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TOMRDS 43 BAR - HUMAN PHYSI OLOG CAL
STUDI ES

A REVIEWOF THE FIRST EI GHT DI VES I N THE
SERI ES

HV Henpl eman and ot hers

Adm ralty Marine Technol ogy Establishnent,
Physi ol ogi cal Laboratory, Al verstoke.

I NTRODUCTI ON

During the course of a prolonged and
conplicated series of experiments it is
necessary, fromtine to time, to attenpt an
overvi ewof the current situation. Oherw se
the research effort tends to fragnent and | ead
to the collection of a vast anount of data in
various specialised areas of activity, with
little or no appreciation of howthe findings
inter-relate. Wththisinnmnd, theprincipal
findi ngs and | essons | earned duri ng t he cour se
of the first six dives in the present series
wi Il now be given.

Dive 1 enployed air as the breathing
nmedi um Dives 2 and 3 used oxy-helium and all
these first three dives were at the |ow
pressure of 3mand of 9 days’ duration. These
wer e val uabl e and necessary control dives and
served to show that there was no neasurable
psychol ogi cal or physiological effects from
living in the somewhat cranped conditions of
the experinental pressure chanbers. Dive 4
consi sted of 2 days’ control period, breathing
oxy-heliumat atnmospheric pressure, foll owed
by compressionat 1 mimn. toadepth of 200m
The br eat hi ng gas consi st ed of 0.4 bar oxygen,

remai nder helium This dive also served to
sone extent as a control experiment wth
m ni mal signs and synptons characteristic of

the hi gh pressure nervous syndronme, and once
again there were no physiological or

psychol ogi cal changes of any consequence
t hroughout the 16 day sojourn in the pressure
chanmber. Dive 5 was to have been an extensi on
of the sane conpression profile as the
previous Dive 4, but reaching 300m The 2 day
control periodat atnospheric pressurein oxy-

helium and the 1mmn conmpression with the
st andard breat hi ng m xture of 0.4 bar oxygen,

remai nder helium was conpl eted uneventfully
until a depth of about 190m had been reached.

From then on, the effects of HPNS becane
increasingly evident and conpression was
halted at 255m Conpr essi on reconmenced
approxi mately one hour |later at the previous
rate of Imlmin. and the target depth of 300m
was reached wi t hout further need of a halt for

recovery, but bothdiverswereclearlysuffering
quite markedly from the effects of HPNS.

Despite the quite severe nausea and vertigo
experi enced by both subjects, there were no
gross or unexpected abnornalitiesinthe heart

rate, EGGor EEG nor were the intentional and
postural trenor studies unusually affected. A
further one and half days were spent at 300m
bef or e bot h subj ects reported feelingwell and
free fromall except trivial synptons. The
severity and duration of the ill-effects
caused by compression at the rate of 1mnmin
were unexpected and it was thought that

perhaps the 2 day control period spent at
at nospheri c pressure prior tothe conmmencenent
of pressurisation, was elimnating the entire
di ssol ved gas content of the tissues of the
body, thus removing its well -known protective
ef fect agai nst sone of the nmanifestations of
HPNS. Accordingly, for Dive 6 the control
period i n oxy-heliumat atnospheric pressure
was abandoned but the pressurisation rate of
Immin, using the standard breathing gas
m xture, was retained. Once again, the
subj ects began to notice the onset of HPNS at
a dept h of about 190m On reachi ng 225mit was
quite apparent that the two experinental
subj ects, who were incidentally not the sane
men as on Dive 5, were becom ng increasingly
di stressed by the conpression procedure and
consequently conpression was halted at this
depth for a period of twenty four hours in
order to ensure a conplete return to well-
bei ng before comencenent of the 1nmmn.
conpression to the target depth of 300m This
di ve confirned the view gai ned from previous
experience, nanel y t hat conpr essi on on oxyhel i um
can be extrenely rapid to depths of the order
of 180m but that thereafter the conpression
rate noves into a very sensitive area.
Al though adding nitrogen is denobnstrably
beneficial at dive pressures greater than
180m the relatively snmall partial pressures
of nitrogen involved in Dive 6 of this series

were clearly having no practical effect.
Apart from the gross observations
mentioned above, a nunber of carefully

