his face wet. OOPS! ALL STOPS! Wth Ed this one sinple step
took a full two hour water session. Two hours just to get himto sit on the bottom
breat hi ng through a regulator! He was obviously unable to keep up with his class
inthewater. The first conprom se nade was to arrange t hat he woul d attend al | regul ar
sessions but add extra sessions of water work by private arrangenent.

Working with Kay, the non-swi nmer, conparatively was a snap. In rapid succession
she breat hed, went to exhal ati on t hrough her nose with the mask i n pl ace, added snal |
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i ncrement s of water tothe nask herself andclearedit andfinallyrenoved andrepl aced
the mask and cleared it all w thout having taken the regulator out of her noputh
underwater. The next step was to have her correct her buoyancy which gave her step
by step drills in regulator clearing. Adjusted to neutral buoyancy, she began to
use her fins andtolearnto co-ordinate her ki ck underwater. Wth nothingto unlearn
it worked beautifully. W had just reversed nost of our nornal procedures.

After beconing acquainted with the basic method of nanoeuvring underwater, she
rapi dly caught up with the class | evel on the rest of her basic skills, still largely
underwater. There wasn't a hitch. By the end of her first two hour water session
she was buddy breathing with ne.

The next session, a week later (this class neets on Sundays only) she noved to the
surface, still using SCUBA, and at first with her vest nearly full. Gradually she
shifted over to snorkel use and continued to practice kicking, albeit not too well
to start with. 1In the days between classes | amsure she practiced. At any rate,
we lent her a class vest to use with her mask and fins in her apartnment pool. She
nmade rapid progress.

It was of inestinmable help that she was intelligent, verbal and well notivated. The
mechani cs of SCUBA diving cane easily to her, as they do to their first open ocean
day for skin diving skills. Wth her fins, her kick had i nproved so nmuch that she
was able to nanage surf entries and | edge exits with no nore than the routine
assi stance given her classmates. This was exciting. On this day we usually have
a full conplenent of safety divers along stationed in the ticklish places. Kay did
not avail herself of their services any nore than any of the other students.

Uneventfully, | might alnost say it becane dull, she progressed to the end of the
course doing all her water work with her class. Obviously you all know how easy it
can be for a poor swi nmer to nanage di vi ng reasonably well. 1t gives everyone a fal se

sense of security. The checkout dive day came and Kay, instructor escorted, made
a delightful dive with no problens. Certificates and cards were handed out. Did
Kay get hers? O course not! This had been discussed with her beforehand; after
all she still couldn’t swim

It was fortunate that at this time we were preparing candidates for instructor
trai ni ng which enabled Kay to join the twice a week “swi nm ng club” at our practice
area. Here her basic training finally began. By now Kay was totally confident in
the water, both on the surface and under it. She vigorously tackled laps with the
staff menbers which gave her |eg exercise. Next we renoved her mask, |eaving the
fins and a partially inflated vest. (W had Iong since stopped rem nding her to
inflate that vest, and by nowshe frequently forgot). Finally the fins were renoved,
and this tine Kay rather nervously put quite a batch of air into the vest and set
out in three feet of water to see if she could, in fact, swm The inflated vest
bot hered her and got in the way of the armmnovenents so, quite calmy, she took it
of f and nmerrily went on her way, rather jerkily but SWMM NG Lo! Qur non-sw nmi ng
gal had finally arrived at the point where nost SCUBA students start; able to tread
wat er, bob, float and swi m her necessary distances. (Side stroke seened to cone
easi est).

So she got her card and cel ebrated by conpl eting the course a second tinme “just for
fun” so that she could be with her husband, just back from Vi et nam

In Kay’'s case the secret was sinply a natter of opening MY mind to an un-orthodox
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ORDER of teaching basic skills to a person whose only handi caps were an inability
to swi mand i nner conviction that she couldn't |earn because she could not stay on
the surface. Using SCUBA i medi ately and in the order used sinply bl ewthe probl em
away. |’'ve tried it since with good results.

Wth Ed the problemwas nore conplex. W rking with Kay and ot her subsequent non-
swi mers had given nme nmethods and procedures. Ed was ny toughest chall enge ever.
(I'ncidentally, | don't specialize in non-swimers but you' Il have to adnit that a
non- swi mm ng SCUBA student is sonething of ararity and therefore nenorable). Wth
Ed we had an el derly functional non-swi mer, one who had been poorly co-ordinated
all hislife. Also Ed had badly frightened hinself trying, uninstructed, to use a
snorkel . He had exhausted hinself into a hypogl ycaeni c episode in his at-that-tine
undi agnosed di abetes. In his words, it was a bad scene.

