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Edi tori al

It was a happy chance that | ed Sir | saac Newt on to conpare his discoveries with
those of alittle boy playing on the sea-shore and finding a snoot her pebble
or a prettier shell than ordinary, while the great ocean of truth lay all
undi scovered before him Those i nvol ved i n Di vi ng Medi ci ne are i ndeed entering
the ocean and when they report their experiences and findings they neke it
possible for thenselves or others to recognise that another fragnent of
i nformati on has been obtained from that greater ocean of Harvey’'s simle.
Hopefully fromtine to tinme other “snooth pebbles and pretty shells” will be
constructed fromsuch fragnents of informati on, but at the present tine we are
largely comng to recognise the need to reassenble sone of the information
al ready at hand. As recognition of ignorance nmust precede | earning, this need
not dismay us too greatly. The papers in Journals such as this may supply a
m ssi ng piece of information to sone reader, cast a query on a accepted present
theory, or even confirma belief. Andto sweetenthe pill of Theory and Practice
you get sharks and sex: naturally both bring problens in diving.

Theory is presented by Dr George Bond’ s (too brief) note on his personal views
and practical experience. It is hoped that further papers will be avail able
fromthis author, one of the nore recent “translations” fromthe US Navy di vi ng
medicine eliteto Civil diving. One indicator of the i nadequate nature of past
interest in, and involvenment with, divers had been the tardy recognition of
unconsci ousness in Commercial (Ol Rig) divers. It is nowapparent that epi sodes
are far nore frequent than previously believedandthereis present i nvestigation
into this matter in the North Sea area. This, under the sponsorship of the
Department of Energy, is briefly brought to our notice by Dr Childs. It is
not ewor t hy t hat di vers, incl udi ngthe Supervi sors, were presumabl y not reporting
the cases because no lasting ill effects were observed. Are other matters
simlarly being |l eft unnmenti oned onthe “l et sl eeping dogs |ie” principle? The
growi ng awar eness anong di vers and di vi ng contractors of the val ue of reporting
schenes is asignthat divingisevolvingfromthew Idfrontier norality towards
the recognition that no man is an island, conplete in hinself.

It is a strange paradox that the denonstration by wonen of their equality with
men shoul d have ledto arecognitionthat they aresignificantly different. Till
recent |y Medi ci ne has regarded wonen as bei ng t he sane as nmen except i nthe nost
obvi ous ways, whil e anatoni sts have regarded themas the basic type fromwhich
the mal e was devel oped: the religious folk have offered views al so. But now
we have Dr Bassett and ot hers showi ng that, indivingat | east, wonen don’t behave
physiologically in the male manner. Professor Higgins, your hope is vain.
Per haps we shoul d be demandi ng H' S and HERS di vi ng tabl es (and conproni se ones
for those so wishing). What a set-back to progress if it should be shown t hat
men made t he best Aquanaut s and wonen t he better Astronauts. Perishthe thought.
But the case presented by Dr Bond indicates that there may be practical
consequences arising fromthe different susceptibilities to DCS. It may be a
factor wi se divers nake all owance for w thout awaiting official confirmation.

Physi cal fitness is the one universally accepted shi bbol eth in D ving Medi ci ne,
all new diving candidates being neasured against CZ18, the conputer age
Procrustes. One of the nost remarkabl e of Theseus figures to face this tyrant
has been Dr Nick Fl emming. W are now pl eased to record anot her valiant fighter
for the flexible approach to the concept of FI TNESS, Debi e and her Instructors
deserve cautious praise, for the risks they faced and face fromundert aki ng her
trai ning were and remai n forni dabl e. Courage and t enacity of purpose shown here



and in other casesillustrate that the “X’ factor of the diver him(or her) self
nmust be included in the dive equation.

The only accept abl e excuse for the existence of diving nedicine as an integra
part of theworldof diversisits claimto adviseonthe prevention andtreatnent
of diving related norbidity. It is in such a context that special welconme is
afforded Dr Carl Ednond’ s definitive article on the place of in-water oxygen
t herapy for deconpression sickness. Few, if any, go through life w thout being
told “if you can’'t be good, be careful”, so read this article carefully if
intending to dive away fromready access to a Chanber facility. DCS being of
a maverick disposition even the nost careful diver can be “hit”.

Prevention shoul d al ways have pri de of place in disaster planning, sothe papers
reproduced fromthe US Navy’ s FACEPLATE have a wi de rel evance. The “Perils of
Paul i ne” adventures of Professor Nemiroff’s patient show that survival can be
an unexpected as was the spinal hit in Dr Bond' s report. The advice on correct
radi ol ogi cal checki ng of bones of diversistinely, for thereisapresent climate
of opinion that one can have to many exposures to X-rays. One should al ways
renmenber the filns that end in the discard have al so exposed the patient to
irradiation, an added reason for restricting surveys to a few experienced
radi ographers and radi ol ogi sts.

Arewe in Australia, organi sedto undertake trustworthy and researchers val uabl e
nmedi cal reviews of divers at this time?

It woul d be unt hinkable to onit nmenti on of Wade Doak, whose book on Sharks and
men i s revi ewed, and Peter Harri gan whose cartoon enlivens our pages once agai n,
whil e Dr Pahen makes the touch of a Sea Wasp sound as fearsone as any shark
We t hank al | contri but ors and those ori gi nal publishers who have pernitted papers
to be reprinted.

Meeting at the School of Underwater Medicine, 3 March 1979

Many nmenbers and their famlies attended their first SPUVS neeting at the SUM

The neeting comenced with a guided tour of the School buildings, the mlling
t hrong being granted views of both the recogni sabl e nedi cal equi prent and the
el ectronic narvel s that only Scientific Oficers dare clai mto understand. Then
all wereinvitedto viewsone diver volunteers(?) denonstrate three diving sets:
air, nitrogen-oxygen, and oxygen. The weather ensured that the spectators
appreci ated the wetness of the diving environment but very luckily cleared in
good tine for the BBQto proceed without hitch. Thanks are due to those who
prepared the food and to the RAN di ver who performed the cooking duties, and
al so to our Treasurer who did his best to ensure the financial success of the
neeting. In the afternoon the non divers were free to use the pool while the
others went to hear the papers prepared for their entertai nment and educati on

The first speaker was Bob Wallace, who is intimately involved in underwater
phot ogr aphy and the organi sing of conferences. He was followed by Dr Robert
Layne, nuch invol ved i n Enmergency Departnent medicine in California. He told
of the different conditions nmet with in Northern and Sout hern California, the

continued on page 8



Spinal Bends: a Case and Sone Comments
CGeorge F Bond, MD

This case is presented in the formof a letter and reply, as that is the way
it was.

Dear Dr Bond

I have read about your pioneer advanced in underwater technology and the
formation of the Institute of Diving. | hope that you nmight be of benefit to
me, or at least point ne in the right direction. 1In April ny wife suffered
deconpressi on sickness with injuries to the spinal cord in the C5 and L4, and
possi bl e S4-5 area. This was while we were diving in Wst Pal mBeach, Florida.

The di ve was maxi mumdept h of 80 feet, average depth being 70 feet, bottomtime
was 30 minutes. This was the first dive of the day and followi ng the injury
my wi fe went through three hyperbaric oxygen treatnments totally sone 19 hours.
She i s showi ng gradual and sustai ned i nprovenent in her neurol ogic deficits at
this time. However, | amextrenmely interested in pursuing the etiology of this
for our personal satisfaction as well as the possibility that it m ght be of
assistance to another sport diver in preventing this tragedy. M wife is 37
and was i n excel | ent physi cal health, playingtennis five days a week and runni ng
somethreetofiven|es awek. Follow ngher reconpression, she has been wor ked
up extensively with a barrage of |ab work, spinal taps and conputerised head
and body scans, all of which have been within normal limts.

One of the main questions is why this happened, since we were well within the
Navy tables, we were diving with a dive master, and there were no infractions
of diving rules. In addition to wondering about the etiology there is the
guesti on whet her it woul d be safe (or even advi sabl e) for her to dive agai n si nce
she didreceivenultipleinjuries fromthe deconpressionillnessthefirst tinme.
This was not her first dive to 80 feet, not the hardest or npbst dangerous as
far as deconpression illness is concerned. She was exam ned by two internists
who have had training in hyperbaric nedicine, but both of us would like her to
be evaluated by a professional who specialises in hyperbaric medicine with
ext ensi ve knowl edge i n deconpression sickness. | would appreciate it if you
could assist me with this task.

Sincerely
“ABC’, MD

Dear Doctor C

It is always disturbing to hear of yet another spinal cord “hit” following a
routi ne and well executed sports dive. | wish that | could call it a one in
amllion occurrence in the |list book of deconpression casualties, but suchis
sinmply not the case, which underscores our neagre know edge of the etiol ogy of
bends involving the spinal cord. Let nme elaborate on this a bit.

Firstly, about twenty percent of spinal cord“hits” followcl ean, non-repetitive
di ves. Depth does not seemto be a factor, but in practically every case the
di ve has approached the no-deconpression limts. Characteristically, in the
50-o0dd cases |’'ve treated, the victimhas surfaced in a normal physical state
and then, within a surface interval ranging from20 mnutes to 12 hours, has
experi enced upper |unbar pain which rapidly becane girdle-like in character,



simul ati ng nost closely the syndrone of Tabes Dorsalis, which we rarely see
nowadays in practice. At this point the stricken diver reports that he (or she)
nmust have stressed his or her back during the dive, and proceeds to |ie down
of deck for relief. Mnutes or hours later the victimdiscovers ill-defined
par aest hesi as of the | ower extremties, and di scovers notor paral ysis as well.
Bl adder invol verrent does not becone apparent for some hours.

Physi cal exani nation of this typical case reveal s an apprehensive patient with
quite normal vital signs with respect to all but the spinal cord conponent of
the CNS. Ordinarily, thesomaticinvol vement at | ower segments as well. Anterior
and posterior horn abnormalities will be noted, in varying degrees of severity.
There will be present degrees of flaccid paralysis of the |ower extrenities,
wi th positive Babi nskis, ankl e cl onus, positive chaddock, absent crenasterics,
and weak or absent abdoni nal reflexes. Position sense is generally absent. In
short, we have an instant parapl egic.

The treat ment of this dive paraplegicis pretty well established, though through
trial practice, not extensive research. US Navy Table 6-A is the primary
treatment of choice, since this conbines the desiderata of rapid, deep
reconpression for reducti on of bubble size with subsequent oxygen drenching to
relieve the hypoxis neural tissue of the spinal cord. This therapeutic protocol
may be repeated at suitable intervals, or until the hazard of pul nbnary oxygen
toxicity beconmes too great. On rare occasions after apparent failure of the
6- Atherapy one m ght try Table 1V, although very few of us woul d advocate this
final gesture, sinceit holds virtually no prom se, save further physi cal hazard
to the patient thanks to a mandatory 34 to 38 hour stay under pressure. Still,
Table IVis in the book, and some would use it in such a case to clear decks
incaseof futurelitigation. An added noteisinorder: all spinal cord“hits”
customarily are given a 3-day course of Decadron, to avoid anticipated cord
oedemn, and such other supportive therapy as may be deened necessary.

Let us nowreturn to your wife's case. | cannot explain her spinal “hit” which
seens so cruel in light of her obvious adherence to safe diving practices. |
can only say that the US Navy Divi ng Tabl es were not formul ated to produce zero
i nci dence of deconpressi on sickness, but rather to hold theincidenceto alevel
conpatiblewith ef fective diving operations. Unfortunately, the general public
has been | ed to believe that the Navy Tabl es af ford a conpl et e shroud of safety.
This, of course, is not the case, as witness nmy own history of seven hits (one
spinal) in 22 years of diving. Nonetheless, these Tables are the best we have,
and | still clingtothem They are, however, devised for divers with a nedi an
age of | ess than 26. At ny age of 62, | tendto add a f ewm nut es of deconpressi on,
here and there. Certainly, past age 35, it would be well to nudge the no-
deconpression linits too closely.

Al'l of this, of course, does not speak to the question: Wy, in such a dive,
do we get a spinal hit instead of a fortunate “pain only” joint invol venent?
This | cannot answer. My friend and coll eague, Dr John Hallinbeck, NWR,
Bet hesda, Maryl and has done el egant | aboratory experinmental work in aninmals,
and will tell you of the venous | ake which commences at T-10, and predi sposes
to i mpaired venous fl ow and subsequent bubble formation, with CNS invol venent;
but even John cannot answer the question: why? In sonme respects deconpression
i s an ubi qui tous di sease; but that does not forgive our research shortconi ngs,
whi ch nust be pi npoi nted before we can deal froma full deck. To conclude this
par agr aph, however, | nust nake t he poi nt that spinal cord bends i s | east conmon
anong US Navy divers, next (by an order of magnitude) anong conmmerci al divers,



t hen (by al nost t hree orders of nagni tude) anong ci viliansport divers. |nhonest
anal ysis, consider these facts:

1. Navy di vingi s donew thcalibrated stopwat ches, cal i brat ed pneunof at honet er s,
and cal i brated depth gauges;

2. commer ci al divers do not adhere to Navy Tabl es for deconpressi on and, on
occasi ons, devi ate fromstandard rul es of diving safety, though not often;

3. civilian divers rarely foll ow US Navy di ve protocols, oftenrely on wi st-

hel d decommeters, do not adhere to stopwatch precision, trust too often
to the accuracy of the di ve boat fathometer, and are ofteninerror rel ative
to up and down excursions in the water columm.

Di ving physiology is far froman exact science but, when we see such a wi de
variance fromthe pragmatic limts established, many of us in this gane tend
to shake our heads and say unprintabl es.

Nowand nore i nportantly, back toyour wife' s case. Assum ngthat her cal cul ation
of bottomtime (surface to bottomto | eave bottonm) was correct, that the dive
shi p fat honet er was correctly calibrated, that shedidnot returnto near-surface
duringthedive, thenone nust say that shefallsintothe 20%group of unexpl ai ned
spinal cord “hits”. Before |l can give you a final judgenment in this case, |I'd
surely like to have all diving and treatnment |ogs, as well as a definitive
neur ol ogi ¢ history and current eval uation.

As consolation may | say that, in ny experience, the history of your wife's
progressive recovery speaks well for near conplete recovery save for a slight
foot drop and mildurinary difficulty. Please wite ne back. The bottomline,
however, is she should NEVER DI VE AGAI NI

Sincerely yours,
CGeorge F Bond, MD

forner being far nore rugged (cold, poor visibility and heavy surf sounded | ess
t han appeal i ng conparedwiththe southernarea). Henotedthe“w Il dive” feeling
that affects those who have travelled a | ong di stance to reach the dive area,

such as Mont erey Peni nsul ar, and are not goingto sit and wat ch t he sea what ever

the conditions. This explains the experience Dr Hattori has obtai ned treating
di ving casualties (we have had a paper fromhi min these pages). Then Dr Gunter

Silins told us about the Tobernory area i n Canada where one coul d only di ve for

2 and a half nmonths in the year and cold was a very real factor in every dive.

Apparently any “desi gnated diving area” nust have a hyperbaric unit avail abl e,

a requirement presumably based on experience. Dr Harpur, whose paper on the
free ascent problem appeared in our last issue, is Medical Director of this
hyperbaric unit. Three cases were reported of diving incidents, inone of which
t he dangers of entering a chanber with a di sorientated patient were descri bed.

The vi cti mwas snat ched back froma state of al nost death and took ti ne to accept

the reason for being “potted”. The |ast speaker was Dr Peter MCartney from
Tasmani a, who notified his intent to investigate different buoyancy conmpensa-

tors.

The neeting was both a social and a diving-medici ne success, a credit to all
t hose invol ved.



Safe Diving Equals Fun Diving: Prescriptions for D ving Wnen
Bruce E Bassett, PhD

For mer |y Aer ospace Physi ol ogi st, Lt Col USAF, USAF School of Aerospace Medi ci ne,
Br ookes AFB, Texas. Now President of Human Underwat er Bi ol ogy | nc, San Ant oni o,
Texas.

Thi s paper was presented at 1Q10/1978 and we are grateful to NAUl for perm ssion
to reprint it and the author for offering it to us.

Susceptibility of Wonen to Deconpressi on Sickness

The cl assi cal publications on deconpressi on sickness (DCS) do not
contain any information on the relationship between sex and
susceptibility to DCS because of al ack of data regardi ng exposures
of wonen. Records covering the |last ten years of altitude chanber
exposures at the USAF School of Aerospace Mdicine (USAFSAM
I ndicate there is statistically significant four fold greater
I nci dence of altitude DCS in wonen than in nen (wonen 5, 791
exposures; 17 cases DCS, incidence 0.09% Significance in
difference tested by Chi2, P 0.0005).

One addi tional subgroup with an apparently greater incidence of
DCS t han t he wonen exposed at t he USAFSAMar e t he f emal e AFA cadet s
trained at Peterson AFB. However, the nunbers in this group are
too small for statistical conparisons with any of the other
subgroups (fenmal e AFA cadets: 155 exposures; three cases DCS;
I nci dence 1.935%

Addi tional information and data were obtai ned fromanal yses of 104
USAF-w de cases of altitude DCS treated by reconpression during
the 12 year period from 1966 through 1977. O these 104 cases,
32 (319 occurred inwonen. |In conparingindividual factors (age,
hei ght, wei ght, etc) exposure factors (type and synptons of DCS,
recurrences, synptomonset, etc) between t he nen and wonen tr eat ed,
a few significant difference, besides sex itself, were found.
These findings will be presented.

A 26 year old woman diver, active in sports and in excellent
physi cal condition, made a dive to 70 feet for about 5 m nutes,
then to about 50 feet for 29 m nutes. WAter tenperature was 82°F,
the diver wore a flight suit for protection and was diving with
a very experienced buddy. Upon surfacing, the Repetitive G oup
for a 70 foot/34 m nute schedul e was assigned, ie. Goup G One
hour 38 m nut es wer e spent on t he beach dri nki ng cof f ee and r el axi ng
prior to maki ng a second dive to 45 feet for 43 m nutes. Both dives
were w t hout incident except that the woman felt nmuch col der than
on any of her previous ten | ogged dives, in fact the second dive
was term nated due to chilling.



Upon exi ting the second di ve, she experi ence severe back pai ns but felt the pains
were normal inthat her nenstrual period was due to start intwo days. However,
she noted that the back pains were worse than normal. Follow ng the dive she
put away her gear and upon arrival home went to bed due to the persisting and
wor seni ng back pains. No nedication was taken and the general disconfort and
back pains grewin intensity. By six hours post dive her worsening condition
was the onset of pain in the knee joints caused her to seek medi cal hel p. She
was pl aced i n oxygen at the nmedi cal facility and transported to a nearby US Navy
reconpression facility.