controll ed investigations were pursued into
several physiological systens to ascertain
whet her there were any signs of breakdown in
the normal honeostatic mechani smns. Strong
evi dence had accumul at ed t 0 suggest that there
is a change in the utilisation of dietary
constituents, nost particularly with regard
t o ener gy exchange. Accordingly, uncontroll ed
food intake by the subjects was anal ysed
indirectly by the use of standard food
conposi tion tabl es and nunerous chenical and
physi cal neasurenents were nade. Sever al
i ndicative findings were reported, but the
mai n conclusion of this area of work can be

sunmari sed by a quotation from one of the
investigators - “It is obvious fromstudy of
the above data and the results discussed
el sewhere that in order to analyse nore

usefully such factors as energy balance,
ni trogen bal ance, mneral bal ance, and ani no
acid nmetabolismin relation to bone necrosis
and HPNS, and a host of other biochem cal
vari ables, a conpletely fixed dietary intake
is essential so that classical netabolic
bal ance t echni ques may be used. Thi s procedure
is planned for subsequent dives in this
series”.

In the therml bal ance studies,
partitional calorinetry techniques as well as
direct nmeasurenment of skin heat flux reveal
t he precari ous nat ure of thethernal honeostatic
conditioninhighpartial pressures of helium
The reduced ef fectiveness of the evaporative
heat | oss mechani sm at increased depths was
al so not ed.

In general, the respiratory physiol ogy
results agreed with those given in the
established literature. For exanple, the

change in maxi mumvoluntary ventilation with



gas density harnmonised quite well with data
obt ai ned f romot her | aboratori es and i ndi cat ed
for instance that at 600mthe diver should be
abl e to achieve 42%of his surface value. A
nmeasurenent unique to this |aboratory is the
pul nonary tissue volume. There were strong
i ndi cations that the pul nonary tissue vol une
had i ncreased at pressures as | owas 200m The
i mplications are nunerous. |s the pul monary
nmenbrane unique inits response, and is there
a significantly increased diffusion pathway?
These and ot her pertinent questions, wereleft
open to be investigated in subsequent
experinments.

There were three separate approaches to
t he neural problens of these dives. Firstly,
there was a neurochem cal investigation into
t he met abol i smof dopani ne and nor adr enal i ne,
nmeasuring urinary outputs of metabolites. It
was shown that there was no sustained
differential effect of pressure on the
nmet abol i sm of these transmitter substances
and no obvious correlation between the
netabolite output and the severity of HPNS
experienced during the conpression phases of
Dives 5 and 6, but it nmust be bornein m ndthat
asmall vital change in a particul ar mechani sm
may not si gni ficantly affect these neasurenents
of whol e body turnover. Secondly, control
observations were conpl eted on the knee-jerk
reflex during Dive 6, which indicated, in
agreenent with work fromother | aboratories,
that changes leading to the increased
excitability of the mechanically-elicited
refl ex response are occurring at sone hi gher
level that the reflex loop itself. Thirdly,
a set of neurological tests, linmtedin scope
by the somewhat cranmped conditions and
i naccessibility for direct exam nation, were
given. It was concluded that there were no
gr oss neur ol ogi cal changes, of even atenporary
nature, at depth. Despite the presence of
vertigo and visual disturbances provoked by
head or eye movenents, particularly marked
during the later stages of the conpression
phase, there was no evi dence of gross endor gan
type vestibular or vestibulo-cerebellar
interference. As mentioned previously, the
EEGresul ts, andthe recordi ngs of i ntentional
and postural trermor, were also renmarkably
indifferent to the obviously distressing
synpt ons suf f er ed by t he experi nent al subj ects.

A wi de selection of psychol ogical and
behavi oural tests were given, but as m ght be
expected with such small nunbers of subjects
involved, it is difficult to draw firm
conclusions. Not surprisingly sleep quality
was poorer inthe chanber under all conditions
but there was evidence of adaptation and a
recovery of sleep quality, even at 300m Two
further points can be nade fromt he observati ons
at 300m nanely t hat deci si on-maki ngis sl oned
down at this depth and there is inpairment of
short-term nenory.

Haemat ol ogi cal investigations were
pursued in Dives 5 and 6. No significant
changes were noted in packed cell volunme or
haenogl obi n, and the usual platelet changes
seen upon deconpr essi on were observed. These
findings tend to accord wi th those previously
reported fromthis | aboratory and el sewhere.
However, two highly significant further

observations were nade during the course of
Dive 6. A very pronounced rise in the
erythrocyte sedinentation rate was noted
during the | ater stages of the deconpression
whi ch persisted for some weeks afterwards and
a | arge percent age of erythrocytes, in excess
of 10%in all four cases, presented what was
termed a “ball race” appearance under the
i ght m croscope, and these too persisted for
many days after conpl eti on of t he deconpr essi on.

