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reached civilization several weeks later, the skin was
still swollen and discoloured.  Over the next three
years he suffered episodes of tender reddening of the
area, associated with high fever sweating and
confusion.  These attacks occurred every two or three
months and lasted several days.  In 1978, he was
diagnosed as suffering from recurrent haemolytic
streptococcal cellulitis.  He responded rapidly to a
course of intravenous crystalline penicillin, followed
by procain penicillin, and in 1981 he was still free of
any recurrence.  Because of his response to penicillin
and negative x-ray, it was decided not to explore the
region of the sting.
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The above is an edited extract from Australian Animal
Toxins by Dr SK Sutherland, published by Oxford
University Press, covering one of the topics discussed
by Dr Sutherland as guest lecturer at the 1985 Annual
Scientific Meeting of SPUMS.

Dr Sutherland has copies of Australian Animal Toxins
available for $45.00, which is a large reduction on the
bookshop price.

Dr Struan Sutherland’s address is 6 Wallace Grove,
BRIGHTON  VIC  3186, AUSTRALIA.
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The Hyperbaric Medicine Unit created within Royal
Adelaide Hospital (RAH HMU) is a joint venture of the
Institute of Medical and Veterinary Science, Royal
Adelaide Hospital, and the Victorian Division of the
National Safety Council of Australia.  The RAH HMU is
part of the Department of Anaesthesia and Intensive
Care, answerable through the Senior Director of that
department to the hospital Medical Superintendent
and Chief Executive Officer.  It is envisaged that the
position of Senior Director will become a professorial
appointment to Adelaide University in the immediate
future.

ROLES AND FUNCTIONSROLES AND FUNCTIONSROLES AND FUNCTIONSROLES AND FUNCTIONSROLES AND FUNCTIONS

The RAH HMU has clinical and education roles,
considerable research commitment and the task of
co-ordinating the Diving Emergency Service.  The
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Royal Adelaide Hospital was chosen as the ideal site
for the HMU because the hospital is co-located with
the Institute of Medical and Veterinary Science and
Adelaide University, an excellent retrieval system was
already based on the RAH Intensive Care Unit, and
because the local abalone fishermen constitute a
dysbaric problem of considerable magnitude.

The RAH HMU will provide emergency and non-
emergency clinical services to both South Australia
and the Northern Territory, and will encompass all
aspects of hyperbaric medicine.  Clinical services will
be based on the Intensive Care Unit, involving Intensive
Care Unit registrars and intensive care trained nurses
also trained in hyperbaric medicine to act as
recompression chamber attendants.

The static recompression chamber installed at RAH
was built by DRAGER Pty Ltd, is compatible with NATO
bayonet transportable recompression chambers, and
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has been interfaced with all necessary intensive care
facilities and equipment.  In particular mechanical
ventilation and invasive and non-invasive monitoring
are possible.

RESEARCHRESEARCHRESEARCHRESEARCHRESEARCH

The RAN HMU will undertake both human and animal
model research.  Animal model research will be
conducted within a dedicated hyperbaric animal
laboratory in the Institute of Medical and Veterinary
Science, and will include rabbit open brain model
studies of cerebral arterial gas embolism and Aplysia
identified neuron studies.

Both animal model studies will use a purpose-built
animal recompression chamber.

The overall aim of the rabbit open brain studies is to
develop an ideal regimen for cerebral arterial gas
embolism (CAGE).

Using the invertebrate marine animal Aplysia, identified
neurones will be fixed with electrodes and used to
study the direct action of oxygen, carbon monoxide,
hydrogen sulphide, and cyanide on neurone cell
membranes, and in particular an ion channels.  The aim
of these studies is to identify the cellular site of these
toxicities.

A human laboratory is being built for the Department
of Anaesthesia and Intensive Care and will be used by
the RAH HMU in addition to other divisions of the
Department.

The RAH HMU is also initiating many prospective
clinical studies which include the treatment of dysbaric
illness, traumatic brain and spinal cord injury,
cerebrovascular accidents, peptic ulceration, ischaemic
and diabetic ulcers.