The di ver was takento 60 feet on US Navy Treat ment Table 5, with al nost i nmedi at e
relief in nmost joints. During the course of treatnent her back pain recurred
so treat nent was conpl et ed on Treat nent Tabl e 6. One hour after conpl eting Tabl e
6 the woman started having tingling sensations sowas re-treated inthe chanber.
Apparently, there were sone residual deficits noted follow ng the second
treat ment which resol ved over a period of a few days. She was subsequently
recertified medically for diving and has conti nued her diving wi thout untoward
reaction.

Possi bl e contributingfactorsinthiscaseincludethefact that the night before
the dives she took two birth control pills at 11 pm having nissed taking one
t he day before, and the fact that the diver is a heavy snoker. She had snoked
hal f a pack of cigarettes between the tine she got up and her first dive on the
day of the reaction. She had al so snoked about 9 cigarettes during the surface
interval between dives.1

I f the cl assical publications onthe subject of deconpression sickness are read,
one wi Il find that the subject of sex as a factor in determ ning susceptibility

of deconpression sickness (DCS) is dealt with in three words - “no data
avail able”. 2.3 Wthrespect todiving, especiallyinsport diving, thisisstill
the case and will in all likelihood remain so - “no data avail abl e”!

Yet there are anatonical and physiol ogi cal differences between the sexes that
can be hypothesi zedtoresult in anincreased susceptibility to DCS anbng wonen.
The factors, whi ch m ght be expectedtoincreasetherisk of DCSinwonen, include
a greater proportion and different distribution of body fat, fluid shifts and
fluid retention (oedema) as related to the nmenstrual cycle, cyclic hornonal
changes, and use of oral contraceptives. Oher questions with respect to any
hypot heti cal | y greater susceptibilityto DCSinwonenthat need answers i ncl ude:

1. Are there perfusion anomalies found in women or nore prevalent in wonen
that could be related to an increased probability of bubble formation?

2. Are there haenotol ogical differences, which are nore preval ent in wonen,
that could be related to platelet aggregation triggered by bubbl es?

3. Are vasospastic phenonena or rel ease of vasoactive substances, as may be
caused by bubbles, nore likely to be found in sone or all wonen?

While little or no laboratory research has been conducted in the area of
differences in DCS between the sexes, there is data avail able now that does
i ndi cate a greater susceptibility anong wonen. Thi s data was gat hered on wonen
exposed to high altitudes inthe USAir Force's altitude chanber i ndoctrination
program 4 | n nost respects altitude DCSis the sanme as DCS encountered in di vi ng.
There are sone di fferences whi ch may nmake the extrapol ati on to di vi ng sonmewhat
confusi on, but when individual case histories are conpared there are al so many

10



simlarities. During the 12 year period from1966 t hrough 1977 there were 104
i ndividual s treated by reconpression for altitude DCS, 32 (31% of whom were
wonren. Mbre detailed records were avail able at the USAF School of Aerospace
Medi ci ne where 22 of the 32 DCS cases in wonen occurred. This allowed for a
determ nati on of the incidence (ie. # of cases/# of exposures) if DCS for both
men and wonen exposed to altitude for the 10 year period from1968 t hrough 1977.
The incidence in nen was 0.09%while in wonen it was 0.36% and this four fold
greater incidence is statistically significant to P 0.0005.

In conparing, anong all 104 USAF-w de cases, individual factors (age, height,

wei ght, etc), exposure factors (type of exposure, exposure tine, prior
exposures, etc) and case data (type and synptoms of DCS, recurrences, synptom
onset, etc) between the nen and wonen treated for altitude DCS a fewsignificant

di fferences, besides sex itself, were found. Wthin the category of individual

factors the women were significantly different fromthe nmen in hei ght, weight

and body buil d - certainly not anori gi nal observati on! However, size and sl ender
build are generally associated with a reduced risk of DCS, not an increased
susceptibility as found in this data. There was al so statistical significance
in the larger number of wonen who reported a history of vascular or mgraine
headaches and previous altitude reactions. Inthe category of exposure factors,

worren wi th DCS had attained a | ower naxi numexposure altitude than the nen, but

this datais biased by the fact that since 1973 wonen have general | y been exposed
tolower altitude profilesinthe altitude chanmber. Nevertheless, this finding
woul d support the finding of a greater susceptibility to DCS. Regarding case
data, significantly nmore wonen had t he onset of bends pain at altitude than nmen
and nore wonen had cutaneous (skin) manifestations than nen. Finally, while
the nunmbers are too snmall to test statistically, 7 (22% of the wonen treated
had recurrences of manifestations either during or follow ng reconpression
therapy and required retreatnment in the chanber. This only occurred in 2 nen
(3%9. An the only cases which resulted in |asting neurological deficits, in
spite of pronpt and adequate therapy, occurred in two wonen.

The concl usi ons fromthe data can be sunmarized as follows. In spite of their
smal | er nean si ze and stature, wonmen are four tines nore susceptibletoaltitude
DCS, have nore skin synptons, have a nore rapi d onset of bends pain, have nore
recurrences and | asting effects of DCS when conpared to men exposed to t he sane
altitudes in an identical manner. Interestingly, many of these findings are
seen in the case history cited at the beginning of this paper. It is tenpting,
therefore, to hypothesize that the sane differences docunented in terns of
altitude DCS may well be found in diving wonen.

Prescription Dive conservatively with respect to the deconpression limts.
Al ways stay well within the no deconpression limts on single and repetitive
di ves. How much conservatismis enough? There can be no definite answer to
this question until studies are, if ever, performed. As a reasonable set of
recomendat i ons, reduce the no deconpressionlimts for dives to 90 feet or nore
by 5 mi nutes, by 10 m nutes for dives shall ower than 90 feet, and use total dive
time (surface-to-surface tinme) for the maxi mumdepth of the dive to attain the
repetitive group designation.

How about the “Pill” and susceptibility? There are many reasons why oral
contraceptives nmay increase susceptibility to DCS - but there is no evidence
because st udi es have not been done. Inthe meantine, only the sane prescription
can be given, DI VE CONSERVATI VELY! As an alternative there may be other birth
control methods which a worman diver would find acceptabl e and whi ch woul d be
less likely to have any effect related to DCS susceptibility or severity. A
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relatively new nmet hod of birth control that appears effective and conveni ent
isthe Progrestasert SystemS Thisinteruterinedevicediffersfromthe “normal”
IUDinthat it isahornonal regulator likethePill, but the hornoneactsdirectly
on the uterus and not viathe circulation. Therefore, it would not be expected
to have any synergistic effect on wonen divers. Jo Ann Wesner, a diving
instructor in lllinois kindly provided this author with the i nformati on on the
Progrestasert Systemand is attenpting to gather data on its use by divers. |
encourage all of you interested in this systemor who are using it to contact
Jo Ann directly.

Thermal Bal ance in Whnen Di vers

As previously stated, wonen have a higher proportion (and nore interesting
di stribution) of body fat conpared to nen. This |ayer of subcutaneous fat shoul d
and does serve as a good i nsul ator due to the | ower thermal conductivity of fat.
Wy themis it a common observation anong divers that many wonen suffer the
effects of diving in cold water sooner than their male counterparts?

In a 1974 study on the nmetabolic and thermal responses of wonen during cooling
inwater it was found that an individual’s sensitivity to cold was based on two
factors: 1. the percentage of body fat, and 2. the ratio of surface to body
mass. ® It was observed that | ean wonmen who had | ess than 27 percent body fat
had a large ratio of surface area to body mass, and this resulted in cooling
at a faster rate. Above 30 per cent body fat, nmen and wormen were equal in their
sensitivity to cooling and maintained simlar |lowlevels of heat production in
cool water.

On the ot her end of the scale, awonmanis alsolikelyto suffer fromover heating
sooner than the male, since sweating in wonen does not begin until their body
tenperature rise is 2° to 3° higher than nmales. In addition, the woman has a
| esser nunber of functioning sweat glands to aid in evaporative heat |oss.?

Prescription Anyone, man or woman, who cools easily should use appropriate
thermal protection in the formof a properly fitting wet or dry suit. Don’t
base your requi rement for thernmal confort when di vi ng on what your buddy or ot her
divers use in the sane water - if you need a uni-suit to remain confortable in
Cayman waters while everyone else is in a bikini, wear it - it’s your body!

During rather lengthy periods of carrying heavy equipment, suiting up or
ot herwi se getting over heat ed duri ngthe hot sunmer nont hs, t he wonan di ver shoul d
periodi cally cool off by an occasional dunking inthe water if at all possible.
Starting a dive in an overheated condition is not only mserable, it is also
unsaf e.

Di ving During Menstruation

The general advice given to wonmen regarding physical activity during the
menstrual period is “if you feel well, doit”. This seens to be valid since
t he nenstrual period did not prevent wonen fromwi nning medal s in the A ynpics
of 1972 and 1976. On the other hand, if the woman experi ences severe cranps
or disconfort, it is unwise to engage in strenuous physical activity.

Knowl edge concerning the state of the nenstrual cycle and susceptibility to
deconpr essi on si ckness, narcosis or any ot her diving rel ated probl emi s general
| acki ng. However, there are some working hypot heses that may make the advice
that “if you feel well, do it” not necessarily sound with respect to diving.
For exanpl e, fluidretention and endema precedi ng and duri ng t he menstrual period

12



may i npair bl ood fl owand i nert gas elimnation, giving an increased |ikelihood
of bubble formation and deconpression sickness.

What is the danger of shark attack for a menstruati ng wonen diver? The cyclic
sheddi ng of the lining of the uterus, under hornonal control, results in aloss
of approximately 50 to 150 cubic centinmetres of bl ood and cel |l ul ar debris over
the average of three to five days.

Prescription Regarding diving during or just prior to nenstrual period, the
only advice is that previously given, ie. dive conservatively. Stay well within
the no deconpression limts.

Regar di ng sharks, the small quantity of blood | ost during any given dive, the
use of internally worn tanpons, and the [ ack of any evi dence of shark interest
in a nmenstruating diver |leads to the conclusion that the worman shoul d forget
about sharks and enjoy her dive.8

Di ving Wil e Pregnant

As previously indicated, there is a lack of data regarding wonen divers

specifically pregnant divers. However, it is known now that dives nmade near
the limts of the no-deconpression tables can produce intravascul ar bubbling
i n many subjects, even w thout the devel opnment of synptonms. What is not known
i s whet her such bubbles will formin the devel oping fetus on such dives. ne
study conducted in dogs indicated that the feti were resistant to bubble
formati on even when t he not her di spl ayed mar ked bubbl i ng f ol | owi ng deconpr essi on
and even t hough the ammiotic fluid surroundingthe feti contai ned nunerous | arge
bubbl es.® A nore recent study i n sheep produced t he opposite results, ie. nore
bubbles in the fetus than in the nother.10 W\hile human observations may never
be performed, the consequences of any bubble formation in the devel opi ng fetus
could prove to be disastrous.

Anot her consideration is the possible effect of elevated oxygen parti al
pressures on the unborn children of pregnant divers. While breathing air at
dept hs of 30 feet or | ess does not rai se the partial pressure of oxygentolevels
that m ght be predictedtocausedifficulties, breathingair at 124 f eet produces
an oxygen pressure equal to breathing 100 per cent oxygen at seal evel . Pressures
of oxygen this high are known to produce retinal damage, resultingin blindness,
inpremature infants. Therefore, the unborn child m ght be expected to be very
sensitiveto el evat ed oxygen pressures that coul d be encounteredin scuba di vi ng.
Again no direct studi es have been conduct ed.

O her factors in pregnancy nmay present difficulties to the diver, ie. nausea,
fatigue, backaches, clunmsiness and poorly fitting equi prment. Hor nonal and
physi ol ogi cal changes, including fluid retention and i ncreased fat stores, may
increase the risk of deconpression sickness in the pregnant diver.8

Around the fourth nonth of pregnancy there is usually increased swelling and
sensitivity of the nucous menbranes which nmay give rise to difficulties with
equal i zing middl e ear and sinus pressures.8

One | ast consideration concerns the possible effects of treatnent of a pregnant
di ver with deconpression sickness. Present treatnment schedules call for the
use of 100 per cent oxygen at 60 feet equivalent depth in the reconpression
chanber. This raises the arterial oxygen pressure froma normal 100mm Hg to
over 2000mm Hg. This high an oxygen pressure would al nbst undoubtably have
di sastrous effect on the vulnerable fetus, yet the only recourse would be to
treat the stricken nother.
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Prescription The Undersea Medi cal Society guidelines for scuba diving while
pregnant are protectively conservative, i e. NOSCUBA di vi ng deeper than 30 f eet,
and avoi dance of deconpression diving. The second recomendation, of course,
shoul d apply to all sport divers.

After delivery it is generally recommended that t he new not her avoi d di ving for
six weeks to preclude the possibility of uterine infection.
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Public Health an N.S.W initiative

Human “gui nea pigs” will eat oyster to seeif they are safe, the NSWParl i anent
was told yesterday. The Conservation and Water Resources Mnister, M Lin
Cordon, said the panel of volunteers would eat oysters to find out if they
contai ned a harnful virus. He said the test was part of a research programset
up by the Fisheries Departnent and the Heal th Conmi ssi on and costi ng $120, 000.
When a grower felt his oysters were ready for sale to the public, the woul d be
tested by the Heal t h Departnment to see if the bacteriacount was at an accept abl e
level. “Further to that, there will be testing panels which will test to see
if any virus is present in the oysters. This can only be done by a panel of
vol unteers, whowi Il eat the oysters. O courseit’s akindof Russianroulette.”
Four or five nonths ago nore than 2,000 cases of gastroenteritis were reported
after people had eaten oysters. “This was said by the Health Commi ssion to be
t he | argest out break of food poi soni ng ever to happenin Australia, and possibly
the world” he said. (Daily Tel egraph 16 Nov 78)
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Debi D ver
Thom Lusti k

Reprinted from*“The Undersea Journal”, by kind perm ssion of PAD (USA), Vol
XI, No 4, 1978

Her name is Debie, and she’s just like you and | - at |east she was just |ike
you and | until a car weck put her into a wheelchair for the rest of her life!
Before the accident, Debie used to run, swim dance and dreamabout the future
just like the rest of us; but Debie can’t do these things any nore, or can she?

I met Debie two years ago at the medical clinic |l run. Fromthe noment we net,
| sensed her determinationtolive and adapt to her parapl egia. It seened al nost
natural toinviteher toenrol innmnm next scubacourse. | guess | wasn’'t surprised
when she said she would |ove to learn to dive.

After | considered the problems | was letting nyself into by offering to teach

a paraplegic to dive, | began to | ook for reasons to back out of ny offer. To
put it another way, | became sonmewhat prejudiced. But, Debie was persistent,
and her enthusiasmwas infectious. Today, | thank Debie for her persistence.

The first probl eml antici pat ed was nedi cal approval ; but tony surprise, Debie’s
physi ci an i ndi cated t hat just because her | egs were paral yzed didn’t mean t hat
Debi e’ s heal th was conprom sed. She was gi ven uncondi ti onal medi cal approval .

Next | had to eval uat e Debi e’ s wat er manshi p. Swi mm ng had been an i ntegral part
of her physical therapy after the accident. Wthout the use of her | egs, Debie’s
arnms becane the supporting |linbs of her body, and sw nm ng hel ped devel op her
arms. As a result, she passed her swmtest with flying col ours.

Now began the real neat of the courses - the pool training. | was fortunate
to have a fantastic pool staff who were as ent hused as | was about teachi ng scuba
t o our handi capped student. M ke Wi ght, a PADI instructor, and Bussi e Mel ni ck,
owner of Al buquer que Di ver’ s Den, had enough faithto back mein boththeteaching
of a handi capped student as wel | as t he choi ce of this particul ar student hersel f.
The three of us tossed around ideas on how to adapt Debie to the underwater
envi ronnent .

Qur first pool sessiontaught us anunber of | essons about the tri mof a parapl egic
diver. Debie's |legs, which were useless to her, would tend to float anywhere
t hey pl eased, upsetting their trim By the second pool session, we came up with
a solutionto this problemby creating a set of thigh weights fashi oned out of
neoprene, velcro, and two pounds of | ead shot. Wen attached to Debie’s m d-
thigh, her |egs stayed just about where they should have been.

After one problemwas solved, it seened another would crop up. Debie’s next
problem was with the scuba equipnent itself. We round that by using a
conventional horse collar BC and tank system Debie would tend to roll over on
her back. M ke, Bussie, Debie and | put our heads together again. (I'ts
interesting to note that by this time Debie was the | eading authority on the
probl ens she was encountering while adapting to the underwater world). The
answer we cane up with was a back flotation system

Wthin a week, Debie’s tank nounted BC was delivered to the Diver's Den. The
next water session proved that our idea worked. The tank nounted BC system
al | owed Debie full freedom of nmovenment underwater. Debie was delighted with
t he equi prent and, fromthat point on, progressedto her final pool skill w thout
any major difficulty.
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From nmy point of view, Debie had progressed as well as any non-handi capped
student. O course there were some speci al adaptations that her cl assmates as
wel |l as the instructional staff had to nmake; such as, hel ping Debie into the
pool fromher chair and allowing a little extra time for her to suit up. But
all inall, everyonewas morethanwi llingtohelp. | think Debie s participation
inthe class formed a bond bet ween t he students and staff which we will all | ong
remenber .

Debi e has conpl eted all necessary open water work for her certification. She
acknow edges that because of her handicap, there are practical limtations to
her di vi ng experiences. She knows that certain procedures have been devel oped
for her, and that in order to safely practice her sport, she nust followthese
procedures. | have |listed bel ow sone i deas we devel oped duri ng Debie’ s course
that PADI instructors who accept the chal | enge of traini ng handi capped st udents
m ght use to hel p devel op their own prograns.

1. H gh-top tennis shoes will protect the foot and ankle frominjury of rough
pool sides and bottons. | have found that wet suit boots protect the sane
areas; however, they are all but inpossible to put on the student’s foot
wi t hout an el aborate zi pper system

2. Par apl egi ¢ students are nore suscepti bl e t han non- handi capped students to
hypot hermi a because of the nature of their handicap. Therefore, a ful
wet suit is essential inall water training. Al so, a zip-ontype suit for
t he parapl egi c diver.

3. As | al ready i ndi cated, thighweights hel p keepthelegs downin a simulated
swi mmi ng position. Wights can be attached using vel cro or can be i nserted
into pockets sewn directly on the wet suit.

4. Back fl otation devices tendto work well both onthe surface and underwat er.
The stabilizing vest by Seatec is an excellent system for use by
par apl egi cs.