The above paragraphs contain a very
condensed vol une of experinental evidence,
and hopefully, no nmmjor points have been
over | ooked.

Cl early, before proceedi ngto any greater
depths it was necessary t o change t he conpressi on
profile. Severe synmptonms of HPNS were
mani f esti ng thensel ves at depths i n excess of
about 200mand it was beconing i mpossible to
di stinguish between effects caused by the
conpression profil e and those due to pressure
per se. 1In the next two dives of the series
to 420mit was decided to attenpt to separate
these effects. It was realised that no
synpt ons of note appeared at depths | ess than
about 150m but it was far fromcl ear whet her
the relatively rapid conpression to depths of
t hi s order was preci pi tati ng subsequent probl ens
and the decision was nade to proceed very
slowy to depth both in the early and | ater

stages of the conpression phase. In other
words, the conpression would still remain
linear with tine but the rate of change of

pressur e woul d be sl owed down very consi derabl y.
It was supposed that if 60m of depth were
acconpl i shed in each twenty-four hour period
then this represented a sufficient departure
from the earlier experinents to enable a
proper test of the hypothesis.

It was al so realised as a result of the
earlier dives and from a scrutiny of the
literature that no saturation di ves had been
undertaken using rigidly controlled dietary
procedures, and that w t hout such controls it
was i mpossi bl e t o nake r easonabl y accur at e and
nmeani ngful statenments on such nmatters as
wei ght | oss, energy bal ance, nmineral exchange
tonane but afew It is salutary to note that
exactly one hundred years ago, P Bert had
real i sedtheinpossibility of studyingnetabolic
processes indivingw thout strictlycontrolled

dietary procedures. There are of course
numer ous measurements whi ch nmust acconpany
the strict dietary control, such as the

deut eri umoxi de body wat er esti nati ons and the
skin cal l'i per fat neasurenents, and t hese are
described in detail later in this report.

A greatly increased volune of data was
coll ected during the course of Dives 7 and 8,
as nost investigators were nowin possession
of thoroughly validatedtechni ques appliedto
very experienced, highly cooperative,
experinental subjects in a fanmliar and
st andar di sed chanber envi ronment. The enor nous
advant age of having a team of investigators
and experinental subjects together for an
uni nterrupted peri od of three and a hal f years
was anply denonstratedinthe conduct of these
di ves and particularly Dive 8, which yielded
aquality and quantity of information that it
is inpossible to view without a sense of
satisfaction being shared by all concerned.
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SUMVARY OF EVI DENCE FROM THE FI RST EI GHT DI VES

1. Following three 9 day exposures to 3m
pressure of air or oxy-heliumit has been shown
that there are no ‘ caging’ effects fromliving
in the somewhat cranped conditions.

2. Thereis athreshol d pressure of 180 £ 20m
for the onset of a variety of charactteristic
signs and synptons. These synptons are
described variously as |ight-headedness,

gi ddi ness, cl unsi ness, ‘nervy’ feeling. Signs
noted are the onset of ‘heliumtrenors’ some
evi dence of nystagnus, and knee-jerk reflex
changes (see 14).

3. The ef fects described in 2 occur whet her
there is a very fast (6 min) or very slow (2
days) conpression to the threshold pressure.

4. If the conmpression rate is 1mmn or
faster severe ill-effects are experienced by
some subj ects at depths just greater than the
threshol d pressure range. These manifest as
di stressi ng nausea, vertigo, pallor and aform
of drowsi ness (sonetinmes termed m cro-sleep).
Al though the subjects are clearly quite
distressed this is not reflected in the
neur ol ogi cal and performance tests.

5. There is athreshol d pressure of 300m or
t hereabouts, for the onset of occasional
i nvol untary gross tw tches of the skeletal
nmuscl es. Avariety of conpressionprofiles has
failedtoelimnateor amelioratethiscondition.

6. A wide spread of neurological tests
supports the viewthat the hyperbaric oxygen-
helium environment causes numerous small
di sturbances throughout the nervous system
but cerebellum and brain stem are nainly
i mpli cat ed. There are also significant
contributions arisingfroma dysbal ance bet ween
t he responses of the |l eft and ri ght vesti bul ar
sensory nechani sns.