W were extrenely fortunate that Ed's physician realized the enornpus inportance
psychol ogically for Ed to nmeet this challenge at a tine when his |life seened to be
headi ng strai ght for nowhere. This doctor was wi se enoughtorealizethat the general
i mprovenent in Ed's health was worth a ganble. At any rate he gave conditiona

approval. | was fortunate in once again having a well-notivated and intelligent
student . Ed understood the limtations inposed on him by his diabetes and he
under stood the disease itself which is not all that usual in diabetics. In fact he

had | earned by trial and error tocontrol his problemlargely by di et bef ore he changed
doctors and found out what the problemactually was!

At first ny problemwas to convince Ed that | had all thetineinthe world, no hurry,
and that his repeated failures even to get his face wet were not going to upset ne.
| believe my line was, “we’ll either get you under water today or stick around and
get you under water tonight”. [|I'mnot normally a very patient person but SCUBA
i nstruction has wought some changes. Wrking with Ed really convinced nme of the
necessity for presenting a totally calm wholly wunruffled, never-failingly
encouraging face to a student. He did get over his self-reproach; he accepted the
fact that a pip-squeak fenal e eight inches shorter than he and nearly as old could
do it and was prepared to teach HM He buckl ed down and really got to work.

But oh, it DID take tine and patience. Between each repetition of every drill we
stood up and discussed infinitesinml successes and failures. W weighed every
manoeuvre in terns of Ed’s sugar levels. |t gradually was borne in on nme that this

was very much a dual |earning experience and that | was | earning as nuch on ny side
as Ed was on his. Fortunately | had a mini mal background i n di abetic metabolismand
things like this fascinate ne, so we had sone val uabl e di scussi ons on energy | evel s.
(Ed i s capabl e of several hours of hard physi cal | abour under our Hawai i an sun, sinply
usi ng sips of Coca-Cola™to bal ance his sugar needs).

Gradual Iy we reached toward the goal of getting himcertified before his next trip
to the atoll. There would be no diving there for hi munl ess he had his card. Once
| finally got himinto the water the next hurdl e was air supply. Edis alarge-framed
man and a heavy breather. He was provided with the | argest bore snorkel avail abl e
and he found it just barely adequate for his surface work. You nust bear in mnd
that his residual fear | evel was NOT assisting himin any surface work and we tried
to stay underwater as nuch as possible to start with. He devel oped a hang up about
our cl ass regul ators and so he purchased his own-for class use. The psychol ogi ca
boost of his own regul at or and gauge was augrent ed for hi mby suggesting a regul at or
wi th an adjustable fl owfeature on the second stage. | amnot going to discuss the
pros and cons of this feature, | canonly attest that certainly inthis case the real
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val ue was a feeling of sone sort of control, however snall. It was real! H's own
pack, adjusted for his tall frane, was another help as was a large BC with tank
inflation. (These were not standard equi pnent). Here again ny personal feelings
had to be put aside, this student had to be equi pped to his preference. Step by step
and wi t h checks and halts, i n what ever order seened to be best to arrive at the desired
goal , the standards of performance for certificationwere net. Wth his extra hours
and his full attendance at the basic course, Ed nmade it and received his card. It
was a great day for both of us. He went off on his next assignnent and his only
conpl aint was that he didn't get enough diving.

Drawi ng on ny personal experiences and those of other instructors who have taught
exceptional students, | can generalize alittle. Teaching the exceptional student
isstinmulating, challenging and time consuning but in the process youlearntoo. You
get reinforcement fromTHElI Rent husi asmand frequently they try harder. Your teaching
techni ques may get a thorough shuffling. You may find yourself reorganizing your
basi c course for the regulator, then nmask and so on. Since ny experiences with ny
exceptions, we nowstart withnask clearingasthefirst | earned skill after breathing
under wat er .

Wher ever possi bl e take your cues fromthe student, rather than trying to stick to
arigid schedule. Flexibility is the golden word; if problens arise, you can skip
a whol e bl ock of routine exercises and coneback to themlater, or never. NAU very
wi sely does not rigidly structure the basic course. The handbook says “the fol | owi ng
skills must be perforned during the course ...” A swinmming test, per se, is not
required, but a level of conmpetence enmphatically is. Thou shalt not CERTIFY thy
student until he neets that level, but it does NOT have to be on the first day of
cl ass.

