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MESSAGE

Does
technology
make diving safer?
DAN-SA TRACKS STATISTICAL OUTCOMES IN
THE FIELD OF REBREATHERS AND SAFETY.

FROM THE CEO’S DESK
It is interesting to note how we Southern Africans track developments in
diving technology around the globe. We are indeed no strangers to rebreathers
and the excitement, flexibility and challenges that these sets offer. So, it
should then come as no surprise to see us tracking the accident statistics and
unfortunate outcomes in the field too – something our members would and
should expect for us to take a lead in. Is it the training, the diver’s attitude
or the conditions that need to be investigated? Or is it the rebreather model,
set or brand? All of these are good questions and we are clearly becoming
more adept and familiar with both the advantages as well as the hazards at
play here. Give us a little time and we will be back with some information and
findings for you.

‘‘

IT IS POSITIVE WHEN A
RAPIDLY DEVELOPING
INDUSTRY EMBRACES SAFETY
ADVANCEMENTS.

Talking safety, Team SA spent an interesting 10 days in the United Arab
Emirates (UAE) which included the rolling out of a form of the DAN Hazard
Identification and Risk Assessment (HIRA) Programme for the Emirates Diving
Association. It is always so positive when a rapidly developing industry
proactively embraces safety advancements within their self-regulating
system. Locally, we are steadily including more of our business partners in
this initiative and ensuring that our local occupational health and safety
requirements are embedded in the overall safety management systems for
dive companies.
As an aside, there is now a fully trained-up, qualified and equipped
hyperbaric treatment centre for injured divers in Dubai and any DAN-SA
member that lands up there can be assured of not only effective treatment,
but the red carpet too!
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September 2013 will see a team of DAN-SA dive medical doctors engaged
in the Tri-Continental Scientific Meeting on Diving and Hyperbaric Medicine
on the island of Reunion. We will have good representation across several of
the workshops, sessions and break-out groups, and we look forward to giving
feedback on some of the information learned in a future edition of Alert Diver.
This event will be a locus for our research projects and ideas, and we hope
to be engaging in more of these events with divers and with our members as
time progresses.
DAN-SA recently provided our military forces with training in the
maintenance of their recompression chamber facilities. Technicians at the SA
Navy, Institute for Aviation Medicine and other military musterings received a
comprehensive, four-day course in Simon’s Town during March. These facilities
are now not only better set to manage their own preventative maintenance,
but will also be ready and available to assist any of our divers in need.
We continue to believe that influence is best achieved through
constructive engagement, investment in our industry, the sharing of medical
and technical information, and always being ready to assist. We do this in very
direct and relevant ways, inclusively listening to your feedback and remaining
true to our mission. Please share your ideas and thoughts with us should you
wish for us to consider additional projects or needs where you believe we
should take a leading role. This organisation is all about its people – you, our
members.
Safe diving!

Francois Burman
CEO DAN Southern Africa

MESSAGE

Image by Michael Hindley.

FROM THE MEDICAL DIRECTOR’S DESK
There is a saying in medicine that “common things occur commonly”. This helps
doctors to come to a definitive diagnosis after establishing a list of differential
diagnoses when a person presents with a specific medical history, signs and
symptoms. It is therefore important for doctors to know these conditions quite
well and in the rare cases where a “common” diagnosis cannot be confirmed,
we refer to an appropriate specialist who would be able to diagnose the “pink,
hairy canary with blue spots” – the rare condition.

‘‘

AN EXCITING PROSPECT FOR
THIS YEAR IS OUR ATTENDANCE
OF THE TRI-CONTINENTAL
SCIENTIFIC MEETING ON DIVING
AND HYPERBARIC MEDICINE.

Scientific Meeting on Diving and Hyperbaric Medicine at Reunion Island. A
number of the DAN-SA doctors have been invited to present papers and we
will be involved in some very important medical workshops, including the
management of decompression sickness in remote locations. We have quite
a lot of experience in this regard and will share our experiences with others
in the world and establish best practice guidelines. We will definitely provide
some feedback about the discussions in a future edition.
In order to decide on which articles and topics we would cover in this
edition, we had a look at common queries received via the hotline and
addressed these in addition to the article series we initiated previously. I hope
you find this as yet another informative edition of Alert Diver.