7. Pressure arthral gi a cannot be conpl etely
elimnated by the slow conpression used in
these dives.

8. Psychol ogi cal testing reveal ed no drop
in subjective alertness before, during, or
after the 420mexposures. Sl eepquality seened
to deteriorate with increase in pressure but
there is a great variability in subject
tolerance to the conditions. Visual search
tasks are al so adversely affected at 420m

9. The mean weight change of the ten
subj ect s who went to 21 bar, or deeper, was +0. 6
kg, with a mean 24 hour energy i ntake of 14. 14
M.

10. Ri gorously controlled fixed dietary
i nt ake studi es on di ves at 420mswr eveal ed t hat
m neral bal ance, as represented by cal cium
magnesi umand phosphat e, remai ns undi st ur bed,
but the total nitrogen bal ance of the body is
not mai nt ai ned, and a steady | oss of nitrogen,
mainly as urea, occurs. Rel evant to bone
netabolismit has been established that the

| evel of
activity are unaffected at

hydr oxy-proline and
dept h.

col | agenase

The expected decrease of Vitamin D content
occurred and this is an exanple of an
observationthat i s potentiallyveryinportant
but requires further experinentation.

Nuner ous hor nmonal , enzymati c, and neur ochemi cal

measur enent s have been made but, here again,
further confirmatory work is needed. All
changes seen are reversible, during, or

shortly after deconpression.

11. The haemat ol ogi cal i nvestigations yiel ded
three nmajor new findings. Firstly, a large
percentage of the erythrocyte’'s carbonic
anhydrase migrates to the menbrane during
exposure to 420m pressure. Thi s change
follows the conpression profile quite closely
and stays constant at constant pressure, but
deconpr essi on does not reproduce t he conpr essi on
responseinreverse, andit takes two or three
weeks after the dive for conplete return to

normal carbonic anhydrase distribution.
Secondly, during the deconpression, aside
from the usual platelet changes, there are
mar ked changes in red cell norphol ogy. These

changes can occur in as many as 3-12%of the
cells. Once againit takes two or three weeks
beforetheredcell fields regaintheir nornal
appear ance. Thirdly, the erythrocyte
sedimentation rate (ESR) increases greatly
during the deconpression, and extrenely high
val ues have been encountered. These ESR
val ues reach their greatest |level at the end

of deconpression, or shortly afterwards, and
take one or two weeks toreturnto nornmal. No
changes are seen in packed cell volunes, or
haenogl obin content or red cell counts, but

these neasurenents are sonetines being made
when the red cell norphol ogy has undergone
quite marked change, as noted above, and
therefore small changes in such gross
nmeasur ement s as PCV, woul d probabl y be masked.

12. The expected changes in distribution of
heat exchange by t he body wer e seen, ie. marked
increase in respiratory and convective heat
loss with an equally marked decrease in
evaporative and radi ati on heat |1oss. A new
findi ng concer ned changes i n t her noperception
at 420mthat took approximately two weeks to
return to nornmal follow ng deconpression.

13. The rate of recovery of the fatigued
adduct or pol i ci s nuscl e was uni npai red at al |
pressures but it was observed that there was
a substantial increaseinthelevel of fatigue
for a given work | oad at 420m

14. The knee jerk reflex showed onset of
changes at 200 * 20m ie. near enough to the
threshol d val ue nentioned i n 2 above. At 420m

the increases in excitability were quite
mar ked and shown t o be due to a central effect,
nost probably rel ease of brainsteminhibitory
function.

15. Cardiac output falls slightly at 420mand
i s acconpani ed by a tachycardi a.
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16. Standard 150 Wwor kl oads can be conpl et ed
at 420m but require not |ess than

60% of MWW and do not | eave nuch ventilatory
reserve.

17. There was a small increase in pul nonary
ti ssue volunme, and thereis sone evi dence t hat
a problemwi th the nmovenent of the COy across
the alveolar-capillary barrier as conpared
with that of NpO is beginning to appear at
420m

18. There is evidence that a suitable
deconpression profile can avoid the platel et
and ESR changes seen during nost saturation
deconpr essi on procedures.

These sunmari sed findi ngs fromthe first ei ght

di ves can be exani ned fromsever al standpoi nts.

Firstly, the purely practical position is
clear. At 420mit is possible for mento cope
with quite hard sustained physical work
(150W, exacting nmental tests, and delicate
mani pul ati ve t asks, fcr exanpl e, venepunct ures.

This reinforces previous findings at the
| aboratory during a series of dives in 1970
cul minatingina 1500 feet (457 m exposure and
of course - any subsequent, and deeper

hyper bari c exposures reported by Comex, USN
and Predictive I V. The depth band of 450 + 30m
can be attained without any major subjective
di sturbances, provided care is taken with the
conpr essi on procedures.