Because of the enornous increase of “stand around and talk story” tine involved in
teachi ng peopl e with physical and psychol ogical (especially the latter) hang ups,
| feel I"'mlucky to work in Hawaii. Al though ny prine teaching area | ooks very nmuch
i ke the breakwat er area near Monterey, the differenceis very apparent inthe anbi ent
air and water tenperatures.

Now | must speak out strongly and as an i ndi vidual. Two years ago TomMunt presented
a paper here in San Di ego which be called The Diver’'s Head. | quote, “if one were
to select aratio for the i deal bal ance of a diver, ny opinion would be 60%head and
40%physi cal ability. The heavier weight is in favour of the head as it governs the
physi cal response and control of thediver.” | concur. Awell trained TH NKI NGdi ver
who mai ntai ns a reasonabl e physi cal condition can be a far safer diver than one who
i s physically superb yet unthinking. Which group, after all, is the highrisk group
for autonobil e i nsurance? Are we goingto be driven by fear of | egal actiontoinsist
on ever nore conpl ex and demandi ng physical criteriaor are we goingtotry to becone
i ncreasingly aware of the nmore subtl e problens? To knowyour linitations andto have
the maturity to abi de by and work within, that know edge wi Il prolong the | ength and
enj oynent of a diving career.

I think we do a great disservice to a | arge nunber of people by basing so nany of
our standards and decisions on the experiences and conditions of one ngjor
geogr aphi cal region and of one | arge popul ati on segnent. Wy does a diver have to
be trained as if to dive in cold, dirty water when he doesn’t live in that area and
inall probability will be unlikely ever to dive there? W have been so brai nwashed
about our sport that we're in sonme danger of making diving |like a club for which the
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entrance requirenments are so stiff that the club expires for |lack of nmenbers. | am
sure that there are many physi cal handi caps. Students who, with drive on their part
and with pati ence and i nnovative teaching on the instructors’ side, have surnounted
t he chal | enges, have been certified and who have gone on as safe and enthusiastic
di vers.

Both of the two divers | have discussed in depth are currently active divers. Kay
recently called nme in panic with an ear problem Her doctor, a non-diver, had given
her the classic “you’ll never dive again” pitch. Fortunately there are other ENT
nmen and she was referred to one who dives. Net result - a happy diver once nore doi ng
her thing.

Ed di ves with us every weekend when he’s not bopping around the Pacific Basin with
tanks and portabl e conpressor. Nowthat he's certified he's devel oped his own styl e.
He cl ears his own special hand signals with his buddy for each dive and limts his
dive to atotal consunption of an Al um num90 charged to 3000 I bs. He uses this air
for surface swinmming as well as the actual dive because this represents his
approximate energy limt. A few eyebrows were raised at first because this is
unort hodox behavi our, at least in Hawaii. | was able to quell this when | nentioned
havi ng seen a NAU instructor, fromthe Minland, using his regulator for a surface
swim After all | know, and Ed knows, that he CAN use that pesky snorkel

Ed al so di ves wi th an energency supply of hard candy in plastic fil mcylinders tucked
into both pockets of his BC. He can confortabl e eat the candy underwater should a
need arise for an energy boost at depth. He conplains that the taste of candy and
saltwater is nauseating, but it works. Incidentally, these little cylinders are
pressure proof, or at |least they stay dry inside, down to 130 feet as | di scovered
by acci dent. W are at present investigating the possibility of taking Cokes
underwat er i n playtex col |l apsi bl e nursers. Except that | break up every time | think
of Ed nursing away at 60 feet or so it nmight be an alternate sol ution

Because of circulatory problens of diabetes, Ed has inposed sone other limts.
Fol I owi ng di scussion with his doctor and with ne, he abi des by the regul ation of no
di ves requiring stage deconpression. He linits his depths. Every dive he nakes is
cal cul ated as col d and arduous, that is, he uses the next greater tine and depth for
cal cul ati ons. | enphasize that these linmtations are self-inposed, are self-
i nvestigated and are scrupul ously observed. Ed uses his head.

To stay i n shape for diving Ed rides a bicycle and wal ks. Hi s doctor is pleased with
the overall health picture although still alittle dubious about diving. The nmain
point is, | think, that wi thout the inducenent of diving, Ed would be less likely
to make as nmuch effort to maintain such a good | evel of condition

And so it goes. How do you bal ance your tinme and effort; against financial rewards
or agai nst job satisfaction? Are you, as atrainer of the exceptional diver rel easing
a hi dden nenace on the sport diving world or are you giving another hunman being a
long lasting recreational activity that will enhance their enjoynent of life and
i mprove their general health? W as diving instructors nmake this assessnment. After
all it is our nanmes that go on those cards. | would sinmply like to enter a plea for
the Geritol Kids and the well-notivated non-swi nmers of the world who would liketo
join us in our world of underwater. Don't sell them short.