Dr Jack Meintjes
Medical Director DAN Southern Africa

It is likewise necessary for the diver to be well aware of common problems
that may present in association with diving and be prepared for those. Having
this knowledge can help you decide which equipment to take with on a dive
trip, including what to include in a first aid kit. People going on dive trips often
forget a number of common problems associated with travelling, including
dehydration and other physiological changes that may increase the risk of
decompression sickness. Perhaps it is time to review these again.
An exciting prospect for this year is our attendance of the Tri-Continental
Spring 2013 Alert
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DMO PROFILE
Dr Lourens de Kock
LOURENS

de Kock completed his studies in
Bloemfontein at the University of the
Free State in 1991. He then moved back to Amanzimtoti (where he previously
matriculated at Kuswag Hoërskool) and joined a private GP practice.
Soon after, he decided to enroll for a part-time diploma in occupational
health through his alma mater in Bloemfontein. This step allowed him to
accept industrial medicine contracts at various companies in the Prospecton
area, south of Durban. His interest was stimulated sufficiently to leave the GP
practice after four years. He joined an occupational health care (OHC) company
to do full-time OHC. He was fortunate to remain in a full-time OHC position for
10 years, gaining valuable expertise in and exposure to a vast number
of industries.
To maintain an active interest in clinical medicine, he completed the
Advanced Trauma Life Support (ATLS) and Advanced Cardiac Life Support
(ACLS) courses before going into full-time OHC. He continued as a casualty
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doctor at the Kingsway Hospital in Amanzimtoti until the end of 2005.
Being a keen swimmer in the masters swimming circuit in KwaZulu-Natal,
he decided to venture a little further down into the deep. He joined a scuba
diving club and completed a beginners and advanced dive certification in quick
succession. Many of his most memorable dives were made on the Aliwal Shoal,
reefs off the Bluff and in the bay of Durban.
An internal position became available for a mine doctor in the Richterveld
in late 2005. The medical, social and nature experiences at this very remote,
open-cast diamond mining operation will forever remain fondly etched in
his memory.
During this time, he was requested to conduct medicals on some
West Coast diamond divers working at the Alexander Bay and Port Nolloth
concessions. He quickly enrolled at Stellenbosch University to qualify as a
designated examiner of divers.
His stay in the magical Richterveld was terminated after only 14 months
and he relocated to the Mother City where he joined a private OHC practice
at the Christiaan Barnard Memorial Hospital. During his first two years in the
practice he completed his honours degree in diving medicine at Stellenbosch
University. Due to the practice’s large population of aviators he also completed
the aviation medicine course at the Institute for Aviation Medicine in Pretoria.
Two years later, he was promoted to senior designated aviation medical
examiner.
His practice revolves mainly around the medical needs of the sea farer,
aviator and commercial diver. International medical escort duties of very ill or
seriously injured, stabilised crew members add to the spice of his daily office
work. This enables him to visit interesting foreign destinations.
He was very fortunate in 2005 and 2006 to experience life on a dive
support vessel when one of his clients required the full-time, on-site presence
of a qualified diving and hyperbaric medical doctor. Travelling to a very remote
bay on the far northern end of the island of Papua tested his flight fitness to
the extreme. All four partners in the GP practice spent an average of six to
eight weeks on the vessel on a rotational basis. This experience gave
him first-hand experience of the life of a commercial diver in a saturation
diving environment.
Lourens is married to a devoted teacher-wife and they have two teenagers
in high school. Most of their attention is focused on their children’s activities
over the weekends. His other interests include cycling (he represented South
Africa in a para-cycling event in December 2011 on a tandem, piloting his
visually-impaired friend), DIY in and around the house, camping and touring our
beautiful country. AD

Dive safety
begins with me

SAFETY

Training Programmes Available
Oxygen First Aid for Scuba Diving Injuries
Advanced Oxygen First Aid for Scuba Diving Injuries
On-site Neurological Assessment for Divers
First Aid for Hazardous Marine Life Injuries
Automated External Deﬁbrillators for Scuba Diving
Basic Life Support for Dive Professionals
Diving Emergency Management Provider Programme