Despite this apparently optimstic finding,

it isnecessary toestablishwhether there are
changes in honeostasis that are not being
det ect ed subj ecti vel y but whi ch ar e nevert hel ess
damagi ng. Accordingly, an extensive set of

observati ons has been conpl eted t o neasure t he
magni tude of any shifts in the principal

physi ol ogi cal mechani sns. From these
observations two gross st atenents can be nade.

Firstly, all changes that occur during the
dive revert to nornal, either during the
deconpression or perhaps as long as three
weeks af t er conpl etingthe hyperbaric exposure.

Secondly those changes that do occur at 420m
are not a source of concern, given a suitable
conpression profile. Nevertheless, there are
sone haemat ol ogi cal changes occurring during
the deconpression which are certainly not

desirable and which, it is believed, can be
avoi ded by adjustnment of the deconpression
profile. There are al so changes whi ch, whil st

not a source of worry at 420m may wel | becomne
nore serious at deeper depths.

The changes whi ch nust be regarded seriously
are at a very basic level. As stated in 11.
above, it has been found that at pressure the
enzyme carbonic anhydrase is redistributed
withintheredcells andattachesitself tothe
erythrocyte menbrane. This nust result in a
functional change in the nenbrane and adds a
further conplication.

The nmenbrane is just not responding to
pressure and dissolved gas as a particular
structure, but i s undergoi ng structural changes
whi ch are thensel ves dependent upon the dive
conditions. Cearly it is nost unlikely that
the erythrocyte menbrane i s the only nmenbrane

inthe body whichw |l be affectedinasinmlar
manner and, of course, the role of neural
menbranes in the reversal of anaesthesia by
hydrostatic pressure is well established; but
the erythrocyte nmenbrane phenonenon, by
contrast, may even occur, al beit m nimally, at
15m when breathing air, and this points to a
very sensitiveresponseto aphysical phenomenon,
i ndependent of gas conposition, perhaps a
colligative property or pressure per se.
I ndeed, there may be, as with the anaesthesia
reversal, an effect of increased hydrostatic
pressure that interacts wth sone other
physi cal property of di ssol ved gas t hus gi vi ng
a far fromsinple set of responses. This can
only be ascertained by further careful human
experimentation over aw de range of pressure.

It seens reasonably definite that rapid
conpression to the threshold |l evel will start
mnor ill-effects at 150mi n sone men, who wi | |
be noticeably affected at 200m whereas sone
resistant men will hardly notice any probl ens
until 200m Furthernore, once this individual
thresholdisreachedit is necessarytoretard
the conpression rate very considerably, or to
give a rest period before proceedi ng deeper.
The | att er procedure was successful | y enpl oyed
in the 1500 feet (457n) dive and during the
Predictive IV series. For the 9th and 10th
dives in the current series, this stage
conpressionw || beused, withthe stages being
pl aced at 180m 300m and 540m Data for
conpari son purposes is avail able at 300m and
420mfromthe first eight dives and this will
strengthen the value of any new or nodified
findings at the deepr depths.

It is not yet possible to reach a set of
concepts for guiding future research, except
in a somewhat vague and very general terns.
There are two principal physical factors
influencing the physiological nechanisns.
Firstly there are the purely mechanical
ef fects of raised pressures of helium which
may cause conpressi on of existing gas nuclei
i nside the body or produce shearing stresses
due to the different conpressibilities of
adj acent tissues. Thenthereis theinfluence
of pressure on those biochem cal reactions
that are associ ated wi t h vol une changes, whi ch
woul d seemnot of rmuch physi ol ogi cal significance
until the pressureisinexcess of 100 bar.
nmore nmonent at diving pressures would be the
bi ophysi cal effects, suchas shiftsinthesol -
gel equilibria.

Secondly there are effects due to the use of
hel i um gas as the conpressing medi um The
respiratory systemis faced with a dense gas
of altered viscosity and heat exchange is
mar kedly al tered. These direct physical
effects are acconpanied by the physico-
cheni cal consequences of the presence of | arge
concentrations of dissolved gas.