* *x * *x * *x *x % *x * *x * * *x *
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THE SQUEEZE, THE EAR AND PREVENTI ON
Noel Roydhouse, ChM Auckl and

As it is only a short tinme since water sports have becone popul ar, and then only on
apart-time basis, the hunan ear i s not now, nor will it ever be, suited for prol onged
imersion in water. There are various ear disorders peculiar to scuba diving and
t hey occur in each of the three parts of the ear: the outer, the middle and the inner
ear. "Squeeze" is a termused by divers, being their nanme for barotrauma, derived
fromthe pressure squeezing the affected part and the "Reverse Squeeze" by pressure
of expandi ng gas.

Quter Ear Squeeze or "Reverse Ear"

Qut er ear squeeze (Figure 1) isasimlar conditiontothe squeeze of the m ddl e ear,
results in damage to the skin of the outer ear canal and requires pressure changes
of 20-50 feet. The outer opening of the ear canal becomes obstructed by the pliable
rubber hood, and as the air pressure in the outer ear canal does not equalise with
wat er pressure, a negative pressure develops inrelationtothe surrounding pressure
and to the nmiddl e ear which has been pressurised by auto-inflation. This negative
pressure, when sufficiently great, results in
rupture of blood vessels, haenorrhages under the
skin, blood blisters and rupture of these. To
prevent it, it is reasonable to cut a snall holein
t he hood over the ear to let in water and this does
i mprove underwat er hearing and sone people claim
aninprovenent intheir abilitytoclear their ears.
The diagnosis is nade fromthe history - ear pain et 3
not relieved by inflating the nmddle ear and o o Rmtureﬁ-
bl eedi ng fromt he ear. Exami nation shows a tattered o g?] P 00d blister?
ear canal and after cleaning no hearing | oss. The ot Neopr ene hood
early treatnment is as for aruptured ear drum- keep
dry, antibiotic powder, and then cleaning in ten
days to inspect for residual danmege

Wat er pressure

M ddl e Ear Disorders

. . . Fig. 1 "Reverse Ear" or
An abscess in the nmiddle ear is not very conmon, outer Ear Squeeze. The
bei ng caused by infection in the nose as a result Eust achi an t be i s open but t he
of excessive nasal congestionduetotheirritation ear canal i s bl ocked, produci ng

in the nose of sea water, the entry of which is
prevented by the face mask. The infection then
spreads up the Eustachian tube to the niddle ear
It is commoner in social surface swimers because they allow water into the nose,
but it is rare in trained swimrers because of their breathing technique.

| ow pressure in this canal

The eardrumruptures due t o poor mi ddl e ear pressure equal i sation on descent, 9 cases
(Figure 2),when the rupture is inward or on ascent, 4 cases(Figure 3),due to
congestion of the Eustachi an tube preventing air escape fromthe ni ddl e ear when t he
drumruptures outwards. Prevention is dependent on a healthy nose and the ability
toclear the ears. Inonly two cases did vertigo occur as aresult of the cold water
gai ning entrance to the mnmiddle ear

Aur al barotrauma or pressure danmage to the ear of a |l esser extent involving earache
or pain and bl eeding into the eardrumespecially on the handl e of the mall eus where
it can frequently be seen in scuba divers, illustrate the conmon occurrence of ear
troubles all due to defective function of the Eustachian tube. The Eustachian
dysfunction also plays a najor part in the inner ear disorders.
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I nner Ear Di sorders

Inthe distinction between vertigo and di zzi ness, bot h of which are synptons and not
di sease entities, vertigo denotes a hallucinatory state of novenent, not restricted
to the sensation of rotation but al so when obj ects withinthe visual fields are noving
rapidly fromside to side or up and down.

Al ternobaric vertigo which occurs when ascending i s due to the expansion of the air
in the middle ear (Figure 3) as the surrounding or anbient pressure decreases.
Nornal | y t he Eust achi an tube opens passively all owi ng out the excess air on ascent,
but when the tube is congested there has to be a greater differential pressure to
force openthe sem -bl ocked tube. As this pressurerisesthe eardrumrarely ruptures,
but in those cases whose eardruns remain intact, vertigo can occur.