5. Pi ng- pong paddl es with | anyards attached to t he handl es and secured ar ound
the di ver’ s wri sts nmake excel I ent “hand fins”. Wennot i nuse, these“fins”
trail fromthe diver’s wists; and when i n use, the di ver grabs t he handl es
and used the paddl es to propel herself through the water. In addition to
t he paddl es, | have found that a |l anyard attached to a buddy’ s tank al | ows
t he handi capped diver to hand on for a ride in certain situations.

| think that every Instructor shoul d gi ve sone t hought to of fering handi capped
i ndi vi dual s scuba training. The nost inportant thought to keep in one’s mnd,
however, is the needtoinstil the principle of diving within the student’s own
limtations. W as PADH instructors ensure that our non-handi capped students
understand thi s principle, so, why not stress the sane princi pleto ahandi capped
student? As long as the handi capped student can neet the certification
requi renents, there should be no reason not to instruct that student. | think
that | can safely say frommny personal experience, the only difference between
trai ni ng a handi capped and non- handi capped student is the Instructor’s attitude

towards the student and not the handicap. | urge you to at |east consider a
trai ning programfor the handicapped - 1'I|l guarantee you won't be sorry you
di d.
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Underwat er Oxygen Treatnent of deconpression sickness
Dr Carl Ednonds

I ntroduction: Since 1970, in renote regions of the Indo-Pacific, a newoption

was added to the armanentariumfor treatnent for deconpression sickness. It
was cl osel y supervi sed and di rected by the respecti ve offi cers-in-charge of the
Royal Australian Navy School of Underwater Medicine. Initially it had no

of ficial sanction, but devel oped in response to an urgent need for managenent
of cases in renote localities - renpte in both tine and di stance fromthe few
hyperbaric facilities. Thisis elaborated further under the sectionterned*”The
Probl enf .

Because of the success of this treatnent, and its ready availability, it becane
known and practiced, even when the experts were not available to supervise it.
The reasons for this were twofold. Firstly, the non-reconpression ancillary

therapies are not particular efficacious on their own. Secondly, the
conventional wunderwater air deconpression treatnents posed considerable
operational difficulties - elaborated in the section terned “Traditional
Sol utions”.

The techniques of underwater oxygen therapy, and the equi pnment used, are
descri bed under their respective headings. It was designed to make for safety,
ease and ready availability, even in nedically unsophisticated countries.
Advant ages and di sadvant ages of this type of therapy, together with nmany of the
guestions that have arisen because of it, are described under the section
| abel | ed “Di scussi ons”.

The physi ol ogi cal principles on which this treatnment is based are well known
and not contentious, although the indications for treatnment have caused sone
confusi on. Like conventional oxygen therapy tables, it was first applied mainly
for the m nor cases of deconpression sickness, but was subsequently found of
consi derabl e use in the potentially serious cases. This is considered under
sections | abelled “Case Reports” and “Underwater Oxygen in Perspective”.

The Probl em

For al nost two decades the Royal Australian Navy, at the School of Underwater
Medi ci ne, accepted responsibility for the treatnent of cases of deconpression
si ckness presenting in this part of the Indo-Pacific region. During nost of
thistime, it had the only | arge reconpressi on chanber pernmanently staffed with
experi enced divi ng nedi cal personnel. The catchnment area extended to a radius
of about 6,000 kilonmetres around Sydney, Australi a.

Australia is an island continent, with one of the | ongest habitabl e coastlines
of any single country - approxi mately 30,000 kil ometres - and em nently suited
to diving. Amateurs relish the warmwaters of the Geat Barrier Reef, while
pr of essi onal divi ng enconpasses t he pearl, abal one, sal vage and oi |l i ndustri es.
There are traditional ties, and often protectorate or treaty responsibilities
with other countries of the Indo-Pacific. Many of these islands have either
very limted or no airport facilities. Medi vac of deconpression sickness
patients to Australia often required a return flight originating in Sydney.
VWher e possi bl e, use was made of aircraft that woul d be cabi n pressurisedto ground
| evel , and i n many cases there would be atinelapse in excess of 24 hours between
t he pati ent being “bent” and receiving treatnment. The costs, intinme and noney,
and the conm tnent of service facilities and aircraft, nmade treatnment of m nor
cases inpracticable. The del ays nmade serious cases worse. As an aggravating
factor, the cl ear war mwat er s encour age t he t ype of di vingwhichresultsinsevere
deconpressi on si ckness.
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During the mddle of the '70s, the incident rate of deconpression sickness
reported to the Navy School of Underwater Medi ci ne was approxi mately one every
two weeks. The majority of these cases were far distant fromSydney locality,
and in many cases the nedivac transfer of these patients to Sydney was not
possi bl e.

Tradi ti onal Sol utions

A whol e garmut of treatnments, other than the conventional reconpressiontherapy,
have been applied to deconpression sickness. These include sone which have a
physi ol ogi cal basis, some whi ch are of i nterest fromthe pharnmacol ogi cal aspect,
and ot hers whi ch are nerel y novel intheir approach. None have recei ved uni versal

acceptance as an i sol ated therapy. They include such regi nes as: intravenous
fluid replacenent, with | ownol ecul ar wei ght dextran, plasma and ot her fl uids;
anticoagul ants; anti-lipaem c agents; steroids; hypotherma; etc.

By far the nost traditional of the non-chanmber treatnents, is the underwater
reconpression therapy. Inthis situationthe pressureis exerted by the water,
i nst ead of a reconpressi on chanber. Air supplyisusually fromconpressors sited
on the diving boat. Although this treatnment is frequently ridiculed by those
in the cloistered academ c environs, especially when they possess el aborate
reconpression facilities, it has frequently been the only therapy available to
severely injured divers, and has had many successes. This is certainly soin
those renote localities such as Northern Australia, inthe pearl fishing areas,
where | ong ti nes were spent underwat er and standard di vi ng equi pnent was used.
Underwater air treatnent continued to be used, in the absence of available
reconpr essi on chanbers.

Despite the val ue of the underwater reconpression therapy, many problens are
encounteredwithit. These are well recogni sed by both di vers and t hei r nmedi cal
advisers. It is of interest that two of the diving nedical text books witten
in English, donot nentionthis therapy at any stage! The US Navy Di vi ng Manual
briefly mentions it as a possible treatnment and recommends the application of
the conventional air tables as far as possible and seens to infer that Table
2A i s perhaps the acceptable one. This involves taking divers underwater, to
a maxi numdept h of 165 feet or 50 netres and wi th an overal | durati on of 11 hours.
The Royal Navy Di vi ng Manual recommends a sonmewhat nor e reasonabl e approach with
Tabl e 81, at a depth of 100 feet or 30 netres and duration of al nbst 5 hours.
Most of the underwater air treatnents are nore practical thanthese and a typi cal
exanple is that given by Sir Robert Davis, in which the duration depends upon
the depth required for relief of synptons. Myst regi nes are nmakeshift, and are
varied with experience.

The problenms are as follows. Mst amateurs or seni-professionals, other than
t he navi es and mul ti nati onal diving conpani es, do not carry the conpressed air
suppl i es or conpressor facilities necessary for the extra deconpression. Mst
have only SCUBA cyl i nders, or sinple portabl e conpressors that will not reliably
supply divers (the patient and his attendant) for the depths and durations
required. Environnental conditions are not usually conducive to underwater
treatment. Often the depth required for these treatnments can only be achi eved
by returning to the open ocean. The advent of night, inclenent weather rising
seas, tiredness and exhaustion, and boat safety requirenents, make the return
to the open ocean a very serious decision. Also because of the considerable
depth required, hypotherm a fromthe conpression of wet suits, becomes very
likely. Seasickness, inthe injured diver, the diving attendants and t he boat
tenders, becones a not i nconsi derabl e problem N trogen narcosi s produces added
difficulties inthe diver and attendant. The treatnent has often to be aborted
because of this. These difficult circunmstances, producing deconpression
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sickness in the attendants, and aggravating it in the diver. Underwater air

treatment of deconpression sickness is not to be undertaken lightly. 1In the
absence of a reconpression chanber, it may be the only treatnment available to
prevent death or severe disability. Despite considerable criticism from

authorities distant fromthe site, this traditional therapy is recogni sed by
nost experienced and practical divers to often be of |ife saving val ue.

Underwat er Oxygen Ther apy

The val ue of substituting oxygenfor air, inthereconpression chanber treat nment
of deconpression sickness, is now well established. The pioneering work of
Yar bor ough and Behnke (1939) eventuatedinthe oxygentabl es descri bed by Goodman
and Workman (1965). They received w despread acceptance, and revisions and
nodi fi cations are nowi ncorporatedin Tabl es 5 and 6 by t he US Navy Di vi ng Manual ,
t he Comex tables, and the Australian Therapy Tabl es. The advantages of oxygen
over air tables include: increasing nitrogen elimnation gradients; avoiding
extra nitrogen | oads; increasi ng oxygenation to tissues; decreasing the depth
requi red and t he hyperbari c exposure tine; and i nprovingthe overall therapeutic
efficiency. The sanme argunents are appli cabl e when one conpares underwat er air
and underwat er oxygen treatnment.

a. Techni que

Oxygen i s supplied at a maxi numdepth of 9 netres, froma surface supply.
Ascent is conmenced after 30 mnutes innildcases, or 60 mnutes in severe
cases, if significant i nprovenent has occurred. These ti mes may be ext ended
for another 30 mnutes, if there has been no inprovenent. The ascent is
at arate of 12 mnutes per netre. After surfacing the patient should be
gi ven peri ods of oxygen breathing, i nterspersedw th air breathing, usually
on a one hour on, one hour off basis, with vital capacity nmeasurenents and
chest x-ray exam nation if possible.

b. Equi prent

The equi pnent required for this treatnent i ncludes the follow ng: a Gsize
oxygen cyl i nder (220 cu ft or 7000 litres). This is usually avail able from
| ocal hospitals, although in sone cases industrial oxygen has been used
from engi neering workshops. This volune of oxygen, at the depth varying
between 9 netres and the surface, is insufficient to produce either
neur ol ogi cal or respiratory oxygen toxicity. A 2-stage regulator, set at
550 kPais fitted with a safety val ve, and connects with 12 nmetres of supply
hose. This allows for 9 netres depth, 2 metres fromthe surface of the
water to the cylinder, and 1 netre around the diver. A non-return valve
is attached between the supply line and the full face nmask. The latter
enabl es the systemto be used with a sem -consci ous or unwel |l patient. It
reduces the risk of aspiration of sea water, allows the patient tot speak
to his attendants, and al so permts vomting to occur w thout obstructing
the respiratory gas supply. The supply line is marked off in distances
of 1 metres fromthe surface to the diver, and is tucked under the wei ght
belt, between the diver's legs, or is attached to his harness. The diver
nmust be weighted to prevent drifting upwards in an arc.

A diver attendant is always present, and the ascent is controlled by the
surface tenders. The duration of the 3 tables are 2 hours 6 m nutes; 2 hours
36 mi nutes, and 3 hours 6 minutes. Inthe unit currently marketed in Australia
by Commonweal t h I ndustrial Gases, there is an optional extra piece of equi pnent
- a positive pressure mask. This allows the unit to be used for the treatnent
of drowning victins, withintermttent positive pressure oxygen resuscitation.
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Di scussi on

It was originally hoped that this treatnment regine would be sufficient for
managenent of mnor cases of deconpression sickness, and to prevent
deterioration of the nore severe cases while suitable transport was being
arranged. Wen the regine is applied early, even in the severe cases, the
transport is often not required. It is consistent observation that inprovenent
continues throughout the ascent, at 12 minutes per netre. Presunably the
resol ution of the bubble is nore rapid at this ascent rate, than its expansion
due to Boyle’'s | aw.

Certai n ot her advant ages are obvi ous. During the 3 hours continuous hyperbaric
oxygenation, the tissues becone effectively denitrogenated. Bubbl es are
initially reduced in volunme, in accordance with the hyperbaric exposure and t he
resolution is speeded up by increasing the nitrogen gradient fromthe bubbl e.
Attendant divers are not subjected to the risk of deconpression sickness or
nitrogen narcosis, and the affected diver is not going to be nmade worse by
premature term nation of the treatnment, if this is required. Hypothermais
much | ess i kel y t o devel op, because of the enhanced effici ency of the wet suits
at these m nor depth.

The site chosen can be in a shall ow protected area, reducing the influence of
weat her on the patient, the diving attendants and boat tenders. Comuni cations
bet ween the diver and the attendants are not difficult, and the situationis
not as stressful as the deeper, longer, underwater air treatnents or even as
worrying as i n some reconpressi on chanbers. (Wen hyperbaric chanbers are used
inrenotelocalities, oftenw thinadequate equi prment andinsufficientlytrained
personnel, there is an appreciabl e danger fromboth fire and expl osion. There
is the added difficulty in dealing with inexperienced nedical personnel not
ensuring an adequate face seal for the mask. These probl ens are not encount ered
in the underwater environment.

Underwat er Oxygen - Perspective

The underwat er oxygen treatnent table is an application, and a nodi fication of
current regines. It is not neant to replace the formal treatnent techniques
of reconpression therapy in chanbers. It is an emergency procedure, able to
be applied with equiprent usually found in renote localities and is designed
to reduce the nany hazards associated with the conventional underwater air
treat ments. The custonmary supportive and pharmacol ogi cal adjuncts to the
treatnent of reconpression sickness are in no way avoi ded, and the superiority
of experienced personnel and conprehensive hyperbaric facilities, is not being
chal | enged. The underwat er oxygentreatnment i s consideredas afirst aidregine,
not superior to portable reconpression chanbers, but sonetines surprisingly
effective and rarely, if every, detrinmental.

Case Report

Because of the nature of this treatnment being appliedinrenote localities, many
cases are not well docunented. Twenty-five cases were well supervised before
thi s techni que i ncreased suddenly in popul arity, perhaps due to the success it
had achieved, and perhaps due to the marketing of the equipnment by CG
(Medi shield). Three nore recent cases are now descri bed.

Case 1
A 68 year old nal e sal vage diver

Two di ves to 100 feet for 20 m nutes each were perfornmed with a surface interva
of 1.5 hours - while searching for the weck of the Pandora, about 100 niles
from Thursday Island in the Torres Strait.
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No deconpression staging was possible allegedly because of the increasing
attentions of atiger shark. Afewm nutes after surfacing, the diver devel oped
par aest hesi a, back pain, progressively increasing inco-ordination and paresis
of the lower |inbs.

Two attenpts at underwater air reconpressi on were unsuccessful when the diving
boat returnedtoits base nmooring. Synptons were worrying andthe National Marine
Operations Centre was finally contacted for assistance.

It was 36 hours, post dive, beforethe patient was finally flown to the regi onal
hospital on Thursday Island. Both the Air Force and t he Navy had been i nvol ved
i the organisation, but because of very hazardous air and sea conditions, and
very primtive air strip facilities, another 12 hours woul d be requi red before
the patient could have reached an establi shed reconpression centre (distance
2000 m | es).

On exam nation at Thursday Island, the patient was unable to wal k, having
evi dence of both cerebral and spinal involvenent. He had marked ataxia, slow
slurred speech, intention trenor, severe back pain, generalised weakness,
difficulty in mcturition, severe weakness of lower linbs with inpaired
sensation, increased tendon refl exes and equi vocal plantar responses.

Because of the involvement with pearl divers, an underwater oxygen unit was
avai | abl e on Thursday Island, and the patient was inmersed to 8 nmetres depth
(the maxi rumdepth off the wharf). Two hours were allowed at that | esser depth
and t he pati ent was t hen deconpressed. There was total reni ssion of all synptons
and signs, except for small areas of hypoaesthesia on both | egs.

Case 2
23 year old fenmale sports diver

Diving with 72 cu ft SCUBA cylinder in the Solonon |Islands. (Near est
reconpression chanber is 2000 miles away and pronpt air transport was
unavail able). Dive depth was 110 feet and durati on approxi mately 20 m nutes,
with 8 m nutes deconpression. Wthin 15 minutes of surfacing she devel oped
respiratory distress, then nunbness and paraesthesia, very severe headaches,
i nvol untary extensor spasmns, clouding of consciousness, muscular pains and
weakness, pains in both knees and abdom nal cramps. The involuntary extensor
spasns recurred every ten mnutes.

The patient was transferred to the hospital, where neurol ogi cal deconpression
si ckness was di agnosed, and she was gi ven oxygen via a face mask for three hours
wi t hout significant change. During that time an underwater oxygen unit was
prepared and the patient was acconpanied to a depth of 9 netres, in the bay.
W thin 15 m nutes, she was nuch i nproved, and after 1 hour she was asynptomati c.
Deconpression at 12 mnutes per nmetre was uneventful and the patient was
subsequently flown by comercial aircraft to Brisbane.

Case 3

A 19 year old male trainee diver, under dubious instruction.

Depth approximately 150 feet duration 15 minutes. Twenty mnutes after
surfacing, he had the first of three epileptic convul sions, extending over a
one hour period. Bet ween convul sions there seened no other evidence of

deconpr essi on si ckness ot her t han m | d back pai n. There was no personal or fanm |y
hi story of epilepsy.

21



A9 metre oxygen treat nent was gi ven, without conplication and w t hout sequel ae.

This is presented for discussion as it is an excellent exanple of the type of
case that can be nade conplicated by the 60 foot oxygen therapy tables, when
a convul sionduringtreatmnment can be attributedto either deconpression sickness
or oxygen toxicity. This would cause considerabl e managenent problens -
especiallyif oneis not sureof theoriginal diagnosis! Tosubject suchapatient
to the deeper air tabl es may consi derably hinder treatnment if one’ s provi sional
di agnosis is wong. Alternately to not reconpress may result in further damage
from deconpression sickness or the perseverance of a potentially renedial
epi | ept ogeni ¢ focus.
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Is father unfair to his son?

Patricia Sneddon, blonde haired and ten years old, has earned her title of
“Bubbl es”. She has been scuba diving for 18 nonths and swins in the Mnly
Mari nel and tank, mainly for fun. Apart fromthe sharks the pool contains a few
gropers, stingrays, and turtles, as well as hundreds of small fish. She says
that the sharks don’t worry her (thereis only one bi g male shewon’t pat, because
he snaps), but the turtles are apt to bite fingers. Her father, who has been
diving in the pool for a fewyears, organi sed her first dive after she pl eaded

for a go. “Her nother was worried stiff - when Bubbles first went in, but I
know she i s safe”, he said. That was a year ago. “I loveit. |It’'s better than
ordi nary diving. And they wouldn’'t touch ne: I"ma girl”, she told and

i ntervi ewner.

Thi s happy-go-1ucky schoolgirl is too young to dive for noney, so she does it
for experience, and to overcone school holiday boredom Her younger brother
Adam aged 6 years, is consideredto be still too young to dive, with or w thout
sharks. But then everyone knows that fathers tend to spoil their daughters”.

MD and SH, January 1979
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APPENDI X

Comment s of the Debates about the underwater oxygen treatment for DCS
Car| Ednonds

Wth the i ncreased use of the underwater oxygen reconpressi on treat ment anongst
non-nmedically trained divers, it was inevitable that sone illogical and
optimstic beliefs would devel op. There is an equal, but opposite tendency
anongst di vi ng nmedi cal physicians, toinvokecritical conments onpracticeswth
whi ch t hey have not been associated. Both attitudes are understandable in view
of the someti nes extreme personal and enotional invol venent inthis sport. The
diver working in remote localities, has a desperate need for reconpression
facilities, and he may hopefully see the underwater oxygen deconpression unit
as the answer to all his problens. Likew se, the diving physician who works
in an el aborate hyperbaric facility woul d see no real value, when this sinple
unit i s compared to his own, for nore sophisticatedfacilities. Anattenpt will
now be made t o answer sone of the cl ai ns that have been made by di vers and di vi ng
physi cians - or which have been attributable to them perhaps incorrectly.