At present the various physical factors
involved in breathing hyperbaric oxygen-
hel i umm xtures cannot be directly inplicated
as causing any of theill-effects seen. It is
al ways possible to propose any of several
Vi ews. For exanple, the arthralgia can be
regarded as either due to crushing of the gas



nuclei, or dissolved gas gradients, or
differential conpressibility. Al  these
mechani sns can be made to fit t he experi nent al
facts. Too little is known about whether
sust ai ned di ssol ved heliumgas gradients are
attai nabl e, or of sufficient magnitude, or can

cause the pain of arthralgia. Al so, no
satisfactory data are available on the
conpressibility of different tissue types
around joint structures, and whether these

vari ous conmpressibilities m ght be conplicated
by bei ng dependent on the absol ute pressure;
or, agai n, al though undoubt edl y gas nucl ei are
present in tissues, whether they are present
insufficient nunbers that crushing themw ||
cause pain, is totally specul ative.

G venthese basicuncertaintiesit isnecessary
to collect nore data to clarify the various
possibilities. In this search for an
under st andi ng of the nmechani sns i nvol ved t he
prime consideration is to ensure that the
experimental subjects are not adversely
af f ect ed. It is clear from the carefully
controll ed neasurenents made in this present
dive series that this is true to depths as
great as 420mand a cauti ous approach to even

greater depths is the next step. Ani nal
experinents areunfortunately not yet directly
hel pful to the hunman situation. It is now
known that sone mammals (sperm whal es) can

descend to 2250m depth in about 15 mi nutes.
Experi ence i ndi cates that thi s woul d be | et hal
for most manmal s, includi ng human beings. In
contradi stinctionsonevarietiesof | aboratory
mamal s (rats) are unabl e to survive for afew

days at 300m which is quite an uneventful
exposure for nmost mamals. In these
circunstances an ol d phil osophical saying is

very apt, “The proper study of nmankindis man”.
The first six dives are covered by report

AMTE(E) R 78-401. The last two dives by
AMIE(E) R 80-402

UNUSUAL FI SH BONE | NJURY

I R G bbs
I wish to report a further hazard
associated with the consunption of North
Queensl and reef fish. The patient was a

previously healthy 65 year old male who
presented with a conplaint of throbbing anal
pai n, not associ ated with defaecati on and not
simlar to the pain of piles fromwhich he had
previously suffered. H's bowel actions were
normal and he had passed no bl ood or mucous.

External exam nation was nornal. Rect al
exam nation revealed the presence of an
el ongat ed foreign body which felt like a pin
or a needle with both ends enbedded in the
nmucosa, its long axis being in the axis of the
rectum

Excruci ati ng pai n nade mani pul ati on with
the proctoscope inpossible. By digital
mani pul ati on t he upper pol e of t he forei gn body
was rel eased fromthe nucosa and it was then

rotated about its lower pole. Furt her
mani pul ation resulted in the delivery of a
| arge coarse fish bone approximately 4 cnms in
| engt h.

This hazard could have been avoided by
selecting less bony fish, and by limting
libationstoafishingsuccessuntil filleting
has been conpl et ed.

TURNI NG TURTLES?

Question:

When a turtle is brought upin anet is there
anyt hing that comercial fishernen can do to
hel p the ani mal ?

Answer :

Fi sherman should elevate the turtle’s
hi ndquarters for several hoursto permt water
to drain from the lungs, according to NOAA
regul ati ons. Afterwards the ani mal shoul d be
rel eased over the stern with the engine in
neutral . This shoul d be done in an area where
the turtle is unlikely to be recaptured or
i njured by vessels. Mny turtles that appear
dead or conmatose can be saved by proper
resuscitation procedures and careful return
to the sea.

In the sumrer of 1980 about 1,850 sea turtle
car cases washed up on beaches of southeastern
United States. |OF menbers who find a turtle
stranded on a beach fromVirginiato Texas are
asked to report this information.
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CORRECTI ONS
W are grateful to an overseas reader for

drawi ng attention to several proof-reading
errors which crept into the January-March
i ssue of the Journal. Pl ease correct your
copies in the following matters: -

Page 17
Left columm | NNER EAR BAROTRAUVA

First paragraph Line 3. “deconpr essi on”
shoul d read “conpression”.

Line 12. *“ascent” should read “descent”.
Page 19

Ri ght colum, third paragraph.

Line 3. “deconpression” should read

“deconpr essi on sickness”.

Line 6. “(n-63)” should read “(n=36)" for the
nunbers to add up correctly (this error
appears in the Abstracts of the Seventh
Synposi um on Under wat er Physi ol ogy) .

Page 24.
Left col um, fourth paragraph.
10°C’ should read “nminus 1°C

Line 4. “m nus

21