Because sone cases devel op a vertical novenent of the eyes up and down, such that
obj ects seemto nove up and down and it i s probabl e that the footplate of the stapes,
which is normally only 2 nmfromthe utricle of the bal anci ng apparatus, stinulates
this directly. It has been shown that stinulation
of part of the bal anci ng appar atus causes novenent
of the eyes up and down and so the diver sees
obj ects novi ng up and down, the "shi mer effect"”.
In those cases in which a rotary vertigo occurs,
thisis dueto greater stimulation affecting other
parts of the of the bal anci ng apparatus causing a ,
hori zontal novenent of the eyes resulting in a airat §
feeling of rotation or spinning. The directional pressure |
response in these cases of vertigois inportant in
deci di ng whet her or not the Round W ndow nmenbr ane
i s ruptured.

-: ! u!er ear canal
¢ Jur at water pressure

Rupt ur e of t he Round W ndow menbr ane occur s t hr ough

forceful and prol onged i nfl ati on of the mi ddl e ear Fi gure 2: The Eustachi an t ube
in an attenpt to overcone the relative negative is | ocked cl osed, because the
m ddl e ear pressure as aresult of descent. If this wat er pressureis greater than
inflationis del ayed, greater pressureis required the muscl e openi ng power.

to overcone the pressure differential of descent.

Forceful prolonged attenpts to inflate the m ddl e ear causes high pressure inside
t he chest cage, preventing the bl ood drai ni ng down the neck fromentering the chest.
This causes arise in the jugular vein and other venous pressures in the neck, then
i nsi de t he head, causi ng decreased absor ption of the cerebro-spinal fluid (CSF) which
surrounds the brain and spinal cord. There is a tent-like prolongation of the
subar achnoi d space containing the CSFintothe inferior surface of the tenporal bone
form ng a tube of varying size, the Aqueduct of the cochlea, joining the CSF around
the brain to the inner ear whichis inthe mddle of the tenporal bone. This tube's
i nner opening is just adjacent to the thin Round W ndow menbr ane whi ch separates the
i nner ear fromthe mddle ear.

If the CSF pressure rises high enough, there can occur a rupture formng a hole in
this 3 mm Round W ndow nenbrane with | oss of inner ear fluid into the nmiddle ear and
this can continue after the CSF pressure drops. Sudden deaf ness and vari abl e vertigo
or | oss of bal ance devel ops. This nmenbrane can be repaired by surgery and if it is
carried out within 2 weeks of the incident, normal hearing results. Nowthat it is
a recogni sed conditionit is being di agnosed nore often but many doct ors and surgeons
still do not bear this condition in nmnd when dealing with scuba divers.
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It can be seen that many of the ear
di sorders areadirect result of mal function
of the Eustachi antube either duetofaulty
techniqueinclearingor inflatingtheear,
or due to athickening or congestion of the
nmucous nenbrane i ning the tube (Table 1).
It is incunbent on the diver to have a
heal thy nose, not to lie flat as in sun
bathing, and to refrain from al coholic
beverages prior to diving.

Nasal congestionis acomon occurrence and
undoubtedly l eads to difficulty in opening
t he Eust achi an tube. In 43 of the patients
treated for ear disorders arising from
scuba diving, the treatnent ained at

cl earing nasal congestion (Table2) relieved
their disorders.

Congestion g
pressure §

Figure 3. The "Reverse Squeeze". In
ascent with the Eustachi an tube bl ocked
t he expandi ng ai r pushes out t he eardrum
whi ch may rupture but if not, the stapes
(stirrup) bone is pushed intothe mddle
ear where it irritates the bal ancing
appar at us.

Table 1

Causes of Tubal

Primary nasal congestion
Venous congestion of posture

Congesti on
Al cohol
Sni ffing

Table 2

Causes of Nasal

The commmon cold
"Si nus" trouble
Devi at ed nasal

Congesti on
Allergic rhinitis
Sinusitis - with pus
Adenoi ds

sept um

Val sal va' s Manoeuvr e

Val salva in 1704 published the first nethod of getting air up the Eustachian tube,
describing it as part of treatnent for the discharging ear. Hold on to the nose,
nmout h cl osed and bl ow hard down t he nose and air may go up the Eustachian tube into
the m ddl e ear. However, this procedure, if prolonged, can have sone adverse effects
dependi ng on various individual characteristics.

It is said that fainting can occur, but nore inportantly this is the nethod for
rupturingthe Round W ndow menbr ane as al ready descri bed. That it i s not as dangerous
as some witers described is borne out by the fact that this nethod is the standard
procedure for thousands of scuba divers throughout the world and very few ever cause
damage to their ear.

Eust achi an Tube Bl ockage

This inturn may be due to two factors: (a) Functional, or faulty techni que and (b)
i ncreased thickness or congestion of the |ining of the tube.