1. | nappropri ate Cases for Treatnent

It was originally hoped that the treatnent reginme would be sufficient for
treating m nor cases of deconpressi on si ckness and prevent deterioration of nore
severe cases whil st suitabletransport was bei ng arranged. |t was presumned t hat
the treatnent woul d not be successful in treating these severe cases per se,
and that it would not be applicable to patients who had any degree of cl oudi ng
of consci ousness, or who were unco-operative.

A change of pattern has devel oped, and sone patients have been subjected to
underwat er oxygen reconpression, when they previously would not have been
consi dered as suitable candi dates. Al though it is not recomnmended, sem -
consci ous patients certainly have been reconpressed in the water, using these
techni ques. The ot her nodification of the original attitude, has resulted from
the observations that, for both the very recent case and for the very |ong
standi ng case, there is often dramatic inprovenent even though classified as
type 2, or severe deconpression sickness.

It is conmonly observed that inprovenent continues throughout ascent at 12
m nutes per metre. Presunmably the resolution of the bubble is nore rapid at
thi s ascent rate, than the expansi on due to Boyle’s Law. This is al so consi stent
wi th our know edge of treatnent of saturation DCS cases. Sone cases which did
not respond adequat el y at t he maxi mumdept h of 9 netres, subsequently responded
during the deconpression procedure.

Despite the above comments, there is no doubt that the underwater oxygen
reconpressiontreatnment is not applicableto all cases, and especi ally when t he
patient i sunableor unwillingtoreturntothe underwater environment i nsafety.
It is also of very little value in the cases where gross deconpressi on stagi ng
has been om tted, or where di ssem nated i ntravascul ar coagul ati on syndrone has
supervened. | woul d personally be reluctant to admi nister this regi mre when t he
patient has either epileptic convulsions of clouding of consciousness.
Reference to the case reports reveal that others are | ess conservative.

2. Oxygen Toxicity
Fear of oxygen convul sions or respiratory oxygen toxicity, especially in the

underwat er envi ronment, woul d bevalidif the conventi onal oxygentherapy tables
were used. In the latter case there would al so be considerable difficulty in

23



alternating the air breathing periods with the oxygen, underwater. To omt the
ai r breathing periods of these tables would greatly increase the |ikelihood of
oxygen toxicity. Such is not the case with the techni ques descri bed here. The
maxi mumdept h of 9 nmetres ensures that oxygen convul sions are nost unlikely to
develop. Significant respiratory oxygentoxicity is also nost unlikely at this
pressure and duration. It is however, recommended that once the person has
reached the surface, both chest x-ray and |l ung functi on neasurenents shoul d be
performed routinely - while intermttent oxygen is utilised to reduce the
i keli hood of recurrence of synptonms. Fear of oxygen toxicity is nore conmmon
anongst non-nedi cal ly trai ned personnel, who often are not aware of the safety
margi n for oxygen toxicity.

The use of oxygen on the surface, to reduce the recurrence or progression of

deconpressi on sickness, does entail sone risks. It is essential that the
attendants under these conditions are very aware of the problenms w th oxygen
and the danger of fire. It is also inportant they understand the value of a

close fitting face nask. | n nmany cases divers feel nore at ease when breat hi ng
through a demand valve system sinmilar to their conventional amateur SCUBA
appar at us.

3. Emergency Term nati on of Treat nment

This is s a very valid and very common worry for those patients and attendants
under goi ng underwater air reconpression treatnment. There are many causes for
this termnation, and they range fromenvi ronnmental and operational to clinical
and psychol ogi cal causes. Wen pl anned deconpr essi on st ops have to be onmitted,
both the patient and the attendant can be affected by deconpressi on sickness
due to the extra underwater exposure increasing sone of the tissue nitrogen
| evel s. Suchis not the case if oxygen is used underwater. The denitrogenation
associ ated with the hyperbaric oxygen breathing will be nore likely to reduce
t he bubbl e size and inprove the clinical state of the patient.

Fortunately the depth of 9 netres ensures that the attendant, irrespective of
his previous diving exposure, will be unlikely to develop any synptons of
deconpressi on sickness, even if the treatnment has to be aborted at any stage.

4, Hypot herm a

One of the common coments in Australiais that this underwater treatnent regine
is very applicable to the sem -tropical and tropical areas (where it was first
used), but not applicable to the southern parts of the continent, where water
tenperatures may be as | ow as 5-10°C. There are certain inconsistencies with
this statement. Firstly, if the diver has becone ‘bent’ while diving in these
waters, then heis nost |likelytoalready have excel |l ent thermal protectionsuits
avail able to him Al so, the duration underwater for oxygen treatnment is not
excessive, and it is at a depth at which his wet-suit is far nore functiona
than at his maxi mumdiving depth. If he is wearing a dry suit, the argunent
is every |less applicable.

As a general rule, it is probable that the conditions for underwater oxygen
reconpression treatnent will be far less likely to produce hypotherm a than the
condi ti ons under which the patient devel oped his deconpression sickness. |If
the alternative is underwater air treatnent, then the depth, duration and
hypot herni a stress exceeds those of the underwater oxygen

5. Adequacy of Equi prent in Renote Areas

This is a very valid doubt. Fortunately in nost areas there are cylinders of
oxygen (for nmedical and first aid reasons), and the mai n probl emi s i n obtaining

24



a high pressure hose connected to a demand val ve, suitable for the patient’s
use. These problens are not usual ly beyond the capability of the | ocal divers
in conmbination with the hospital or first aid station. Vari ous energency
nodi fi cations have had to be used in the past. These have enpl oyed i ndustri al
oxygen i nstead of medi cal oxygen, SCUBA cylinders filled with oxygen, medica
hi gh pressure hose replacing underwater hose, etc. The availability of
appropriate equi pnent for this treatnment has been inproved by Conmonweal th
I ndustrial Gases (Medishield), Australia, supplying a packaged unit that divers
take with themwhenthey visit anddiveinrenote areas. Thisunit still required
the addition of an oxygen cylinder to nmake it functional. It is also of value
inthe treatment of drowning cases, who require intermttent positive pressure
oxygen respiration over prol onged periods.

The facilities for underwater air reconpression therapy are also |less than
adequate in nost situations. Nevertheless, there may be conditions in which
conpressed air isreadily avail abl e, and when t here nay not be suffici ent oxygen.
Under these conditions the efficiency of one treatnent nust be wei ghed agai nst
the other, or a conbination of both be inprovised.

6. Seasi ckness

This common nal ady has been the cause of nmany problens in the treatnent of
deconpr essi on si ckness usi ng conpressed air underwater. The nain reasonis the
greater depth required for conpressed air treatnment, thereby necessitating a
return of the diver to the open ocean. This is likely to cause severe
seasi ckness, in both the diver and the attendant, and is wel |l understood by any
di ver who has under gone deconpressi on staging in the ocean, tethered to a boat.
The tine factor for air treatnent is nmuch | onger than that for the customary
deconpr essi on stagi ng froman uneventful dive and the |i kel i hood of seasi ckness
isproportionatelygreater, resultinginprematureterninationof thetreatnent

Wth the underwat er oxygen regi ne, a maxi numdepth of 9 nmetres is required and
this can usually be achieved in either sheltered inlets, bays or even off the
end of the wharf.

7. Qperator Expertise and Training

This is a necessity when one is utilising a reconpression chanber, where fire
and expl osion nust be seriously considered hazards, together with the other
operational difficulties well known to hyperbaric personnel. Expertise would
al so be required if there were to be a change of gases, eg. fromair to oxygen
or vice versa, as in the case of the conventional oxygen tables, if they were
transposed unchanged from the reconpression chanber to the underwater
envi ronnent, this has been proposed by Italian workers. Sone degree of operator
expertiseis alsorequiredinthe underwater air treatnent, when cylinders have
to be changed wi thout surfacing the divers, or where conpressors have to be
mai nt ai ned.

There is very little operator know edge or training needed when using the
underwat er oxygen regi ne. The equi pnent requires only that the operator screw
the regul ator into the oxygen cylinder, fit the full face mask onto the diver’s
head and foll owthe tabl es as described on the unit. Thereis very little that
can go wong. The hose is of a length insufficient to allow the diver to be
exposed to neurol ogical toxicity with oxygen. Oxygen does not escape into the
surroundi ng boat area, and therefore thereis no serious probl emfromacci dental
fire or explosion. 1In the event of Murphy's Law appl yi ng, and sonehow or ot her
the treatnent being term nated, neither the patient nor the attendant are in
danger of aggravati ng deconpression si ckness. Thus there seens to be many f ewer
problens with the underwater oxygen treatnent than with the alternatives.
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8. Safety of the Diving Attendant and the Boat Tenders.

Mai nl y because of the shal | owdepth requiredfor the underwat er oxygen treat nent
both the boat crew and the divers are less likely to be exposed to serious
envi ronnent al hazards. The diving attendant is not subjectedto the likelihood
of nitrogen narcosi s, deconpression sickness or hypotherm a. Each one of these
dangers may acconpany the underwater air treatnment. The dangers which are
associ ated wi t h hyperbari c chanber operati on are al so not present, and t he boat
tenders do not require to return to the depths necessary for underwater
treatments - these usually inply and open ocean exposure.

9. Requi rement for Medical Supervision

Cccasional |y one hears that the treatnent shoul d only be used when a physici an
is available to supervise it. This does not seemeither relevant or practical,
inm opinion. It certainly was so in early days, when it was an experi ment al
procedure, perforned with sonme trepidation. There is little that a physician
would be able to do to either inprove or facilitate the underwater oxygen
treatment regine. He would certainly be of value in the initial assessnent of
the case, and for its subsequent managenent.

10. Transport Availability

Some claimthat the underwater oxygen treatnent is nore val ue when there are
no transport facilities available. Initially this was al so our own teachi ng,
but with the |l ogic that comes fromhindsi ght, one only needs a 3 hour gap bet ween
the instituting of underwater oxygen treatment and the arrival of transport,
to be able to utilise this system It is probably just as inportant to treat
t he serious cases early, even though one may not get full recovery, than to do
not hi ng and watch the synptons progress during these hours.

There i s no doubt, especially in serious cases, transport shoul d be sought while
the underwater treatment is being utilised.

11. M suse of Equi pnent

It has been stated that if this equipnent is available for treatnment of
deconpressi on sickness cases, other divers may well msuse it, deconpression
on oxygen underwat er, and perhaps running into subsequent problens. This is
more an argument in favour of educating divers, than depriving them of
potentially valuable treatnment facilities. An anal ogous argunment can be used
to not pronote good diving equi pnent on the grounds that it may increase the
extent of diving! Carried to the logical extremty, one could well use this
type of argunment to totally prohibit all types of diving equi pnent, including
reconpression chanbers, and thereby hope to circunvent all diving related
pr obl ens.

12. Pul nonary Barotrauma Cases

It has been argued that this treatment is unlikely to be of any val ue for those
patients suffering fromair enbolism Such may well be the case. The treatnent
was never proposed for this, and nor was it ever suggested that the underwater
oxygen treatment be used in preference to reconpression facilities where they
exi st, or where they can be obtained. It is, however, possiblethat thetreatnent
may be of value for those cases of nediastinal enphysena, and perhaps even a
smal | pneunot hor ax.
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The Grl with Everything: A diving incident

Martin J Nemiroff, NMD

Assi stant Professor of Internal Medicine

Pul monary Division, University of M chigan Medi cal Schoo

| would like to report a conbination of cold water m shap/scuba acci dent that
may be of interest to readers of the SPUMS Jour nal

The patient is a twenty-five year old femal e who was diving i n a sunken w eck,
in 60-120 feet of water, in the Straits of Macki naw north of M chigan’s | ower
peni nsul ar. She was at a depth of 60 feet, on the weck when she | ost her two
conpani ons, struggled with a | oose weight belt, and then found herself |ost
i nside the weck. The water tenperature was 40°F and by this time visibility
was near zero because of te stirred-up silt. She breathed the |ast of her air
and with very little panic began to breath water, resigning herself to die. She
then | ost consci ousness. Her diving conpani ons surfaced and did not find her
on board the surface vessel. Only one had air remaining and began a search

He found the victimface down in a stateroomw th nout hpi ece out and brought
her to the surface in an energency ascent (nuch faster than 60 feet/mnute).
Once at the surface CPR was begun expertly as both diving conpani ons were CPR
instructors. The patient regai ned consci ousness enrout e but renmai ned cyanoti c,
cool tothe touch, and “not herself”. Pulse and respiration had returned within
two m nutes of surfacing.

US Coast Guard assi stance arrived and transportedthe victi mtothereconpression
chanmber two hours away using pressurised fixed wing aircraft. On arrival the
pati ent was sem consci ous, blue and breathing with difficulty. She conplained
of increasingly severe abdom nal pain and shortness of breath. Exam nation
showed no subcut aneous enphysema al t hough t here were previous reports of this.
She had diffuse rales, rhonchi and wheezes universally. A Hanmans sign was
present over the heart. The abdonmen was tender to pal pate and there were no
audi bl e bowel sounds. Her adm ssion chest x-ray showed acut e pul nonary oedena
EKG showed non speci fic T wave changes. She was reconpressed usi ng US Navy Tabl e
6, with conpl ete resol uti on of abdom nal pain and i nproved respiratory function.
During pressurisation she turned pi nk and nmentati on becane nornmal, though she
was much troubl ed by coughi ng massi ve anounts of pink frothy pul nbnary oedema
fluid. On examnation there was reduction of the rales, rhonchi and
br onchospasm

She recovered entirely within one week and was di scharged fromthe hospital
it was | earned that she had ast hma before the accident and the initial physica
exam nation had reveal ed di ffuse wheezing. She was advi sed not to scuba-dive
agai n, advice she reluctantly agreed to foll ow.

One question asked of our teamwas why reconpress to only 60 feet (US Navy Tabl e
6). | would have preferred 165 feet (US Navy Table 6A), but the patient had
i ntol erabl e ear disconfort and her synptons were al ready i nprovi ng at 60 feet.

This patient had a ten minute airless period in 40°F water, was found, and was
brought to the surface in a head tilted upward rapid ascent. She owes her life
to the skilled action of her diving conpani ons and the other personnel, ful
recovery being obtained. Qur inpression is that she suffered from

Freshwat er near drowning

Col d wat er subnersion

Deconpr essi on si ckness

pul monary barotrauma , suspected air enbolism
St at us post cardi opul nonary arrest
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Addendum

The following extract from Sea Secrets, Nov-Dec 1978, the International
Cceanogr aphi ¢ Foundation publication, is reprinted by kind permssion. It is
highly relevant to the above incident.

QUESTION: Is it true that a person who appears to have drowned in water may
not actually be dead?

ANSVWER:  The results of a Sea Grant project carried out by Dr Martin J Nemroff
at the Uni versity of M chi gan showed t hat peopl e who have “drowned” i n col d wat er
70°F or below) are not necessarily dead, even if they have been underwater for
as |l ong as 30 m nutes. Anunber of such victins have lived, and Nem roff believes
t hat what saved themwas the activation, after their faces were subnerged, of
an automatic response in manmal s call ed the mamal i an di ving refl ex, comnbined
with the col dness of the water. The reflex all ows sea-going mammal s to exi st
and function underwater w thout breathing for upto 30 mi nutes. It reduces the
bl ood supply to the skin, nuscles, and other tissues which are resistant to
oxygen- | oss damage, and reserves t he remnai ni ng bl ood oxygen for the brain. Cold
wat er al so reduces t he oxygen need of the tissues, further | engtheni ng survi val
time without external oxygen. Rescue workers and doctors are advised not to
give up easily on clod-water drowning victinms. According to Nemroff, he or
she may be cold, blue, not breathing, have no detectable pul se or heartbeat,
and fi xed and di | at ed pupi | s, but the victi mshoul d not automatical |y be presuned
dead. He recommends the foll owi ng procedures: resuscitation should be started
i medi ately. External heart nmassage and ventilation with as near 100% oxygen
as is avail able should b given. The body should be warmed gradually fromthe
inside by raising the temperature of the oxygen to 100°F with a hunmidifier.
Resusci tation shoul d be mai ntai ned at | east until the body tenperature reaches
normal . Defibrillations (shocking the heart into action) may not be successful
until normal body tenperature is reached. (7.70 3431)

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

No Comment section

The O ficial Sponsor of Victoria' s Sport Personality of the Year contest is a
firmof funeral directors.
(MD 9 Novenmber 1978)

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

Menor andum No 4 1979
conti nued from page 40

It is the duty of the installation nanager, the owner of the installation, and

all persons on or near an installation to do nothing to endanger the safety of
t hensel ves or ot hers.

28



Radi ol ogi cal Skeletal Survey for Aseptic necrosis of Bone in Divers and
Conpressed Air Wrkers

Not es prepared by the Medi cal Research Council Deconpression Sickness Panel,
United Ki ngdom
(Chairman: Professor DN Wal der, MD)

Asepti c necrosi s of boneis one of the health hazards of exposure to a hyperbaric
envi ronnent such as diving or working in conpressed air. The signs are the
formati on of | esions of dead bone in the head, neck or shaft of the major |ong
bones. These lesions may remain synptom ess but should they involve the
articular surface of a major joint a painful and disabling osteoarthritis may
result. The condition is also known as dysbaric osteoarthritis.

The preci se cause of bone necrosis is not fully understood. Results of research
i ndicate that an infarct of bone or bone marrow may result from exposure to,
or deconpression from a high anbient pressure. This results in death of those
bone cells deprived of their bl ood supply. Bone necrosis is not usually seen
radi ol ogically until revascul arization of the necrotic area occurs. Wienthis
happens new bone i s | ai d down upon t he dead trabecul ae, resulting in an absol ute
increase in the radiol ogical density of the involved portion of the bone. A
relative increase in the density of the avascul ar bone may sonetines be seen
at an early stage when the surrounding healthy bone is the site of disuse
osteoporosis. Radiologicallyit is not always possibleto distinguishthe stage
of relative increase in density fromthat of the absolute increase in density.

Dense areas may be vague and il |l defined or they may be distinct with a circul ar
or irregular outline. They occur in the head, neck and proxi mal shaft of the
hunerus or fenur and, nost frequently, in the distal end of the fermur and the
proximal tibia. These are the skeletal areas routinely radi ographed. Lesions
have al so been reported in the distal shafts of the hunerus and tibia and in
the fibula, but the el bowand ankle are not included in the reconmended routine
skel etal survey. Lesions may occur unilaterally, bilaterally or in any
conmbi nation of sites. There is no set pattern. The articular surfaces of the
knee joint arerarely, if ever, invol ved but the shoul der or hipjoints may becone
di sorgani sed t hrough sequestrati on or col |l apse of the articul ar surface of the
head of the hunmerus or fenur.