www.dansa.org

LETTERS

DAN Letters

& Comments

How did DAN help you?
Send us your stories via email or our blog

alertdiversa@dansa.org • www.dansa.org
DAN-SA ON BOARD

In March and May 2013, Clubventure had the privilege of hosting students
from Madagascar, Reunion Island and Swaziland. The planned outcome for the
island tours was for the students, whose home language is French, to learn
Communication English as well as explore all that Durban and the North Coast
have to offer.
Although the students had a jam-packed programme of English classes
as well as excursions across Durban and the North Coast, we felt the need to
teach them a skill that could be used in case of a life-threatening emergency.
The Basic Life Support (BLS) Course, which includes CPR and first aid, provided
all the necessary skills. We were very grateful as DAN-SA was so generous as to
get on board with us and make this project possible.
There was a total of 76 students that completed the BLS Course. At first,
we were concerned about the language barrier; however, the course was so
versatile that each student easily mastered the practical part of the course.
Although the course is very thorough, the students enjoyed it and even had
some fun.
We are proud to have shared the BLS information with the students and
trust that the skills they have learned will add value to their lives. Without the
generosity of DAN-SA, this would not have been possible.

Another star with whom we deal regularly is Ms Toni Krige-McQuillen. It is
such a wonderful experience to register my students at night after class and
then receive confirmation first thing in the morning that my students are
registered. My students are so impressed that they get such a quick response
and it also reflects well on my dive school. I receive quick responses from Ms
Krige-McQuillen with all correspondence, even orders that I place.
To be in the early days of the dive school, it’s so great to get such superb
service from your organisation and personnel. You can be really proud of your
team. Keep up the good work!
Conrad Lamont

TO MANY MORE SAFE DIVES

From the Clubventure team we say “Thank you DAN-SA!”.

SUPERB SERVICE

‘‘

IT’S SO GREAT TO GET SUCH
SUPERB SERVICE FROM
YOUR ORGANISATION AND
PERSONNEL.

I would like to use this opportunity to thank your team members for their
splendid service. Our social club has been running for several years now and
only recently, after starting a dive school, did I realise the value of the service
I received in the past from your team members, especially in our dive industry.
On several occasions, Mr Morné Christou assisted our club with special
events and very interesting presentations. We are based in the Vaal Triangle
and the unselfish act of Mr Christou to do these presentations in his spare time
(after hours and away from his family) had great value to us. It’s an act that
money cannot buy.

I would like to relay my first experience with DAN and let you know what a
pleasure it has been dealing with DAN-SA. During the course of this last week,
I was in Miami in Florida and was invited to go and dive the Spiegel Grove US
Navy wreck near Key Largo in the Florida Keys. I was due to fly out of Miami
to London on Sunday 12 May and was a little wary of doing the dives in Key
Largo before a very long flight back to London and then on to Cape Town.
Through all my training (I am a certified master scuba diver holding specialities
in wreck, nitrox, deep, search and recovery, rescue, navigation and Emergency
First Response [EFR]) I had been told that flying and diving were a no-no.
However, I had been told that the minimum time allowable before flying was
18 hours.

Follow Us On
Twitter http://twitter.com/divesafety | Facebook DAN Southern Africa | Blog www.dansa.org
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LETTERS

My concern was that I would have done two nitrox dives and then two
exceptionally long flights waited ahead of me, so I was unsure of the
procedure for that kind of scenario. I contacted DAN and spoke to Dawn,
who requested my dive plan and asked what my depths, etc. would be. I
was absolutely astounded by the level of service I received from not only
Dawn, but Dr Meintjes in Cape Town too. He looked at all my plans and made
recommendations accordingly, raising concerns where concerns were due and
giving me sound advice; advice I used to further investigate the process of
diving and then flying.
I planned the dive properly and ensured I stayed within my limits during
the dive, and have since travelled from Miami to London without incident.
What amazed me even more was that when I got to London there was an email
waiting for me from Laurel who was just double checking that all was in order
and that I had travelled safely.
This has raised my faith in DAN completely and I cannot see myself being
a diver, whether it be recreational, technical or professional, without my safety
net that is DAN close by. To all involved, thank you very much for allaying
any fears I may have had going into the dive and for ensuring that I had one
of the most spellbinding dives ever. Your advice and guidance were brilliant
and you all went beyond what I had expected. To any diver, DAN is something
you shouldn’t even consider, it is something you should just have! To DAN-SA,
thank you again for everything! Here’s to many more happy and safe dives!
Morgan Malyon

FIXED-WING AIRCRAFT TOURS

Learn more about what happens when a diver needs to be evacuated.
The tour is restricted to small groups of 10 people and will take place at
Lanseria Airport.
Date: 13 November
Time: 10:00 – 12:00
How to book: Contact the DAN medic at the DAN office on 0860 242 242
or at danmedic@dansa.org

DIVE MEDICAL TALKS

Take advantage of this fantastic opportunity to see Dr Rob Schneider
present an interesting dive-related medical presentation.
Dr Schneider will cover a range of topics, so do not miss out on this
opportunity to learn more about dive safety and how to prevent injuries.
The presentation will take place at the DAN office in Midrand.
Date and topic: 13 November — Lungs and Diving
Time: 19:00 – 20:00
How to book: Contact the DAN medic at danmedic@dansa.org Please
note that space for the presentation is limited, so ensure you book your
spot well in advance.