Techni que covers the fundamental details as to howthe Eustachi an tube opens. That
Val sal va' s Manoeuvre works in the majority of divers seens agai nst the rul es anyway.
Fromthe Figure 2 it is clearly seen that as the pressure is raised it will cause
i ncreased cl osure of the i nner end of the Eustachi antube whichis nostly soft tissue,
projecting up to 2 cminto the throat at the back of the nose where it can be seen
with a mrror.
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The valvular mechanism displayed here is
t heref ore nore conpl ex than this di agramand
is illustrated with Figure 4. Val sal va's
manoeuvre will occur if the first part of the
Eust achi an tube i s opened and the air pressure
wi |l then be ableto force openthe second part
of the tube. Unless a personinadvertently or
unknowi ngly or inknow ngly has the inner end
partly open, Valsalva's manoeuvre will fail.

Howt hento set t his nuscl e going soastoclear
the ears?
Figure 4 Before Valsalva's
Frenzel Manoeuvre manoeuvre will work the inner end
of the Eustachian tube nust be
This was studied by the Germans before the partially opened.
Second World War in their dive bonber pilots
who hadtoinflatetheir ears as t hey descended
rapidly. Herman Frenzel describedin 1938 a manoeuvre to i nfl ate t he Eustachi an t ube
wi t hout having to use the pressure effect of the lungs. Wth the vocal cords cl osed,
the air in the nasopharynx i s suddenly conpressed by forcing the base of the tongue
and t he pal ate agai nst the posterior wall of the nasopharynx. To performthis, one
takes a light inspiration and bl ocks the glottis suddenly as if about tolift a heavy
wei ght, pinch the nostrils and start to nake the sound "K' which rises the base of
t he tongue and nmekes it go back against the soft palate which then forces the air
into the Eustachian tube. This positionis sinmlar to the beginning of a swallow
and i f performed correctly one feels the pressure on the nose which is pinched, and
t he sensation of fullness inthe ear. The nmouth may be open or shut. Thi s manoeuvre
is conpletely independent of respiration and has no effect on the air below the
glottis. Thereis alsonoeffect onthereturn of bl ood causi ng bl ood pressure changes
or any likelihood of Round W ndow rupture.

The Vol unt ary Tubal Qpeni ng has been descri bed by French di vers and consi sts of trick
novenents of nmnuscles around the Eustachian tube. By obtaining a controlled
contraction of the soft palate and of the upper throat nmuscles a force capabl e of
overcom ng the normal el asticity closingthe Eustachi an tube is obtained and the tube
opens and a patent canal is present for equalisation of the air pressure between the
back of the nose and the niddle ear.

You have to be able to activate these nuscl es and reproduce the sanme feelings in the
upper neck or behind the jaws as when the ears clear by other nethods. To nmake it
easi er toreproduce these sensations onecanlookinamrror withlight froma w ndow
and viewthe soft pal ate and back of the tongue, the scuba diver is asked to try and
mmc these novenents hinself while [ooking in a mrror.

In fact whet her or not a person succeeds in hol di ng the Eustachi an tube open he does
learn to activate the nmuscles which tend to open up the tube so that an increase in
pressure in the nose or throat finishes off the opening and this enables clearing
of the ears to be performed with | ess pressure frombl owi ng. Many divers bl ow down
t he bl ocked nose then wiggle their jawabout until the ears clear and they are then
trying out all the various nuscles inthat regionuntil the correct oneis activated.
From what has been said if they were to find out what particular novenent is the
necessary one, then instead of aimessly wiggling the jaws about they should go
direct for that novenent which opens the tube. The npst inportant advice is that
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all divers shouldinflate their ears before | eaving the surface to gi ve thema hi gher
pressure inthe niddl e ear to reverse the effect of the squeeze and giving themtinme
to get stabilisedunder thewater beforeinflationisrequiredagain. The diver should
then be continually inflating his ears every 2 or 3 feet of descent by what ever net hod
he has found to suit hinself.

As nentioned at the beginning, the human ear is not now, nor will it ever be suited
for prol onged i mrersi on under t he water. However, if the proper precautions aretaken
to mnimse the effects of the water on the ear and the nose, it should be possible
to nmake any person's nose and ear suitable for scuba diving.