The Medi cal Research Council support a Deconpression Sickness Research G oup
which is carrying out research into the aetiol ogy of aseptic necrosis of bone
at the University of Newcastle upon Tyne. Part of this research involves the
collection and review of |arge nunmbers of bone radiographs of divers and
conpressed air workers. The MRC Deconpr essi on Si ckness Panel has prepared these
recomendati ons to pronote consi stency in the radi ographi c exam nation for the
detection of the disease.

British diving regul ati ons require that conmercial divers working on of fshore
installations or fromdiving barges in the North Sea and around Britain' s coast
must under go r adi ogr aphi ¢ exam nati on of their bones annually as a precondition
of certification of fitness to dive. Simlarly in the civil engineering
i ndustry, the accepted ‘ Medi cal Recommendations for W rk in Conpressed Air’
advi se that nen who wor k at gauge pressure of 14 pounds per square inch (1 bar)
or nore shoul d have t heir bones radi ographed every si x nont hs whi |l st conti nui ng
so to work, followed by annual exami nation for at |east two years after they
cease to work at or above that pressure.
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The Basi ¢ Radi ogr aphi cal Survey

The basic skeletal survey should include antero-posterior projection of the
heads and proxi mal shafts of both humeri and both fenora together with antero-
posterior and | ateral projections of the distal two thirds of both fenora and
proximal third of both tibiae including the knee joints.

The radi ographi ¢ di agnosis of early | esions of aseptic bone necrosis requires
hi gh qual ity radi ographs whi ch denonstrate the bone trabecul ae clearly. The
optinmum screen-film conbination (using rare earth intensifying screens, if
avai | abl e) and good screen-filmcontact is required together with a grid of
adequaterati o and a focal spot of 0.6to 1.2mm Atube with a high speedrotating
anode and 0.6mmtarget, if available, is ideal

Exposur es shoul d al ways be adequate. Probably the greatest fault Iies in under
penetrati on of the bone tissue. |Increased penetration by as much as five to
ten kilovolts above normal is reconmended.

The recommendations of the “Code of Practice for the Protection of Persons
agai nst lonizing Radiation arising from Medical and Dental Use” should be
f ol | oned.

Gonads must al ways be protected by a | ead shi el d when radi ographi ng the hips.
Estimation of the radiation dose received by the patient indicates that this
basi c survey can safely be repeated at intervals of not |ess than six nonths.

Recommended Procedure

Shoul der: Antero-posterior projection

The area t o be exami ned i s t he head and neck of t he humerus i ncl udi ng t he pr oxi mal
third of the shaft. The radi ograph should show the articul ar surface of the
huneral head unobscured by overlying bony structures and should give good
definition of the trabeculae of the head and shaft.

A 24cm x 18cm screen filmis recommended with high definition or rare earth
i ntensifying screens and a noving grid.

The examination is best carried out on a horizontal table. Fromthe supine
position the patient is rotated through about 45° towards the side under
exam nation until the blade of the scapula is parallel to the table top. The
rai sed shoul der is supported on sandbags.

The armunder exam nation should be straight, supinated and abducted 10°. An
extendi ng pull should be applied to the armso that the huneral head is clear
of the bony processes of the scapul a.

The X-ray beamshoul d be at right angles to the filmand centred over the head
of the humerus. The beamshoul d be col | i mated to showonly t he head and pr oxi nal
third of the hunerus.

The patient should hold his breath whilst the exposure is nade.

Hi p Joint and Proximal Third of the Shaft of the Fermur: Antero-posterior View

The radi ograph should show good definition of the articular surface of the
fernoral head and of the trabeculae of both head and shaft. The underlying
acet abul um cannot be avoi ded. A separate radi ograph of each hip is required.
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A 30cm x 24cm screen filmis reconmended with fast tungstate or rare earth
i ntensifying screens and a noving grid. Fast tungstate screens are reconmended
inthis situation to reduce the radiation dose. 2.5to 5 Kilovolts nore than
normal shoul d be used to increase penetration. The gonads must protected but
care shoul d be taken to ensure that the protection does not obscure the fenora
head.

Wth the patient supine the plane across the anterior superior iliac spines
shoul d be horizontal. The foot of the side under exam nation shoul d be at ri ght
angles to the table top and sandbagged into position

The X-ray bean shoul d be at right angles to the film centred over the head of
the fenur, and collimated to show the head and proximal third of the fenur.

Knee joint: Antero-posterior projection to showthe distal two thirds of the
femur and the proximal third of the tibia

The radi ograph shoul d show cl ear trabecul ar detail in the | ower two thirds of
the fenmur and the upper third of the tibia.

Thereis avariationof density betweenthe nmi ddl e and | ower thirds of the fenoral
shaft so that it is necessary to increase the kilovoltage, reduce the
m | 1ianperage and use a noving grid to produce a radi ograph of even contrast.
Care should be taken not to under penetrate the shaft of the ferur.

A 40cm x 15cm screen filmis recommended with high definition or rare earth
i ntensifying screens and a noving grid.

The patient should sit on the X-ray table with both | egs extended. Each knee
shoul d be exam ned separately.

The X-ray beamshoul d be at right angles to the table top. 1In order that the
lower two thirds of the fermur are included the beam should be centred at the
upper border of the patella - not through the joint space. The beamshoul d be
collimated to show only the area under exami nation

Knee Joint: Lateral projectionto showthe distal two thirds of the femur and
the proximal third of the tibia

A lateral radi ograph of the | ower fenur and upper tibia may denonstrate slight
variations in bone density and trabecul ae detail which are not apparent in the
AP projection.

The requirements of definition are the same as for the AP. The graduation of
density along the fenoral shaft is also evident in the |ateral projection and
t he exposure should be adjusted to give a radiograph of even contrast.

Either a 40cm x 30cm or a 40cm x 15cm screen filmis recommended with high
definition or rare earth intensifying screens and a noving grid.

Using the wide film positioning should be as for a normal |ateral projection
of the knee with the knee flexed and the tibia parallel to the |ong axis of the
filmin order to include the distal two thirds of the fenur.

The X-ray beamshoul d be at right angles to the fil mand centred over the fenur

| evel with the upper border of the patella. The beamshould be collimted to
the area under exami nation
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BOOK REVI EW

Shar ks and Ot her Ancestors
Wade Doak (Hodder and Stoughton, 1975)

Thi s book concerns itself with far nore than shark behaviour, for it is also
about the notivations of a sel ect group of people. They are all divers by either
primary or secondary intent, the study of the nmarine world is being a major
interest tothemall. Andcentral to everythinginthis book is that remarkable
character Dr Walt Starck and his boat, the El Torito. This is not an unbi ased
book, it i s whol eheartedly on the side of the “unspoilt” natives of the Pacific
area and the i conocl asti c approach to the accepted Scientific beliefs practised
by these privileged to join the cruise of the El Torito. But few are likely
to quarrel with the pieces of Phil osophy that appear fromtine to ti ne and nmake
this far nore than a straight report on a dive boat excursion.

Readerswil|l findthat al arge nunber of matters of i nterest are nenti oned. These
i ncl ude a descriptionof the El ectrolung, Walt Starck’ s invention, and of several
di ving incidents that showthe need to be | ucky and skilled if one ignores the
advi sed rules of safe diving! There is a report of a nude water ski episode
t hat reveal st he aut hor’ s unawar eness of t he dangers of such antics (heal t hwi se),

and anillustration of what can go wong even when one is in a “wet” subnmari ne.
The absolutely delightful description of the native children brought up next
to an in the water and conpletely at home in it playing “rackalung” will |ong

remain with this reviewer. However the unifying thene throughout this book is
that of Sharks and of Walt’'s fancy wetsuit.

There is no denying the courage, and l|luck, of those who get interested in
i nspecti ng aggressive sharks. So full marks to Walt, and the others, for their
work. Walt has a theory that a striped suit will have a visual effect that
confuses and “fri ghtens” sharks, an effect he repeatedl y denonstrated whil e his
conventional ly suited col | eagues had to hurriedly | eave the water. He even t ook
a shark rattl e underwat er on one test sequence and covered his striped suit with
a black cape till the subjects of the experinment were approaching. Wen he
reveal ed hi nsel f as Supersnake t he sharks reacted as woul d a mai den | ady faced
with a “flasher” in a quiet lane. This was an extrenely gratifying response
as a bang-stick is poor protection against a shark that neans busi ness.

The book does not Iimt itself to sharks, which can apparently tol erate children
inthe water and t hen wi t hout anythi ng unfortunate occurring, but reports sone
remar kabl e findings concerning fishes. Fi shes, though accounted as sinple
stupid creatures, have individuality and l earning ability. Could you learnto
di stinguishall thefishinyour favourite di ve area and knowwhi ch wer e newcomer s
and whi ch were aware of your “rights”? Thereis the tale of Samy, a trusting
fish, who was able to find his way back to his home territory after being noved
1.5 miles away and was wel comed back by his own fenal es but was too excited to
eat the food they offered. It does pay sone males to be too | ong away fromtheir
femal es, however. Many of the [illegible] are pol ynorphic, starting as cl eaner
fish and then devel oping into fenmal es and ceasing this occupation. Thisis the
hei ght of the devel opnent unl ess the single mal e that “owns” the territory they
use should die, when the nbst dominant female will change and becone nmale.
Perhaps Nature is trying to tell us sonething?

Quite early in the book Wlt speaks his thoughts: “Really I think of science

as an entertai nment, a phil osophy and the artformof our technol ogi cal society.
Only occasionally can it of fer anything practical, yet on those relatively few
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achi evenents our whole civilisation is based. 1t you set out deliberately to
make practical discoveries, the whole thing goes dead. The aesthetic and
phi | osophi ¢ val ues of science nust be of first inportance .... It should be
realised that every breakt hrough and devel opment in our civilisation came from
peopl e pl ayi ng around. The fuckoffs (sic) nade t he breakt hroughs: nen pl aying
intellectual games, with no serious aim Mn plays first, then discovers a
practical value later. Practical applications of science are limted by the
avai | abl e t echnol ogy. To fi nd somnet hi ng new, you can’t just seek after sonet hi ng
useful. Even electronics ... radar originally came from people playing with
electricity and having no practical applications in their mnds. The spirit
of innovation is essenti al

“In areef cormunity noonelink is critical. It’'s a net rather than a chain.
There are many overlaps. So if a species is in trouble others fill the gap
Ecol ogi sts are beconmi ng increasingly aware of this. Today, nman is going the
opposi te way, reducing diversity and producing | ess stable systenms. |Instead
of producing a new strain of super rice vul nerabl e to super disaster we should
be seeking locally adapted varieties.”

Applied research, he notes, is really just pure research done too late. Wile
i nventors of death rays may di sagree with this |luxurious view of what lifeis
all about, nost will agree with the main thrust of the statement. And it can
be applied to diving nedicine, where norbidity provokes research into the
physi ol ogy of man in the sea.

It is a book to read with care, and pl easurel!

Illustration Not Scanned
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A Queensl and Sea Wasp | nci dent
Dr D R Pushen

On 19 March 1977 at 3.10 pmthis patient aged 6 and a half, presented to the
I ngham Casual ty Departnment with stings predom nantly on her right |eg but al so
on her right armand left leg. These were purplish in appearance and had
blistering over the other side of her right ankle. They had the characteristic
| adderi ng appearance of a Sea Wasp jelly fish sting.

Clinical Record

At 2.25 pmon the 19th March 1977 she was bei ng towed t hrough t he water by both
her hands by her aunt, i n water about two or three feet deep. She began screani ng
and her Aunt noted t hat she had sti ngs down her | eg, so pul | ed her fromt he wat er.

Her father was called and withintento thirty seconds of her bei ng dragged from
t he wat er he had poured a | arge anmount of Methylated Spirits over her | egs. The
anbul ance was call ed and she was taken to the Ingham Casualty Departnment.

On admi ssi on she was i n great distress and was gi ven |V Sea WAsp Anti venene one
anpoul e, I M Morphine 5ng, |IVI Phenergan 5ng and Sol u- Cortef 500nmg |V and was
pl aced on quarter hourly observations of respiratory rate, bl ood pressure, pul se
rate, and | evel of consciousness. All Urine sanples wereto betested for bl ood.

The actual stings of the sea wasp were renoved fromthe wounds in the Casualty
departnment after the patient had been sedated and washed down with nore
Met hyl ated Spirits. These were not sent off to the | aboratory but a positive
“sea wasp” identification was made by Life Savers at Al li nghambeach who netted
the area after the sting occurred.

At 4.15 pmit was noted that her col our was quite cyanosed. On exam nation her
chest was clear, but she was difficult to rouse. She was then given THA 5ny
IM plus 5ng V. Her colour then inproved as her respirations increased. She
continued on IV Sol u-Cortef 500ng fourth hourly and IV Dextro 3.5%si x hourly,
and Synal ar 0.01% oi ntnent was applied to the sting welts.

On the 20t h March she was put on Phenergan 5m orally four times a day, Panadol
5m fourth hourly, PVK5m four tines aday andthe |V Hydro-Cortisone 10ng fourth
hourly.

On 21st March the patient continued doing well and the skin | esions appeared
to be healing well except for alarge area of blistering around her right ankl e.
She was put on Condy’s Crystals conmpresses third hourly (but not at night), and
t he Predni sone was reduced to 5ng four ti mes per day. She was conti nued on Pher gan
(sic) 5m four times daily.

Fromthe 28th March the Predni sone was reduced by 5ng daily till it ceased.
Fol  owi ng t hi s her only treat nent was Pot assi umPer manganat e sol uti on bat hs f our
times a day: she was discharged on this plus Phenergan 5m three tinmes daily.

On the 4th April the scars had decreased a great deal, with the worst area being
around her right ankle where she had had the blistering.

The tine of the incident is noteworthy as it was 19 days past the official end
of the season for sea wasp stings. This may indicate that sea wasps do not have
an ability to read cal endars, or maybe we don’t know as nmuch about themas we
t hought .
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THE AG NG DI VER: DO THE OLDER BECOVE BOLDER?

LCdr Robert J Biersner, Msc, USN, Naval Submarine Medical Research Laboratory
Lt Mark L Dembert, MC, USNR, USS G ayback (SS-574)
ENS Mark D Browni ng, MC, USNR, National Naval Medical Center

“Resear ch shows t hat young di vers don’t necessarily
becone ol d divers, and that the two groups do
different types of diving.”

Backgr ound

Not nmuch i s known about the nedi cal, psychol ogi cal, and perfornmance effects of
agi ng anong US Navy di vers. The possibility has been rai sed that several nedi cal
consequences of diving, especially deconpression sickness and osteonecrosis,
may be conplications of the aging process.1.2 Both deconpression sickness and
ost eonecrosi s have been found to occur nore frequently anong ol der divers than
anong younger divers.1,2 The possibility exists however, that ol der divers
may devel op t hese adverse nedi cal effects because they nay nake deeper, | onger
di ves t han younger divers. Such dives are known to result in a higher incidence
of deconpression sickness,13 which in turn my lead to other nedical
conpl i cations such as osteonecrosis.2 The only available data on this topic
show a slight relationship between age and deeper, |onger diving; but this
relationship is not statistically significant.3

Appr oach

To obtainnore detail edinformati ononthe effects of agei ng, data were col |l ected
on a group of 52 divers (both Divers First and Second C ass) who were stationed
i n the NewLondon, Connecticut area. They were asked to conpl ete questi onnaires
about pre-service history (size of honetown, delinquency problens, age of
enlistment, etc), service and di ving history (awards and recognition for diving
performance, serving as an experinmental subject or testing diving equipnent,
years of diving experience, nunber of diving accidents, disciplinary actions,
etc), Ceneral Cassification Test (GCT) scores, age, martial status, and the
Cornel |l Medical Index (CM). The CM is alist of 200 physi cal and psychol ogi cal
synpt ons or probl ens, and t he di vers were asked to circl e any synptons t hat t hey
had experienced in the past.

Di vi ng performance was assessed using diving records maintai ned at the Naval
Safety Center. Divingrecords coveringthe 5 year period from1972 to 1976 were
obt ai ned, and the follow ng i nformati on was extracted: Total nunber of dives,
nunber of dives over 50 fsw, nunber of dives at surface tenperatures of 40°F
or |l ess, and nunmber of night dives. These four diving categories are neasures
of exceptional diving activity, either because these dives are physically or
psychol ogi cal Il y di sconforting, or because these conditions are associated with
frequent diving accidents.1,3 The total nunber of dives in each of these four
cat egories was then divided by the nunmber of years each diver had been active
indiving during this 5 year period. This correction provided a common basi s
for conparison. |In addition the nedical records of each diver were revi ewed
and the nunber of sick calls nade for each year of diving experience over this
5 year period was docunented. Care was taken to avoid counting repeated visits
for the same disease or injury. Treatnments for deconpression sickness and
routi ne physical exam nations were al so excluded fromthis tally.
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The 52 divers were divided into three groups of nearly equal size according to
age. To avoid the anbi guous and mixed results that coul d be associated with
the middl e section, which consisted of 17 divers between the ages of 26 and 32
years ol d, the group was dropped fromthe anal ysis. Only the youngest and ol dest
groups were conmpared. The youngest group contai ned 18 di vers who ranged i n age
from19 to 25 years of age. The ol dest group consisted of 17 divers who were
bet ween 33 and 40 years ol d.

Fi ndi ngs

The average scores in each of the major diving categories are shown in Table
1. Astatistical analysis of these results showed that the younger divers nade
significantly nore di ves and had nore acci dents per year of diving than did the
ol der divers.4 Commensurate with the higher frequency of diving accidents, the
younger divers also tended to make nore sick calls per year of diving than did
the ol der divers. This differencein sickcalls was not, however, statistically
significant. Also, thedifference between younger and ol der di vers inthe nunber
of dives made over 50 fswwas nearly significant (with the younger group diving
deeper).> The ol der divers, however, made significantly nore night dives per
year than the younger group. Although the results in Table 1 seemto showt hat
t he younger divers nade nore dives at col d surface tenperatures than the ol der
divers, the variability within each group for this type of diving made this
difference insignificant. (Wthin the younger group, the nunber of dives at
cold tenperatures ranged fromO to 42.5 per year, while for the ol der group this
range was fromO to 7.3.)

Al t hough t he fi ndi ng t hat ol der di vers have nore years of di vi ng experience than
t he younger group is not surprising, thedifferenceinthe years of service they
had bef ore t hey becane di vers was unexpected. This finding seens to argue t hat
di vers inthe ol der age group wait a nunber of years after joiningthe Navy before
qual i fying in diving, while younger divers becane diving qualified during the
first enlistnment. O der divers, however, remain qualified | onger while younger
di vers appear to attrite fromdiving nmuch earlier. This interpretation is
supported by the small percentage of the ol der group who becane divers during
first enlistnment (approxinmately 12% conpared to the younger group (100%, as
wel |l asthedifferenceintotal years of diving experience betweenthetwo groups.