TEACHINGTEACHINGTEACHINGTEACHINGTEACHING

The RAH HMU will offer training for medical students
and practitioners, nurses, and paramedical personnel.

Short duration courses will be available at least yearly
for any medical practitioner at two different levels:
instruction regarding the assessment of candidates
fitness for diving and other hyperbaric exposures, and
instruction regarding the recognition and management
of dysbaric and non-dysbaric illness suitable for
hyperbaric treatment.  Course fees will be designed to
cover the cost of conducting the course.

Professional training will be provided to both pre-
clinical and clinical medical students, and to registrars
engaged in training programmes in medicine,
anaesthesia, intensive care, occupational medicine,
and hyperbaric medicine as a dedicated specialty.

Medical practitioners and biomedical scientists wishing
to undertake supervised research degrees will also be
accommodated within the RAH HMU, in either clinical,
applied human, or animal model research.

The HMU will also conduct short duration courses for
recompression chamber attendants, hyperbaric nurses,
recompression chamber operators, and divers.

THE DIVERS EMERGENCY SERVICETHE DIVERS EMERGENCY SERVICETHE DIVERS EMERGENCY SERVICETHE DIVERS EMERGENCY SERVICETHE DIVERS EMERGENCY SERVICE

The Divers Emergency Service (DES) is a telephone-
advice service available to Australian and South Pacific
divers in the event of diving accidents.

A similar system, the Divers Accident Network (DAN),
has operated in the United States of America for
several years.  The needs of the Australian diving
community are different to those of the North
Americans (and Europeans), because of the greater
percentage of the Australian community that engages
in recreational diving, and the greater distance between
individual hyperbaric facilities in Australia.

The DES began as an Australian Underwater Federation
(AUF) initiative during 1984.  At that time the Minister
of Defence committed the Royal Australian Navy
School of Underwater Medicine at HMAS PENGUIN to
provide a 24 hour contact point for diving accident
advice.

The initial DES was not toll-free, and became largely
restricted to metropolitan Sydney.  In addition, the
medical practitioners providing the service were
restricted to members of the Royal Australian Navy
(RAN) serving at the School of Underwater Medicine.

Subsequent modifications to the DES, performed with
the endorsement of the Federal Ministers of Defence
and Health, have overcome many of these problems
by providing a toll-free emergency telephone service.
This is attended 24 hours a day by personnel expert
in medical retrieval and intensive care, and gives
divers access to medical experts throughout Australia.
The panel of DES consultants includes both publicly
and privately employed medical practitioners, and
serving members of the Royal Australian Navy.

The modified DES is based at the Royal Adelaide
Hospital Hyperbaric Medicine Unit which provides the
toll-free telephone.  Telephone calls to the toll-free
number (008 088 200), will be answered by the
Intensive Care Unit Supervisor and diverted to the
duty DES consultant.  The caller and the duty consultant
may be in different States, neither of which may be
South Australia.  The DES is not intended to replace or
compete with existing resources, and will always
direct casualties to appropriate local health facilities.
The advice given on diving casualty management will
include the likely diagnosis and necessary first-aid
measures, as well as necessary local retrieval
procedures.

Medical retrieval networks in each State are co-
ordinated by the local ambulance organisations.  In
general, retrieval of diving casualties will consist of
hospital to hospital transfers, and unless the casualty
is within a short distance of a hyperbaric unit, they will
be diverted to the nearest local hospital for necessary
treatment prior to retrieval.

When diving casualties, requiring recompression, are
remote from a hyperbaric unit, road ambulance
transport will be unacceptable when distances are
great, or when the road transport involves
decompression of the casualty to 300 m or more
above sea-level.  Under these circumstances,
pressurised (and preferably hyperbaric) retrieval by
aircraft is indicated.  The Victorian Division of the
National Safety Council of Australia (NSCA) operates
a hyperbaric retrieval service in most regions of
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Australia.  This unique service uses transportable
recompression chambers and includes the necessary
personnel and aircraft.  It solves the problems caused
by the distance between individual hyperbaric facilities.
In addition, the service is provided to the South Pacific
region.