* *x * *x * % *x % *x * *x * * *x *

Whal es: not Haenophilia but an adaptation for deep diving

Al t hough cet aceans appear to have prol onged bl ood-clotting times this does not nmean
t hat t hey are haenophiliacs. |In soneinstances it has been shown that certain bl ood-
clotting factors are absent inthe bl ood of whal es, but this does not appear to affect
the clotting in nornal wounds or tissue damage. However, clotting within the bl ood
vessels may be affected. This decrease in intravascular clotting would be
advant ageous to deep-diving aninmals such as whales for two reasons. First,
di ssemi nated intravascular coagulation is a mjor factor in severe cases of
deconpressi on sickness in man, so the |ack of such coagul ation could hel p prevent
deconpressi on sickness in whales. Second, acidic blood in man i s hypercoaguabl e.
After a long dive, a cetacean's blood is nore acidic due to increased carbon oxide
content. Lack of coagulating factors nmay help keep the blood nore fluid. In
concl usi on, whal es have a highly evolved circul atory systemadapted to their deep-
diving way of life. They are not, however, haenophiliacs.

( Reproduced from SEA SECRETS, Vol 20, No 5, 1976
by courtesy of the International CQceanographi c Foundation.)

* *x * % * *x *x * *x * *x * * *x *

Parrot fever from Cl ans

Aresearch teamfromthe Smthsonian I nstitution and Maryl and Department of Natural
Resources has been | ooking at marine ani nal di seases by studying the gut contents
of Chesapeake clans and oysters under the high nmagnification of an electron
m croscope. They find shellfish infested with a variety of phages and nicrobes,
i ncluding sone that resenbl e the chlamydia of psittacosis, the disease of parrots
that al so infects humans. Thus, they suggest, clans may transmt this disease to
humans who eat raw cl ans.

Sea Technol ogy, June 1977

* *x * *x * % *x * *x * *x * * *x *

Are the days of deadliness of the shy bl ue-ringed octopus nunbered? There i s enough
venomin the adult’s two tiny sacs to kill 10 people. But now Macquarie University
reports that a five-nenber research teamhas di scovered the chem cal make-up of the
mainlethal toxininthe venom It isidentical tothe known conpound, tetrodotoxin,
present in toad fish, sonme newts and frogs. Now what is needed is the antidote.

Sydney Mbrning Heral d, 19 Nov 1977
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NEDU TESTS DECOVPRESSI ON COVPUTER

The Navy Experinental Diving Unit, Panama City, Florida, developed nathenatical
prograns in May and June 1977 for use with the Swi nmer Life Support System (SLSS)
M< 1 closed-circuit scuba. The dive progranms are tailored to the constant oxygen
partial pressure gas m x supplied by the SLSS and are generated by a micro-conput er
that is carried on a swimer’'s arm The conputer keeps track of the tinme spent at
each dept h and cal cul ates t he saf e ascent depth t hroughout the dive. This elimn nates
the need to count the entire bottomtinme as being at the deepest depth of the dive,
extendi ng the anmount of tinme a swimer can spend under water safely.

The devel opnent of these multi-depth progranms involved 215 test dives to a maxi num
depth of 175 feet. The dives, which were conductedinthe 55,000 gall onwet hyperbaric
chamber at NEDU, sonetines | asted | onger than 6 hours. Approxi mately 900 man- hours
were spent in the water by the test divers. Participants in the test were divers
fromNEDU, Expl osive Ordnance Di sposal (EOD) Group 2, EODFAC, Underwater Denplition
Team (UDT) 11, UDT 12, UDT 21, Seal Team 1, Seal Team 2, |nshore Warfare G oup 1,
I nshore Warfare Group 2, and BUD/ S.

These conputer-generated dive tables will be used as part of the inshore warfare
swi mer delivery system They will enable a swimer to vary his depth while
approachi ng and departing his objective. In addition to these tables that are

conmput ed for the SLSS ai r-oxygen m x, the devel opnent of similar tables for air dives
i s antici pated.

The M cro-conput er was devel oped by t he Naval Ccean Systens Center in Kailua, Hawaii .
It is battery operated and fits in a 4 x 3 x 2 inch case that can be strapped to a
diver’'s forearm The conputer displays necessary information to the diver wearing
it, including his present depth in feet and safe ascent depth in 10's of feet. In
addi tion, the conmputer’s display shows a coloured|ight toindicate whether the diver
i s deeper than his stop (greenlight) or if heis at his stop (red light). Wen the
diver is too shallow, all the digits flash and a yellow light cones onto alert him
to the i mm nent danger of conprom sed deconpression.

It is planned that this device will undergo further testing and will be avail able
to the Inshore Warfare comunity comrenci ng FY79.

Extracted from FACEPLATE - SUWMER 1977

* *x * % * % *x * *x * *x * * *x *

NORTH QUEENSLAND UNDERWATER MEDI CI NE CONFERENCE

Dr. Dennis Pashen is organising a North Queensl and Underwat er Medi ci ne Conference
from 29 August 1978 to 4 Septenber 1978 at Hi nchinbrook Island. We wi sh himevery
success in this venture.