Inadditiontothe af orenenti oned findi ngs, further conpari sons showed t hat t he
two groups did not differ significantly fromeach other in verbal intelligence
(CCT scores), sel f-reported nedical problens (CM scores), pre-Navy del i nquency
probl ens (truanci es, high school disenrollnment, traffic violations, and arrests
for non-traffic crines), Navy disciplinary actions (masts, reduction in rate,
failure to obtain good conduct awards, and disenrollnment from Navy school s),
and special diving recognitions (awards for diving and participating as an
experimental subject or testing diving equi pnent). These |ast two neasures -
Navy disciplinary actions and special diving recognition - were adjusted or
di vided by the total years of Naval service and total years of diving experience
in order to nake the conparisons nore valid).

| nmpli cations

I f the previous 5 years of diving experience for those di vers who were stationed
| ast year i nthe NewLondon area can be taken as representative of US Navy di vers
as a whol e, then sone inmportant inplications for US Navy di vi ng can be deduced
fromthese findings. Contrary to previous assunptions, ol der di vers do not rmake
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nore hazardous or arduous dives than younger divers. Younger divers do
substantially nore diving than ol der divers, and al so do nore di ving to deeper
depths. The only exception is night diving, which is nore frequent for ol der
di vers conpared to the younger group. The rationale for this exception is
unknown. Per haps di vi ng supervi sors believethat ol der diverswi |l remainbetter
oriented during night dives than younger divers. O, perhaps the type of tasks
to be perforned at night (such as energency search and rescue) are assigned to
t he ol der group because they nmay have nore experience with or know edge about
t he equi pnent to be sal vaged. Another reason m ght be that they nmay be nore
famliar with the | ocal geography.

The nore frequent diving acci dents reported by the younger divers are probably
related to a conbination of the nore frequent and deeper diving than they do,
as well as to inexperience. Deconpression sickness was rare anong both these
groups (two cases in each group). Thus, not nuch can be said directly about
deconpr essi on si ckness and t he possi bl e conpl i cati ons of deconpressi on si ckness
(such as ost eonecrosi s) for these groups. Mst of these self-reported acci dents
i nvol ved stings, bites, squeezes, and trauma (such as cuts, sprains, and
brui ses) . These types of accidents are related largely to environnental
conditions and to the tasks that are perforned, thereby invol ving a combi nation
of hei ght ened exposure to danger (which may be | argely unavoi dable) and task
famliarity (which may be inproved through better training or experience).

Thi s situation, i nwhichyounger di vers appear to be diving nore frequent!ly under
nor e dangerous conditions and experiencing nore accidents than ol der divers,
may account for the finding that few of these younger divers last |ong enough
t o beconme nmenber s of t he ol der group. They appear tojointhedivingranks earlier
(perhaps on i nmpul se), volunteer for or are assignedtothe noredifficult diving
situations, and then attrite nore quickly fromdiving than the ol der group.
Waiting as they do until after the first enlistnment to volunteer for training
ol der divers appear to be nore cautious about becom ng divers and nay be nore
career-notivated than younger divers. Once qualified, they seemto have adopted
a slower, nore conservative diving pace than younger divers (at | east as they
grewolder). As aresult, older divers are nore durable and suffered fewer ill
effects fromdiving than younger divers.

These results, however, do not say nmuch about what the ol der divers were |like
as young divers. Didthey, too nmake nore dangerous dives? If so, they nmay have
remai ned in diving because of sonme notivational or personality difference
bet ween themand their peers? If, on the other hand, they did not differ nuch
psychol ogically fromtheir peers, then perhaps they were sinply lucky and did
not experience many of the fatiguing or dangerous diving conditions that their
peers did (or at least not as often). Perhaps the difference lies in sone
conbi nati on of | uck and psychol ogy. Until noreinformationis forthcom ng, these
results seemto be descri bed best by paraphrasing the ol d adage, “There are old
divers and there are bold divers, but there aren’'t nany old, bold divers.”

As stated earlier, the question renai ns unanswered about the extent to which
thedivingactivity of thesetwo groupsisvoluntaryor theresult of differential
supervi sion. Perhaps younger divers are routinely sent to diving billets that
i nvol ve maki ng nore nunerous and hazardous dives. An answer to this question
woul d provide a better understandi ng of the psychol ogi cal dynam cs of the two
groups and of the accelerated attrition that i s occurring anong younger divers.

These findings also indicate that the higher incidence of deconpression
si ckness; and osteonecrosis found anong ol der divers does not appear to be
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rel ated to nore frequent exposure to deeper, | onger dives. The higher incidence
of deconpression sickness (and other nedical conplications associated with
deconpressi on si ckness) found anmong ol der divers would appear, therefore, to
be rel ated to sone bi ochem cal or physiological effect of the aging process.
Thisinterpretation shoul d, however, be vali dated on a much | arger group of ol der
di vers who have had nore deconpression sickness.
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An unusual frosthite victim

Susi e Wng has had rather too much of the English winter it seems, and i s now
on her way to Hong King despite a series of msadventures sufficient to deter
t he nost i ndependent of travellers. Inthe first place Susie, a 4 netre killer
whal e, had to | eave her Cl ackton Wl dlife Park pool on New Year’s day when heavy
seas and gal es threatened to crack it and rel ease her into the cold North Sea.
She was packed into a giant netal cage (she weighs 2.5 tonnes!) swat hed i n wet
bl anket s and had her head rubbed with a special grease to keep it npist during
the journey to the airport. However the freezing tenperatures dried the grease
and she began to suffer, so the attendants stopped the truck and hosed her down
till sherecovered. Thenthey discoveredthat thetruck’ s diesel fuel hadfrozen.
In the end they reached the airport three hours too late for the plane. It is
reported that she suffered no permanent damage fromthe frostbite andis getting
over the experience. The public rarely gives a thought to the tribul ations of
their entertainers. But that’ Sho Business!
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Di ving Safety Menoranda
Cndr SA Warner, Chief Inspector of Diving,
Department of Energy, Production Engi neering Division, UK

MEMORANDUM NO 23, 1978

Diving near culverts, other inlets and pipelines

It is necessary, once again, to draw the attention of diving compani es and
associ at ed engi neers to the dangers invol ved when divers are operating in the
vicinity of installations or equi pnent that control or can produce sudden fl ow
of water or differential pressures.

Bef ore commenci ng di ving operations in the vicinity of docks, |ocks, basins,
sea chests, or pipelines adequate steps nust be taken to ensure that divers will
not be exposed to any sudden flow of water or differential pressure. It is
essential that the follow ng basic precautions are strictly observed:

(a) ascertain the positions of culverts, inlets, pipe ends, etc. which could
i nthe event of penstocks, sl uice val ves, or val ves bei ng oper at ed, endanger
t he divers.

(b) Ensure that the authorities in charge of persons in a position to operate
such valves are fully i nforned of the area and ti me of any di vi ng oper ati ons,
and of the possible dangers to divers.

(c) Before any valve is operated, the operation of which would constitute a
risk to the divers, all divers are to be out of the water.

Attentionisdrawntothe Ofshorelnstallations (D ving Operations) Regul ati ons
1974, the Merchant Shipping (D ving Operations) Regulations 1975 and the
Subrmari ne Pipelines (Diving Operations) 1976 all of which state that masters
of vessels and installation nmanagers shall ensure that no operations or
activities which mght be a danger to any person engaged in those diving
operations are carried on fromor on the vessel or installation and to consult
the diving supervisor about those operations or activities before the
commencenent of diving operations. It is alsothe responsibility of the diving
supervi sor to consult withthe manager of an of fshore installation or the master
of the vessel to ensure that divers are not put at risk by other operations or
activities.

“Attentionis also drawn to the Diving Operations Speci al Regul ati ons 1960 and
appropriate parts of Construction Regul ations both of which apply to certain
activities within the scope of the Factories Act, 1961. Regul ations 6 of the
Construction (Working Pl aces) Regul ati ons 1966, which deals with the safety of
wor ki ng pl aces and t he access and egress associated with them is particularly
rel evant to many of the situations envisaged above.

“Al'l diving work inside Great Britain (includinginshore waters) is subject to
additional requirenents in the Health and Safety at Work etc. Act 1974 which
pl aces specific duties to ensure the safety of all persons at work not only on
enpl oyers (section 2) but al so on self-enployed (section 3) and t hose who have
control of working places (section 4)”

“Serious hazards to divers can al so be created due to pipelines, valve gear or
simlar plant under an external head of water being danaged. It is essential
that all such plant is constructed and installed to a high standard and t hat
adequate steps are taken to prevent it frombei ng damaged by natural forces or
nmechani cal or other devices”.

39



MEMORANDUM NO 2, 1979

Di vers operating froma dynam cally positioned vesse

The attention of all diving conpanies and Masters of vessels carrying divers
is drawn to the inherent dangers of operating divers from a dynamcally
posi tioned vessel especially inthe close vicinity of structures and underwat er
obstructi ons.

A research project has been initiated ai med at produci ng advice on the safety
paraneters to be enpl oyed when using this technique.

MEMORANDUM NO 3, 1979

Diving Bell sealing doors

Di scussions with the industry suggests that sone conpanies are renoving the
bottom seal i ng doors fromtheir diving bells when operating in the saturation
node. This habit may be acceptabl e when the saturation storage depth is that
of the maxi num depth of water

Wthincreased divingactivitiesinvolvedin “inspection and nai ntenance”, nuch
of whichis carriedout usingthe saturation divingtechnique but with a storage
dept h consi derably above sea bottomdepth it introduces a potential hazard.
At least 3 diving bells were dropped in the North Sea Sector during 1978.
Whenever di vingis conducted fromadivingbell usingm d-water divingtechni ques
and t he maxi num wat er depth exceeds the internal bell pressure by nore than 1

ATA, bell external and internal pressure tight seals should be shut and secured
before lifting the bell to the surface.

MEMORANDUM NO 4, 1979

Sea bottom debri s/ danger to divers

The attention of all concession owners, offshore installation owners, diving
conmpani es and offshore installation managers is drawn to the potential danger
i nvol ved with operating divers on a foul bottom

Di ver’ s experience offshoreindicates that as aresult of abuild up of “rubbish/
debris” thrown overboard frompl atformnms or supply vessel s, the dangers to divers
and underwat er vehicles is being made progressively worse. This danger can be
aggravated by tide and current conditions.

A recent diver’s report of sea bottomconditions around a pl atformshowed the
presence of: a portacabin, generators, wres, cordage, scaffold tubing,
prefabricated steel parts, rubber hoses, fishing nets, fishing |ines and hooks
and pol yt hene bags. The “foul bottoni problemis inherent with fixed platforns
and becones progressively worse with the age of the platform

Fishing is an obvious and attractive spare tine activity on offshore
installations. However, the | oss of bottomgear consisting of hooks and | i nes,
many of the lines being extrenely high breaking strain and virtually
i ndestructible, presents an increasing potential danger to divers and
subnersi bl es

conti nued on page 28
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Keepi ng the Diver Warni

This article is reprinted from FACEPLATE (Sumer 1978) by ki nd perm ssion.

Adequat e thermal protectionis essential whether oneisdivinginfrigidor warm
water. Wile wet suits, as shown here are still used in cold water operations,
they | ose much of their thermal protection val ue when conpressed at depth. The
thermal protection systembeing, devel oped by NCSC i s desi gned around the dry
suit concept, with specialized accessories and a | ayered undergarnent that is
conpr essi on-resi stant.

Col d is the source of nore suffering to all ani mal nature t han hunger,
thirst, sickness, and all other pains of |ife and of death itself put
t oget her.

Thomas Jefferson

| nadequat e thermal protection is the single nost limting factor for the Navy
di ver. Moreover, nuch of the Navy’s diving is conducted in cold water, and in
situations which preclude surface support and restrict use of fully protective
equi prrent .

The US Navy Diving Manual is clear on the subject of cold:

"As the diver’s body tenperature is reduced, he will first feel unconfortable
andthen... hew |l begintoshiver. If coolingcontinues, hisabilitytoperform
useful work may becone seriously inpaired. The hands |ose dexterity and the
sense of touchis dulled. As shiveringintensifies, it brings on a general |ack
of coordination ... it becones increasingly difficult to concentrate, and the
ability tothink clearly is soon lost. At extrenely | owtenperatures, or with
pr ol onged i mrer si on, body heat | ossw || reach a poi nt at whichdeathw |l occur."

But the manual goes on to say that “appropriate dress can greatly reduce the
ef fects of heat | oss, and a diver with proper dress can work in very col d water
for reasonable periods of tinme.”

VWi ch is what the Diver Thermal Protection (DTP) programat the Naval Coastal
Systens Center (NCSC) i s al | about devel opnent and t esti ng of “appropri ate dress”
to provide the diver with the best thermal insulation possible, and extend the
I ength of tinme he can performuseful work in cold water.

Cenesi s of the Program

To do this, the DTP researchers first defined the operational requirenents of
Navy di ving. There included di vi ng nodes and depths, m ssion characteristics,
wor k requirenents, dive duration and expected tenperature ranges. Meanwhil e,
a panel of experts on thermal problens convened by BUVED devel oped a matri x of
tenperature limts for allowable thermal stress - for exanple, mean skin
tenperature nmust not drop bel ow 77°F.

Using these criteria, NCSC |aunched a test program designed to evaluate
comercial diving suit systens. The basic segnents of this program are:

+ Eval uati on of suit design and construction by textile engi neers at the Navy
Clothing and Textile Research Facility.

+ Ant hr oponetri c nmeasurenents by the Departnent of Kinesiology at UCLA to
determi ne the range of notion afforded by seven suits.

+ Testing of insulative effectiveness of dry suits at the Arny Research
Institute for Environmental Medicine using the copper mani ki n techni que.
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+ Testing of insulative properties of various suit and undergarnent
combi nat i ons under wet, hyperbaric conditions usingthe copper mani ki n (see
article on Meet “The Copper Man”)

+ Ther mal studi es on divers over arange of hyperbaric conditions in selected
garnment systens, in cooperation w th NEDU.

+ Manned tests under simnul ated m ssion conditions.

+ Eval uati on of gl oves and ot her conponent equi pnent, incl uding ajoi nt NCSC/
NEDU programto measure hand and finger dexterity in cold water.

Toward a Basic DIP System

But the prinme objective of the DIP programi s the devel opnent of a basic t hernal
protection system Tothis end, work is currently focused on dry diving suits,
with special attention toward:

+ | mprovi ng seal s and cl osures.

+ Selection of a good material for the outer garnent.

+ Provi sions for the contai nment of urine.

+ Provisions for the absorption of perspiration.

+ Devel opnment of an effective undergarnent.

The system now bei ng devel oped i ncorporates the above items. It is conposed

of an el astoner-coated fabric which has inproved neck seals, wist seals and
entry closure. The undergarnent (see acconpanying article) is nmulti-Ilayered
and wi | I wi thstand hydrostatic conpressioninthe diver’s feet and | eg regi ons.
A diver urine collection systemis being nodified froma NASA-devel oped unit.
The new suit systemal so includes inflation and defl ation val ves, integrated
wei ght distribution, and dry gl oves.

Di ver Heater Approaches

NCSC i s al so devel opi ng di ver heating systens for use in situations where the
practical limt of passive thermal insulation systens has been reached. These
active heating systens furni sh heated water to the diver. Current approaches
i ncl ude:

+ A propane catalytic heater for the surface-supported diver.

+ A magnesi um oxygen system whi ch burns magnesi um wool in oxygen, for the
free-sw nm ng diver.

+ A hydraulicall y-powered systemwhich circul ates heated seawater to a PTC
and diver at depth. It may also provide inprovenments over the existing
hot water systemin efficiency, and a reduction in hose | osses and deck
space requirenents.

A nore detail ed account of the Diver Thermal Protection programat NCSC can be
found in the 1978 Wrking Diver proceedings available fromBattelle Mnori al
Institute, Colunbus, Chio. The article is titled, “Devel opnment and Test of
Thermal Protection Systens for the Navy Diver,” by Maxwell WLippitt.

David Niven recently sawthe fil mJAWS. The next norning while swinmnginthe
not el pool he spotted a bl ack formlurking under the water. “l was was wal ki ng
on the water to get out. Then | found it was a mai ntenance man in a scuba suit
fixing the drain,” he said.

(Australian, 16 March 1976)
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Anat ony of an Under gar nent

NCSC has devel oped a |ayered undergarnent that is Confortable, Misture
Absor bent, Conpression Resistant at depth, and provides the Dry-Suited Diver
with Excel lent thermal insulation.

The basic thermal protection of NCSC s newdry suit systemw || be provided by
an under gar ment capabl e of wi t hst andi ng t he conpr essi on produced by hydrostatic
forces fromthe chest area to the feet. The undergarment, which is being
devel oped joi ntly by NCSC and t he Naval C ot hi ng and Textil e Research Facility,
is a composite with a confort liner next to the diver’s skin. A moisture-
absorbing layer to contain any sweat produced at higher netabolic rates is
appl i ed next.

This | ayer is foll owed by a vapour barrier to prevent water vapour frompassing
t hrough the insulation and condensing on the cold inner surface of the outer
garment. This effect, simlar to that used in a heat pipe, cold transfer a
substantial anmount of heat, if allowed, and woul d basically short-circuit the
i nsul ation. A conpression-resistant insulation (open-cell foamplastic or a
fibrous batting) is |located next to the vapour barrier.

The selection of these two materials resulted from an extensive programto
identify or devel opinsulationmterials best suitedfor dry suit undergarmnents.
These material s are bei ng used i n pat ches | ocat ed over nmaj or nmuscl e ar eas (whi ch
are the primary, heat | oss sites) and as conti nuous garnents desi gned to i nprove
mobility and to prevent gross nmovenents of trapped gas due to diver novements.

The materi al usedinthelegandfoot areas needs to be nore conpression resi stant
than that used in the torso and armareas, where nore flexibility is required.
For thi s reason, considerationis beinggiventousingdifferent material s above
and bel ow t he wai st .

In a dry suit system a major thermal failure would be sustained should a
significant amount of water enter the suit through seal |eakage or punctures.
Thi s water woul d be absorbed by the open-cell insulation used in conventiona
dry suit undergarments, and greatly increase diver heat |oss. to prevent his,
a material is being investigated which allows the passage of gas to permt
pressure equilibration and prevent crushing as depth changes, but which is
i nperneable to water. Several such materials have recently becone avail able
and are being tested.

Meet The “Copper Man”

He bears a cl ose resenbl ance to C3PO in “STAR WARS” but he's really a star in
his own right - in what could be called “CAO.D VWARS”.

Researchers at the Naval Coastal Systens Center in Pananma City have an al nost
i deal subject for their diver thermal protection studies - one who doesn’t m nd
standi ng for hours in a hyperbaric chanber, i mersed up to his neck in very cold
wat er .