It is important to emphasise that the DES cannot task
the NSCA directly, and that this will always be the
responsibility of regional ambulance organisations.
The overall service available to Australian diving
casualties consists of:  the DES as an emergency
advisory body; the various ambulance organisations
which will control and co-ordinate the retrievals; the
NSCA hyperbaric retrieval service acting at the direction
of the ambulance organisations; and the various
hyperbaric units capable of definitive treatment.

These combined resources will significantly reduce
the morbidity and mortality arising from diving
accidents, and will produce considerable cost savings
to State and Federal budgets.  This is illustrated by a
recent hyperbaric retrieval of an abalone diver with
arterial gas embolism from Portland, Victoria, to Royal
Adelaide Hospital.  In the absence of this retrieval,
which involved a transportable recompression chamber,
the delay before treatment would have made survival
without major handicap impossible.  The cost to the
community arising from such morbidity would include
that of maintaining a handicapped individual and his
family, in addition to the loss of taxation revenue from
his former earnings.  Given that the diver has returned
to work without disability, the cost-savings calculated
from this retrieval are sufficient to operate the retrieval
system throughout Australia for many years.

Dr Des Gorman’s address is Hyperbaric Medical Unit,
Department of Anaesthesia and Intensive Care, Royal
Adelaide Hospital, NORTH TERRACE  SA  5000.
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The University of Southern California (USC) is not
State supported.  USC is a private institution.  Although
it is Los Angeles it is in no way associated with UCLA
except as a rival.

Catalina Island is 20 miles off-shore.  It is about 25
miles long.  The Institute for Marine and Coastal
Studies is located at the west end at Two Harbours or
the Isthmus.  The Marine Science Centre (MSC) is in a
small cove called Fisherman’s Cove which has some
unique features which is the reason it was placed
there.

It was originally to be run by a consortium of universities
in Southern California, however the other universities
backed out and left the USC with it.  It was a financial
drain and so a problem in that respect.  The plus is that
it has been in operation since 1967 and we have had
some fascinating projects there.

The Fisherman’s Cove area has similar water conditions
to Cooks Bay in Moorea except it is somewhat cooler.
It is on the east side of the Catalina Island and there
is excellent diving.  Our average visibility is about 15m

but at times it gets to over 30m visibility.  The kelp,
macrocystus, is the primary attraction.  Unfortunately
the warm water conditions of El Nino a few years ago
totally wiped out the kelp at Catalina.  It is just starting
to grow back now that the water has cooled off.  Kelp
requires cool water and we have had almost a 10°C
increase, on the average, during the El Nino, which
brought warm water up from the South American
coast.  The warm water conditions lasted about three
years.  We had actually tropical fish around Catalina.

In the summer the area becomes the local watering
hole for the yachting community.  There are an
enormous number of pleasure yachts in Southern
California.  Most of these leave their marina once or
twice a year and come over to Catalina.  The owners
go to the bar for a drink or two then go back on the
boat and back to the marina on the mainland.  It is a
yearly ritual.

Movie companies have had a lot to do with the ecology
of Catalina Island.  For the filming of “The Vanishing
Herd” buffalo were brought to the island and 15
buffalo were left on the island.  Now there are over
600.  They are not very intelligent beasts, they tend
to stomp on everything.  They are not a hazard but
they leave their calling cards on your front door.  They
have been known to walk up and down the halls of the
dormitories which upsets the students.  The Isthmus
area was used for the filming of the original “Mutiny on
the Bounty” in the 1930s with Charles Laughton.  The
movie company planted exotic trees including many
coconut palms for the movie, and they still flourish.

MARINE SCIENCE CENTERMARINE SCIENCE CENTERMARINE SCIENCE CENTERMARINE SCIENCE CENTERMARINE SCIENCE CENTER

The Marine Science Center was built in 1967.  It
consists of a laboratory building, dormitory housing
and on the waterfront there is a pier, a heliport and the
chamber in a large building.  There is a marine railway
leading to the large building where the chamber is
(Figures 1, 2 and 3).

Figure 1.  Inside the chamber.