Address for correspondence:
Dr D PASHEN

3 Wite Street
| NGRAM  NORTH QUEENSLAND 4850
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FLY- AWAY M XED GAS DI VI NG SYSTEM DEVELCPED BY US NAVY

Tinmothy B Stark Lt JG US Navy, Diving and Sal vage O ficer
Har bour Cl earance Unit One, Pearl Harbour, Hawaii
Sea Technol ogy, Septenber 1977

Har bour Cl earance Unit One has desi gned, constructed and tested a portabl e ni xed gas
systemcal |l ed “Fl y- Away M xed Gas Systent. The purpose of the systemwas to establish
a portable nixed gas diving capability at the unit and in the Pacific Fleet. The
basi ¢ conponents of the systemare: m xed gas stowage contai ners, oxygen stowage
contai ners, an air stowage contai ner as gas distribution console, a two nan open
diving bell and the US Navy Mark-1 Diving Qutfit.

The systemoperates fromany platformof opportunity equi pped with a boomor crane
with amnnmmlift rating of four tons. The systemis not dependent upon the host
pl atform for services, except space for the system

The systemis capabl e of supporting 18 dives of 300 feet for a maxi numbottomtine
of 30 m nutes wi thout gas resupply. Gas resupply in the field can be acconpli shed
with either pre-mix gas or raw gases ni xed on the site. The systemis configured
such that two i ndependent HEOX mi xes, oxygen and air are available to the consol e
operator for supply to the divers.

The systemhas been operationally depl oyed fromHawaii to a host platform5000 niles
away and set up to conduct helium oxygen dives to 195 feet. Planned nobilisation
time for deploynment of the systemis 24 hours, and set up tinme on the host platform
is 12 hours.

(Editor: This renarkabl e advance in diving capability could result in a very
difficult medical situation shoul d deconpression sickness occur, after, say, a 200
foot dive as adequate reconpression facilities would al nost certainly be | acking on
the host platform Careful “disaster” planning woul d appear to be mandatory.)

CARCI NOGEN ACCUMULATI ON

Benz (a) pyrene is a conmpound with high carcinogenic activity widely distributed in
the environnent as a result of the transportation and conbustion of petroleum
products. Ateamof investigators headed by NA Zobova of the Georgi an branch of the
All-Union Institute of Marine Fisheries and Oceanography recently reported
nmeasur enents of the uptake and retention of benz (a) pyrene by three common Bl ack
Sea organi sns. They found t hat nussel s concentrat ed t he conpound wher eas t wo speci es
of fish showed no accunulation. They attribute these results to the fact that
vertebrates can netabolise petrol eum derivatives whereas invertebrates lack this
ability. Thus it may be safer to eat fin fish than to eat shellfish under certain
conditions of ocean pollution

Sea Technol ogy, June 1977

* *x * *x * % *x * *x * *x * * *x *

“ DI PPY”

| was di scussing future plans with a young Mere Mal e who sai d he wanted to be a deep
sea diver. When | said the equipnent mght be rather expensive, he denied it
vigorously. “W’ve got |lots of stuff |ying around at home,” he said. “Just sone
wool to stuff your ears, a peg for your nose and a heavy rock to tie on so you’'l
get to the bottom quickly.”

Letter in New | dea, 31 Decenber 1977
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SUBSCRI PTI ONS

Menbers pay $15.00 yearly. Associ ate nenbership for those neither nedically
qual i fi ed nor engaged i n hyperbaric nor underwater rel ated research is avail abl e for
$10.00. The journal is sent up to four issues yearly to both full and associate
menbers. Those resident outside the i medi ate Austral asian area should wite for
the special terns avail abl e.

Treasurer: Dr WRehfisch, 5 Allawah Avenue, Frankston WVIC 3199

* *x * % * * *x *

NOTES TO CORRESPONDENTS AND AUTHORS

Pl ease type al | correspondence and be certainto gi ve your nanme and addr ess even t hough
they may not be for publication. Authors are requested to be considerate of the
limted facilities for the redrawi ng of tables, graphs or illustrations and should
provide sane in a presentation suitable for photo-reproduction direct. Books,
journals, notices of Synposia, etc will be given consideration for notice in this
journal .

Addr ess correspondence to:
Dr Dougl as \Wal ker

PO Box 120
NARRABEEN NSW 2101

* k x Kk kx *x K* *
DI SCLAI MER

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

* *x * *x * * *x *
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