He' s t he Copper Man, alife-size copper mani kincoveredw thcircuits and sensors
that allowhimto ‘feel’ the effects of the col d under various test conditions.
For a recent series of tests, conducted by NCSC s Diver Thermal Protection
Proj ect personnel, the Copper Man was usedto determ netheinsul ation properties
of several commercial dry suits and undergarnents under various hyperbaric
conditions. The suits were sizedto fit the manikin, and included head and f oot
protection, plus sonme specially-designed mttens.
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DIVER THERMAL PROTECTION
SYSTEM ELEMENTS
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Because dry suits derive much of their insulation fromgas trapped between the
di ver and suit, each suit was tested with nitrogen and heliumas the suit gas.

Thr ough those sensors that sinulate skin tenperature, the Copper Man reveal ed
the foll ow ng:

* Neoprene-foamdry suits provide better insulation at shall ow depths than
rubber-coated elastoner dry suits, but are less effective at greater
depths, especially after exposure to high-pressure helium

* The conposition of the gas | ayer noticeably affects insulation, nitrogen
provi des the best insulation, followed by helium

* The insul ative value of rubber-coated suit fabric could be increased by
i nprovi ng the undergarnment.

* Conpr essi on-resi stant undergarnent materials should be worn, especially

inthe lower extrenmties, to offset the effects of pressure at depth.

Al though live subjects ultimately remain the best and truest determ nants of
the val ue of a given thermal suit, the (‘ Copper Man is relieving experinmental
di vers of a great deal of gruelling, cold-water testing. In the battle agai nst
thedebilitatingeffects of cold, thedivingNavyisfortunatetohavethe support
of the Arnmy Research Institute for Environment Medi cine and their Copper Man.

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

Institute of Diving

I ncor porat ed under the | aws of the State of Fl ori da as a non-profit organi sation,
the Institute will be international in scope and will act for the advancenent
of professional, literary, and scientific know edgerelatingtohumanorientated
activity in the undersea environnent.

Initial activities of the Institute are:

- Establ i shnent of a diving museumand library at Panama Cty, Florida.

- Publ i shi ng a j our nal whi ch addresses al |l aspects of divingina professional
yet under standabl e nanner.

- Organi sation of a diving informati on exchange program

Member ship will consist of sport, commercial and governnental divers as well
as i ndividual s, organi sations and corporations interested in diving or matters
diving-related. (Fees are related to nenbership grouping).

The Institute is the only international organisation which will be solely
orientated towards the full spectrumof divers and diving activity. Thereis
no special interest inthelnstitute except diving. Applicationsfor nenbership
toWNBrumuller, Secretary, Institute O Diving, POBox 876, Panama City, Florida
32401. Founder President is Dr George F Bond, Captain MC USN, Retired.

Edi tor:
We wi sh the Institute every success. Wth “Papa Topsi de” headi ng the team
one can await with conpl ete confidence the i npact of this newforce inthe
di ving community, not |east through its Newsletter.
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SURVI VI NG A “HYPERVENTI LATI ON BLACKQUT” - Brief Reports

It is notorious that good breath-hold divers who drown have usually done so
followi ng a pre-subnersion hyperventilation and a too prolonged dive. The
medi cal explanation is too well known to be repeated here and the practice too
frequently non-fatal for warni ngsto betaken seriously by such divers concer ni ng
the risks (inseparable fromthe benefits), sothe followi ng report is presented
“for the record” rather than in hope of altering the diving patterns of
experi enced breath-hold divers.

The victimhinself has but little recollection of the events, a comon fi ndi ng
that regrettably results in sone who have experienced such bl ackouts failing
to becone al arned at the potential seriousness of such events. He had been scuba
divingwithtwo others in 45 feet of water for about two hours. After returning
to their boat they discovered that the anchor was stuck so he went back into
the sea and free dived down to dislodge it, but it would not conme free despite
his westlingwithit for alittle while. He then surfaced and was seen to wave
hi s arnms before he sank again. One of his buddies sawthis so i medi ately dived
i n but surfaced agai n shortly, after havi ng descended onl y about hal f t he dept h,
to check whether the victimhad resurfaced in the neantine. He then again
descended and found the victimon the sea floor, unconscious, with one hand
outstretched. He rel eased the weight belt and brought himto the surface, and

then to the nearest hospital. It is said that the victimwas not fully revived
for 1 and a half days. He remained in hospital for 4-5 days, being di scharged
hone with no long termill effects though with some headaches for a few days.

When questioned later he said that his last menory is of thinking that he had
along way to go still before reaching the surface (about 15 feet). There was
no war ni ng at all that he can renenber of any i npendi ng bl ackout, no heavy feeling
inthelegs, notunnel vision, and no “seeingstars”. He has no nmenory of reaching
the surface. He is a scuba diver and had received nil instruction other than
froma friend who told him*®“a fewthings”. In his 2 years he had nmade about
20 hours diving experience. He is not a “free diver” but was quite sure that
he could reach 45 feet easily, and in fact did so.

Thi s i nci dent has several points of interest: it is unusual for inexperienced
breath-hol d divers to be able to reach the critical hypoxia |l evel that causes
a bl ackout, the inperative desire to breath usually occurring before this. It
i s unusual for effective rescue to be made by unprepared buddies. And it is
unusual for a prol onged period of post i mersion synptons to | eave no appar ent
longtermill effects. There areinsufficient details available to all owdeeper
di scussi on of these points.

(Taken from “Stickybeak” non-fatal incidents files)

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

Commons’ Speaker: “Rigs are Ships”

The UK House of Commobns was in uproar (28 May 1976) , the votes evenly deci ded
as to whether Ol Rigs were ships, so should be Nationalised, or G| R gs. The
Speaker had the casting vote and di sregarded the Government’s wi shes by Hi s
decision that such platforns would be included in the assets that would be
Nationalised. He al so voted to ensure that the bill was passed. Everyone bei ng
di spl eased, a braw ensued. As Divers in Australia seemto be governed under
the Scaffolding Acts we can hardly | augh too | oud.
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Pul nonary Barotrauma: three ‘first dive' incidents - Brief Reports

Thr ee cases of non-fatal pul nonary barotraunma have been reported thi s year anong
divers in Western Australia naking their first ever scuba dives in the sea. The
full particulars are not avail abl e, regrettably, for any of these cases but their
occurrence may reasonably be taken as an indication that a consi derabl e nunber
of additional incidents are occurring where the synptonms have been |ess
clinically dramatic. Neverthel ess any such case coul d terninate unfavourably
for the victi mhowever mld the pul monary synptons, the chance distribution of
air enboli into the CNS being a type of “Russian Roul ette” best not practiced.
It is highly probably that pressure gradients that result in air entering the
lung tissue planes are equally likely to injure the continuity of structure of
the smal | bl ood vessels, so allowing at | east sone air to enter the circulatory
system It is hopedthat the publicationof thesecasesw |l alert thosethinking
of instructing soneoneintheart of scubadivingtofirst givethought to whether
they thensel ves are adequately equi pped for the responsibility.

Case 1

Thi s man of 23 years was nmaking a first ever scuba di ve. He had previ ous snor kel
di ving experience but no recorded training with scuba. Hi s companion’s
experi ence and trai ni ng are unknown. They had a qui et di ve, no strenuous activity
bei ng required, surfacing in normal manner after 45 minutes at 50 feet. After
surfacing, the buddy noticed that the victim s voice was squeaky and unusual .
The victi mthen noticed a swol | en neck, that had subcutaneous crepitations, and
the onset of a severe central chest pain. There was no cough or haenoptysis,
no shortness of breath, no cyanosis, no paresis or paraesthesia. The buddy
contacted the nearest RAN Centre and was advised to attend the nearest |arge
hospital initially. There a right sided pneunothorax was suspected, but
apparent |y not denonstrated. No neurol ogical deficit was found. He was treated
wi th oxygen through a Hudson Mask at 14 litre per nminute flowrate, and | ater
transferredto areconpressi on chanber for 100%oxygen at 30 f eet gauge pressure.
The pain was reduced by this treatnent but the enphysema was unchanged. The
chest pain recurred when the ascent reached 8 feet but surfaci ng was conpl et ed.
The i nperfect response was ascribedto | ack of demand val ve/ nask del i very system
for the oxygen: this matter has now been renedi ed. Further 1 ATA 100% oxygen
treatment was given the next day as the chest pain continued, though the pain
was considerably less thaninitially. At this tine, over 18 hours after onset,
t he enmphysema remai ned unreduced i n degree and extent. Over the next two days
the synptons resol ved and he was then di scharged from care.

Cases 2 and 3

Bot h cases involved divers on their first scuba dive, neither having received
any previous instruction in diving, the buddy in each case being reported as
bei ng “experienced”. On both occasions the air supply ran out or the unit
mal f uncti oned for sone reason and both had to make a free ascent fromvarying
depths. Both presentedtothelocal hospital with pul nobnary barotraunma synpt ons
l[imted to haemoptysis and nild chest pains. The chest X-ray and clinical
exanmi nation on both cases were normal. They were treated with oxygen by mask
and overni ght observati on wi thout any attenpt at reconpression therapy. There
were no known sequel ae.

(These cases are fromthe non-fatal incidents files of “Stickybeak Project”.)
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A new diving hazard

The problems of North Devon’s overcrowded ceneteries could soon be sol ved by
burials at sea.

The Rever end Donal d Peyt on- Jones, Vi car of Appl edore, yesterday got t he go-ahead
fromthe | ocal fisherman to use the Bristol Channel off Lundy I sl and for burying
hi s pari shioners.

M Peyton-Jones thought of the idea of sea burials after Appledore graveyard
becane overcrowded.

“Burials at sea are a marvel |l ous idea,” he said. They have to be because there
is no nore roomashore. M yard is nearly full and al though we have anot her
field it is an the nonent used by |ocals as allotnents.

Rat her than turn themoff and go t hrough t he consecration of the ground it woul d
be better to bury at sea.”

Nort h Devon fishernmen have agreed to t he i dea and now M Peyt on-Jones, i s hopi ng
to get pernmission fromthe Mnistry of Agriculture, Fisheries and Food. The
site he is suggesting is a chartered area near wecks in the 20 mles of sea
bet ween the North Devon coast and Lundy I sl and.

Even i f approval is given by the Mnistry, people will still have the right to
be buried on | and.

“We have to think about the future generation. If we go on at the present rate
all theywill beleft withis acres and acres of graveyards. Nothingis so disnal
and as unkenpt as graveyar ds and goodness knows t here are enough of themabout.”

(Western Morning News, 11 July 1978)

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

SUBS FOR RESCUI NG Stranded CREWEN
from Sea Secrets, International Cceanographic Foundation, Jan-Feb 1978

Two Deep Subnergence Rescue Vehicles (DSRVs) were fornally accepted into the
United States Fleet in Decenber during cerenopnies at their North Island Naval
Air Station hone port (San Di ego, California). Inoperation, each DSRVi s manned
by a crew of four, can dive, locate and mate with a stricken subnarine |ying
on the ocean fl oor at angles up to 45° can take aboard recovered crewren, and
canreturnthemto the surface or t he not her subnmari ne hoveri ng near by, repeating
this cycle to rescue others until all survivors are safe.

Desi gned and built by Lockheed M ssiles and Space Conpany, the green-hulled
rescue subnersi bles are 50 feet inlength. Special Navy crews have been trai ned
i ntheir use and have devel oped t echni ques to rendezvous wi th stri cken subnmari nes
and to operate the DSRVs either fromsurface ships or from nother submarines
beneath the surface. The DSRVs can be | and-transported on their own specially
desi gned trucks, or the conpl ete systens canbe airlifted aboard jet transports.
Thus, the highly nobil e subnersi bl es are desi gned to provi de qui ck, worl d-wi de
response to subnarine disasters by land, sea, or air.
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Exerci se Physi ol ogy
Dr T Noakes

(Thi s paper was presented at the recent SYMPQOSI UM 78 of BAROLOG A the South
African Soci ety for Underwat er Sci ence, to whomour t hanks are due for perm ssi on
to reprint.)

Exerci se may be cl assified as either static or dynamic. During static exercise,
like weight-lifting, the active nuscles remain contracted for the duration of
the activity, whereas during dynanm c exercise, typified by running, the active
nmuscl es contract and relax repetitively. The fundanental physiol ogical
di fference betweenthe two exercisetypesisthat duringstatic exercise skel etal
nmuscl e blood flow is reduced or stops conpletely. Thus the nuscle cell is
i solated from the cardi ovascul ar system and nust work under conditions of
i schaem a (reduced or absent blood flow). |In the absence of oxygen, cellul ar
energy requirenents nust be nmet by the anaerobic nmetabolismof glycogen. In
contrast, during dynam c exercise nuscle relaxation allows the fl ow of oxygen
and nutrients to the nuscle cell. Thus the energy requirenents of dynamc
exerci se can be net by oxidative metabolismin skeletal muscle mtochondria,
to which the netabolism of blood-borne free fatty acids and glucose can
contribute.

As the two different exercise types stress different netabolic pathways, it is
reasonabl e to expect different cellular adaptations to training with either
exerci se type. Dynam c exercise, because it stresses oxidative metabolism
i nduces adaptation in skeletal nuscle mitochondria (the site where oxidative
met abol i smoccurs). Thereis anincreaseinthe nunber, size and enzyne cont ent
of these mtochondria. The result is that dynamcally trained skeletal nuscle
has an enhanced capacity to generate oxi dative adenosi ne tri phosphate (ATP),
particularly fromfree fatty acids. The effect is that during exercise the
trai ned per son produces a greater percentage of his energy fromfatty acidrather
t han car bohydr at e met aboli sm As thetotal body carbohydrate storesarelimted,
and since fatigue during prol onged exercise coincides with body carbohydrate
depl etion, this enhanced capacity for fat in place of carbohydrate netabolism
explains, in part, the superior endurance capacity of the trained person

For reasons that are not yet clear, the cardi ovascul ar adaptations to training
(ie. the reduction in heart rate, blood pressure, and i n skel etal muscl e bl ood
flow during submaximal exercise) are limted to exercise with the trained
muscl es. This suggests that they depend on a peripherally situated training
adaptation rather than on intrinsic adaptation in the heart itself. Current
evi dence suggests that this is due to a training induced resetting of the
synpat hiti c nervous system so that the synpathetic activation during exercise
is reduced by training. It has been speculated that a |ink exists between
i ncreased skeletal nmuscular oxidative capacity and reduced synpathetic
activity.

Training with static exercise does not produce a change in skeletal nuscle
m tochondrial function. There is skeletal nuscle hypertrophy through an
increase in contractile proteins and this is mani fest as a change i n strength.
No change in overall cardiovascular function occurs in persons who train
exclusively with static exercises.

In sumary, adaptations to physical training are absolutely specific to both
the type of exercise and to the specific nuscle groups used in training. Thus
t he best training programme for a particul ar sporting activity is the activity
itself, provided that the activity is sufficiently strenuous to produce a
training effect. Swimm ng therefore nore closely covers the needs of the
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underwat er diver than does running, because the latter (1) fails to train the
arms, and (2) trai ns the hanstring nuscl es at t he expense of t he quadri ceps (whi ch
are nmore activeinsw nmrng); or weight [ifting, becauseit is astatic exercise.

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

North Queensl and Di vi ng Medi ci ne Conference
H nchi nbr ook I sl and

* Thi s conf erence was hel d 28 August t o 3 Sept enber 1978. Ten persons attended
plus a diving instructor. Despite a run of bad | uck, inclenment weather, boats
br eaki ng down, etc, the North Queensl and branch of SPUMS was established. The
clinical sessions included | ectures by Dr John Rubi nson and Dr Denni s Pashen,
based mainly on case histories, foll owed by general discussion on a wi de range
of topics. These included Round Wndow injuries, Sinus Barotrauna,
Hyperventil ation, Drowning, Coral injuries, and “jelly” stings.

* The SPUMS meeting was held on Saturday night and Dr Pashen was asked to
continue as the acting Regional Director. It was decided to hold an in-
servi ce weekend and | ong weekend t rai ni ng sessi ons wi t h guest speakers from
both the north and fromother states. Aten day trip to the R bbon Reefs
was organi sed for Novenmber (and fully filled).

* Notification of the next Regional branch nmeeting will be sent out to the
i ndi vi dual nenbers. Persons wi shingto be placedonthe miilinglist should
contact Dr Dennis Pashen, 3 Wiite Street, Ingham Queensland 4850.

* * % % * *x % * * *

SEA SECRETS
(March-April 1978)

QUESTION: What is the difference in netabolismand respiration that allow a
| obster to stay alive for days out of the water, while a fish would die if
subjected to this condition?

SV, WIllimntic, Connecticut

ANSVEER: Col d- bl ooded aninmals (poikilotherns) are fairly simlar in their
netabolic rates. Differences relate to differences in activity; eg. an active
fish (tuna) woul d have a greater netabolic rate than the | obster which, inturn,
woul d have a greater netabolic rate than an inactive fish (eg. toadfish).

The answer lies in the nature of the gills. For nost fishes, these are very
fine structures which coll apse when the fish is taken out of water. They can
no |l onger take up oxygen, and the fish dies of asphyxiation. Lobsters have
coarser gills, and they can al so take up oxygen fromthe branchi al chanber. In
a 100 percent humid environment, sone respiration is possible, sufficient to
enabl e the | obster to survive several days. Fishes that can take up oxygen by
routes other than the gills can al so survive several days inair: eg. eels and
catfishes use their skin to supplenment respiration. These fishes can survive
several days in air if kept cool and kept in 100 percent humi d conditions (eg.
wrapped in wet newspaper).
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QUESTION: Is it true that 1,000 dol phins are killed by Japanese fishernen in
February? 1f so, what can be done about it?
AW Peoria Heights, Illinois

ANSVER:  Accordi ng to newspaper reports, in |l ate February, approxi mately 1, 000
dol phi ns were surrounded and driven toward the shoreline of Iki |Island where
they were killed with either clubs or knives. The animals were apparently of
m xed species, in particular, striped dolphins (Stenella sp.), bottlenosed
dol phins (Tursiops sp.), false killer whales (Pseudorca sp.) and ot hers.

The livelihoods of the Iki fishernen and the availability of food for their
famlies depend on the | ocal abundance of commercial fishes and cephal opods.
They cl ai ned t hat t he sacrifices were necessary to preservethe comercial stocks
whi ch, according to the fishernmen, were being fed upon by the dol phins. It
appears that this activity was sanctioned by the Japanese governnent, with a
bounty of $12 offered to the fishermen for each dol phin killed. According to
present information, the dol phin carcasses were not utilized in any way as
fishery products; in addition, no biological data were coll ected.

Whet her or not these reports are conpletely accurate, certain facts shoul d be
considered. First, this action by the Japanese is not in violation of any
exi sting international agreenment. The International Whaling Comm ssion sets
annual catch limts on the nunbers of |arge whales taken. The Conmi ssion is
interested in the smaller whales, but has not set quotas for small cetacean
fisheries. Second, the dol phins do conpete with the fishernmen for certain
commer ci al stocks, and it is doubtful that there woul d be any feasi bl e net hod,
t aki ng i nt o consi derati on econom c constraints, by whichthey couldeffectively
drive off the dol phins permanently w thout harmng them Even netting and
rel easi ng t he dol phi ns el sewher e woul d probabl y cause a certai n nunber of f deat hs
and woul d not prevent the animals fromreturning to the area.

Ant her point to be considered is that, as of 1975, as many as 20, 000 stri ped
dol phins (Stenella coerul eoal ba) were being captured every year by Japanese
drive fisheries operating mainly off the |Izu Peninsula, about 100 mles south
of Tokyo (see “Ecol ogi cal Aspects of Smaller Cetaceans, wi th Enphasis on the
Stri ped Dol phin: by Masaharu Ni shiwaki inthe journal of the Fisheries Research
Board of Canada, 32: 1069-1072, 1975). The capture nmethod i s the same as that
used on I ki. International harvesting of small cetaceans is by no neans a new
activity for Japanese coastal fishernen. The differenceisthat thelzufishery
harvests dol phins to utilize the neat for human food.

A nunber of inportant questions remain after review ng the above points. Wy
di d t he Japanese government feet it necessary to of fer financial reward for this
activity? Wiy were there no biologists on hand at |east to make use of the
trenendous potential of scientificinformtion made avail abl e? Wy was t he ki |
not processed for food? The answers to these questions may becone avail abl e
t hrough the efforts of organi sations set up to protest and conbat such acti ons,
i ncl udi ng the American Cel acean Soci ety, PO Box 4416, San Pedro, California
90731.

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

Thor Heyerdahl, the Norwegi an sci enti st and expl orer who crossed two oceans in
primtivecraft saysthat i nsecticides and detergents are debilitatingthe seas.
Heyerdahl was the main speaker at a weekend programin honour of the visit of
King dav V of Norway to M nneapolis, USA. He said future generations could
be threatened with a shortage of fish and eventually oxygen when chem cals
destroy vital ocean plant life.

(Australian: 13 Cctober 1975)

51



Theory of Diving
“Papa Topsi de”

Reprinted by permission, fromlnstitute of Diving Newsletter, Fall 1978

I woul d reckon that a word shoul d be sai d about the theory of diving. Be assured
that what will followcones strictly fromthe brain of “Papa Topsi de”, and does
not necessarily relateto any gi ven and accept abl e concepts of diving practi ces.

Commencing with JS Hal dane, we have been confronted with, and have abjectly
acceded to, a purely mat hemati cal concept of tissue gas contai nnent. By virtue
of experimental work involvingJS, his oxygen-intol erant wi fe, and hi s son, plus
a handf ul of edi bl e pigs. Hal dane devel oped his theory of hal f-time gas-tissue
resi dual s. The concept was fabul ous but quitefragile. Over theyears, it sinply
di d not hol d up. As we | abori ously exam ned t he upt ake and el i m nati on gas curves
so carefully derived by Dr Al Behnke and his associates, it became cl ear that
the i nt ake and outfl ow of inert gases were not at all mirror i mages. Technical
roadbl ocks at that time did not permt further inspection of the nost critical
probl ens of gas transport, which is the essence of cal cul ati ng deconpression
requirenents.

For a long time, several of us in the field of diving medicine had wi shed to
exam ne t he concept of nultiple-inert gas usage for shall owdives. W reasoned
that, since each inert gas has its own individual pattern of uptake and
el i mnation, perhaps we coul d put together a m xture of inerts which, if treated
separately by the diver’s body, m ght greatly inprove deconpressiontimnmes. The
wei ght of worl d scientific opinionwas agai nst us since it was accepted doctrine
that the human body, for purposes of deconpression, cares only for the total
partial pressure of any singleinert gas of many such. W coul d not accept this
dogma, but had no safe or reliable tools to neasure elimnation curves of the
gases we would like to use in combination. |In effect, our hands were tied.

I n about 1972, however, we were given access to a newtool, which conbi ned the
m niaturi zed mass-spectroneter “Med Spect-8" with a specialised flexible
teflon-ti pped i ntravenous probe capabl e of i nstantaneous readout of as many as
five inert bl ood gases, plus Op and COp.

In 1974, we took off at our tiny facility at NCSL. After 18 human exposures
to quintimx gases, we achi eved several dives to 60 feet for a duration of 240
mnutes. All of this with no deconpression, and no bends synptonms. At this
poi nt we wer e st opped by order of t he US Navy Surgeon General , and so never reached
our 360 minutes/ 60 feet goal, which | believe possible with out magi c-m x-5.
No matter, it will ultimately cone to pass.

(Virtually no ani mal s subjects are acceptabl e for high-pressure experinmental
work. Small rodents are nearly unbendabl e; rabbits are extrenely susceptible
to O toxicity; apes of any kind tend to have congenital |ung disorders; and
horses, the best choice, are too big for chanbers. Let’s face it, man if our
best research subject.)

| guess that the main point of this discussion would sinply be that although

t he basic | aws of physics are perhaps immutable, these | aws can occasionally
be mani pul at ed t o our advantage. And that’s the bottomline of the diving gane.
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SAVI NG YOUR OMN LI FE
I s dropping your weight belt the right response?
Lou Fead, NAU 1413

Reprinted from NAU News, Septenber 1978, by their kind perm ssion

D vers’ weights, whether on a belt or in a pack, are designed to counteract the
excessi ve positive buoyancy of a diver, his tank and wetsuit. Wights permt
himto attain neutral buoyancy for easy diving. Sone divers, particularly
phot ogr aphers or researchers, use extra weight to of fset surge or currents for
nore stability on the bottom Sone divers use | ess weight to conpensate for
wet suit conpression on a deep dive. Wights are designed to allow a diver to
adj ust hi s buoyancy. They are not wornto be availableto adiver for jettisoning
in an energency.

Some divers who are trained with weights may | ater dive without them This may
be true of adiver trainedw th awetsuit and wei ghts who, on atropical vacati on,
fi nds he does not need a wet suit and can achi eve neutral buoyancy wi t hout wei ghts.
If this diver has been trained to rely on dropping his weight belt to bail out
of an energency, hew || findhinself wi thout thetrainingfor anemergency ascent
when he reaches for his non-existent belt buckle.

How Di vers Use Wi ghts

Even t hose di ver s who wear wei ghts on every di ve cannot count on t hemas emner gency
devices. A recent survey has shown that weights belts often rotate during a
dive so that the buckle is no longer readily accessible to the diver, or his
buddy. 1

Divers may trap their weights belts on their bodies with tanks, crotch straps,
and | eg knives, so that if released, the weights would still remain with them
O hers may not recogni ze that rel easing a weight belt buckle is insufficient
action for attaining positive buoyancy. The belt nust not only be rel eased,
but dropped and cl eared of the body as well torid the diver of its weight. Its
a two handed j ob.

Furt hernore, some divers trained in BCs who switch to integrated back buoyancy
systenms have not | earned how nuch wei ght they need to jettison, and nmuch | ess
how to jettison it.

McAni ff and Schene’s analysis of diving fatalities reveal ed that nost divers
who die (80-90% had not dropped their weights to save thenselves.2 O those
who had, nobst had been dropped by buddi es or rescuers. Once a diver believes
he’s in serious trouble, logic is replaced by panic - unreasoni ng acti on based
on fear. Dropping weights may float the victimto the surface for air and a
di ver wi thout weights may be nore confortabl e by either floating higher or by
havingtherestrictionto breathingrenovedfromaround his waist. Neverthel ess,
t he pani cked di ver tends only to recogni ze the need for relief, not the neans
for getting it.

Anot her survey shows that of 717 di ver rescues conducted by the San Diego Gty
Li feguard Service fromJanuary 1, 1971, through June 30, 1975, only 12 wei ght
belts had been dropped prior to the lifeguard arriving on the scene.3

The San Di ego Council of Diving Cubs offers a free weight belt to any diver
who had to drop his to save hinsel f. The Council suspects that many di vers don’t
drop their belts becauseit will cost themtoreplaceit, sothis programoffers
free replacenent to encourage divers to save thenselves. In two years of the
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program no San Di ego di ver has requested a belt, although the programis well
advertised. Sone divers may not wish to admt it, but the data does suggest
that divers in energencies don't drop belts.

Ef fect of Dropping Wi ghts

Divers inserious situations don’t drop their weights. In nmany situations panic
probably prevents the action. Yet many divers who don’t panic decide not to
drop their weights. One reason is their ego: they’ re enbarrassed by having
to confess they got introuble. Another reasonis that nany believe that dropping
wei ght s when subner ged nmay send t hemshootingtothe surfaceinacloudof bubbles
and ruptured lungs. It doesn’t happen that way.

I n open-ocean experinments, 16 instructor candi dates, naturally buoyant at the
surface, ditched their weights at 30 feet, rel axed and fl oated to the surface. 4
The aver age ascent tinme was 20 seconds, just half again as fast as the maxi num
proper ascent rate - 60 feet/m nute.

TABLE 1
DEPTH WEI GHT FOR ASCENTS TO SURFACE
NEUTRAL Drop Weights Only Kick Twi ce Only*
(feet Ti me Av Rate Ti me Av Rate
Seawat er) (pounds) (sec) (ft/sec) (sec) (ft/sec)
0 15 - - - -
16.5 12 6 2.75 - -
33 9 13 2.54 16 2.06
66 3 69 0. 96 78 0.85
99 2 - - - -

*

Wth BC inflated to neutral buoyancy and wei ght retained.

A nore recount exani nation open ocean of
t he wei ght belt effect on awet suited scuba
diver confirms that dropping does not
result in a headlong rush to the surface
(Table 1). The test was nade to quantify
buoyancy and ascent effects on wei ght and
dept h.

Conmparison of figures in the colum enti -
tled “Weight for Neutral” shows how nuch
floatation the diver’s one quarter inch
Farmer John, nylon 11, hood attached
wetsuit | ost on descent. It was nmeasured
while wearing a single-70 tank deflated
vest, and a weight belt weighted for
neutrality at the surface. Neutrality was
achi eved on t he surface when breat hing from
a regulator: the diver floated with his
eyes slightly above the water’s surface.

Diving to stated depth, the diver renmoved excess to re-achieve neutrality in

which full lungs caused himto ascend and enpty |ungs caused himto descend.
(The little wei ght needed at 66 feet and deeper shows that dropping a 15 pound
wei ght belt does not necessarily make a di ver 15 pounds nore buoyant. In fact,

t he change i n buoyancy when | osing a weight belt in 70 feet of water could go
al nost unnoti ced).
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Ascents were made fromtypi cal depths of 33
and 66 feet. The first ascents |abelled
“Drop Weights Only,” had the diver drop his
wei ghts, w thout being neutralized first.
He r el axed, breathed normal |y, and ascended
with no other effort to reach the surface

An unconsci ous diver woul d be rescued in a
sim | ar manner. The ascents started slowy
and gai ned speed as the wetsuit expanded to
resume its unconpressed buoyancy. Not e
that the rate of ascent after jettisoning
wei ghts is nmuch greater in shallow water
than in deep.

The second ascent, “Kick tw ce only,” had
the diver adjust his vest buoyancy to
achi eve neutrality at depth, then push of f
t he bott omand make two strong ki cks. After
that he rel axed and breathed normally for
the remai nder of the ascent.

W t hout some strong ki ck, just pushing off the bottomdi d not result in an ascent.
The “Kick” ascent is equivalent to a neutralized diver’s heading toward the
surfacetolet theair inhiswet suit expand for additional |ift. This technique
i s recoomended for normal ascents. It can, with sone venting of excess vest
air near the surface, control an ascent at 60 feet per mnute quite handily.

I n Revi ew

It’s apparent that weight dropping is not frequently used by divers as an
energency action in tine of stress, regardless of the depth of the dive.

Second, at depths up to 60-70 feet, a dropped weight belt on a diver who is
neutral | y buoyant woul d provide sufficient |ift toget the diver tosurfacewth
no expended energy, but the speed of ascent m ght not be sufficient to satisfy
t he energency.

And, if adiver at agreater depthis not neutrally buoyant, his droppi ng a wei ght
belt may not | ead to his ascent. The greater the depth, the greater the validity
of the statenent.

At depths bel ow 60-70 feet, a neutrally buoyant diver can ascend quickly if
necessary by droppi ng wei ghts and ki cki ng up. Qur experinment yiel ded an ascent
time of 20 seconds for a 66 foot ascent.

Dr oppi ng wei ghts i s not the proper refl ex actionindivingenergencies. Dropping
wei ght s cannot be sol ve all problens. Dropping weights cannot be counted upon
to save lives

The solution in energencies is the too often stated but all too true thinking
and acting. |In fact, the thinking begins with dive planning so equi pment is
wel | maintained and does not fail, so the diver does not run out of air, and
so he does not need sudden positive buoyancy. Dropping weights, which is not
the solution, only nakes a diver lighter

Essential ly, safe divers avoid the need for sudden buoyancy. Practice of the

foll owi ng techni ques of buoyancy control can help avoid the need for sudden
buoyancy.
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1. Wei ght yourself to be neutrally buoyant at the end of your dive, in the
shal | owest water you intend to explore. You will be a few pounds heavi er
when starting your dive, but you can offset that by adding a little air

to your BC.
2. I f positive buoyancy is needed during a dive, you can:
a. Breathe with fuller lungs. Atypical diver’s lungs can provide up to

ei ght pounds of buoyancy, but normal breathing provides about half.
Ful  er breat hes can add buoyancy.

b Ki ck up. The cl oser you are to the surface, the greater your buoyancy
changes as you ascend. A normal kick provides about 15 pounds of
t hrust, t he sane as dr oppi ng 15 pounds of wei ght, but kickingistiring.

C. Inflate your BCto gain controll able floatation, and vent the excess
air to slow your ascent.
d. Drop your weights. It’s alast ditch effort which does not normally

al l owreversal of the action (youdon't regainthe weight) and you wi ||
ascend sooner or later.

If you can’t think of anything else to do and you are indeed i n an energency,
drop your weights.

But if you are going to rely on droppi ng wei ghts for sol vi ng energenci es, stay
out of caves, kel p, wecks —and don’t ice dive. In those situations, dropping
your belt can pin you against the ceiling forever.

FOOTNOTES

1. Hardy, Jon and Bear Sl eeper, Jeanne. The Last Ditch Attenpt - Weight
Systens. Proceedi ngs of the Eight |International Conference on Underwater
Education. Colton, California: NAU, Nov 4-7, 1976.

2. Schenck, Hil bert V and McAnni f, John J. United States Underwater Fatality
Statistics - 1973, NOAA Grant No 4-3-158-31, University of Rhode Island, My
1975.

3. Bruton, Al and Fead, Lou. The Lifeguard' s Headache. Proceedings of the
Sevent h | nt ernati onal Conference on Underwat er Education. Colton, California:
NAU , Sept 26-28, 1975.

4. Graver, Dennis K In Support of Emergency Ascent Training. Addendumto
Proceedi ngs of the Eight International Conference on Underwater Education.
Colton, California: NAU, Nov 4-7, 1976.

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

Brief Profile

Kennet h Ri chard Tuson joined the RN Scientific Service as Scientific Assistant
at the Adnmiralty materials Laboratory, Poole, in 1947, and by 1950 was wor ki ng
on instrumentation, high speed photography, the physics of bubble production
and probl ens associated with diving research.

H s wor k t hen devel oped i nt o di vi ng navi gati onal systemstudi esinstreamlining,
t he devel opnent of breathing apparatus, and trials thereof.

He obtai ned special |eave to work as Project Manager for DHB Construction on
the production, testing and trials of JIM the arnoured diving suit.

56



The Aging Diver
continued from page 38

TABLE 1
Di ving Experience, Pre Service and Service Hi story,
and Medi cal Information on Young and A d Divers

- ) ! a S b
Di vi ng Young Divers ad Divers t Level of Significance
Experi ence Av. VariabilityCAv. Variability

Yrs of Naval Service
Before Qualifying2.17 1.69 7.88 3.59 6. 088 Over 1 in 1000

as a Diver (highly significant)
Yrs of Diving 2.22 0. 65 9. 65 3.57 8. 682 Over 1 in 1000
Experi ence (highly significant)
Total No. of 38.13 19.19 22.51 15.77 2.622 Over 2 in 100
Di ves/ Yrd (noderately
si gni ficant)
Di ves/ Yr at 5.94 10. 55 1.63 1.93 1. 659 Between 10 and 20 in
100
40°F or |ess (not significant)
Ni ght Dives/ Yr 0. 33 0. 49 2.12 3.14 2.383 Over 5 in 100
(significant)
Di ves/ Yr 8.09 5. 60 5.15 2.78 1. 950 Between 5 and 10 in 100
bel ow 50f sw (not signif.)
Di vi ng Acci dent s/ 0. 45 0. 33 0.13 0.09 3. 969 Over 1 in 1000
Yr (self-report) (highly significant)
Speci al Diving 0. 14 0. 22 0.23 0.18 1. 244 Bet ween 20 and 40 in
100
Recogni tions/ Yr (not significant)
Pre-Service and Service Hi story
Pre-Service 2.06 1.35 2.53 1.28 1.064 Between 20 and 40 in 100
Del i nquency Probl ems (not significant)
I n-Service Disciplinary Actions
/Yr Service 0. 08 0. 15 0.10 0. 15 0. 566
GCT scores 58. 59 7.72 55.33 8.40 1.142 Between 20 and 40 in

100 (not significant)
Medi cal | nfornation

CM scores 15. 00 23.11 14.59 10.04 0. 068 Near 50 in 100 (not
si gni ficant)

Sick Calls/Yrs 2.29 2.26 1.54 0. 96 1. 266 Bet ween 20 and 40 in
100

Di vi ng (not signif.)

a See footnote 4.

b See footnote 4.

c Variability is used to designate the spread of scores (standard devi ati on) around

the average score; the lower the variability, the better (or nore reliable) are the
scor es.

d "Yr” indicates per years of diving experience

PRQIECT STI CKYBEAK

Further reports are al ways wel come and wi | | al ways remai n CONFI DENTI AL as to source and
victim Cases are wel come whet her serious or mnor. O the greatest interest arereports
of instances where an Energency Situation either occurred or seened likely to occur.
Comment s and addi ti onal advice concerning cases in this or previous Provisional Reports
are wel cone.

Pl ease wite to: Dr DG Wal ker, PO Box 120, NARRABEEN NSW 2101

THOR HEYERDAHL, t he Norwegi an sci enti st and expl orer who crossed two oceans in primtive
craft says that insecticides and detergents are debilitating the seas. Heyerdahl was
the nmain speaker at a weekend programin honour of the visit of King Oav V of Norway
to Mnneapolis, USA. He said future generations could be threatened with a shortage
of fish and eventual |y oxygen when chem cals destroy vital ocean plant life.
(Australian: 13 Cctober 1975)
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