DAN DIVERS’ DAY

DAN EVENTS
FOR 2013
RESEARCH DAYS

Join the DAN Research Team at Miracle Waters and test your ears and
lungs. Also look out for our new safety research projects, such as the
Dehydration Safety Drive and the Fitness to Dive Safety Drive.
Ears
All divers who experience ear problems before or after a dive can get
their ears inspected by a DAN doctor with a video otoscope.
Lungs
Ever wondered why you empty a 15 ℓ cylinder in 30 minutes and your
buddy can last an hour on a 12 ℓ? Participate in our lung function study
and learn about your lung capacity and how it plays a role in diving.
Date: 16 November

You are warmly invited to join the DAN Divers’ Day to be held at the
South African Navy (SAN) diving school, SAS Simonsberg, Simon’s Town.
This is a recreational diving medicine and safety workshop open to the
whole diving community and anyone with an interest in this field.
Our dedicated and entertaining diving doctors along with our CEO,
Francois Burman who is an international chamber expert, will team up
with Andrew Ingram from the National Sea Rescue Istitute (NSRI) as well
as Commander Michael Vrey and Warrant Officer (WO) Bruce Carey from
the SAN to present a series of interesting and applicable talks.
The day will start with a tour of the SAN diving school chamber
facilities, led by WO Carey. The talks that will be presented on the day
will cover a range of topics, including diving medicine and safety issues,
search and rescue techniques, and how the Simonsberg Naval Base
manages a recreational diving emergency.
There is no charge to attend the DAN event, but we recommend you
book your place in advance as there is a limit to the number of guests
that can be accepted.
Date: 9 November 2013
Time: 9:00 – 14:30
How to book: Contact the DAN office on 011 266 4900 or at
danmedic@dansa.org to book your place.

Spring 2013 Alert

DIVER 7

{Contents}

TEAM

HOTLINE PROFILE
Dawn Avice du Buisson
DAWN

has had a passion for emergency medicine from a
young age. While still in high school, she signed up
as a volunteer with her local fire station, spending many of her weekends
and afternoons serving her community. In 1995, during her matric year, she
completed a Basic Ambulance Attendant Course, which licensed her as an
independent, professional health care provider at age 18. After matriculating,
she started her full-time career at the Provincial Emergency Medical Services.
In 1998, she was invited to join the private sector and began working for
Europ Assistance/Netcare 911. As part of her job, she offered international
medical assistance and emergency dispatch support for both the Flight for Life
medical helicopter service (at Johannesburg General Hospital) and Netcare
911’s emergency response vehicles and ambulances (at Milpark Clinic). Her
focus areas were logistics and communications, being based in the Emergency
Disaster Centre. During her 12 years at Netcare 911, the service expanded into
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a national footprint with various international projects for which she offered
logistical support.
In 2003, Dawn completed an Ambulance Emergency Assistant Course. She
also went on to specialise in international medical assistance and aeromedical
logistics and support. She was responsible for arranging numerous
aeromedical evacuations of injured patients from remote areas in Africa. Her
work also included moving patients internationally to higher levels of health
care as well as repatriating them to their countries of origin under the terms of
their travel insurance.
During this time, Dawn assisted DAN-SA as a hotline operator on several
occasions. Surprisingly, her only experiences of diving at that stage were
related to managing diving injuries and so she became interested in qualifying
as a scuba diver herself. This offered her a unique ability to communicate
with divers at their level and in their own “language”. She managed many
emergency DAN calls, ranging from divers requiring support and advice to
evacuations and medical referrals. It was evident that she had adopted the
DAN mission as her own.
When DAN-SA decided to bring the hotline service in-house, Dawn was
the inevitable choice. So, in 2009, Dawn became the first, full-time, in-house
DAN-SA medic. She quickly mastered the International DAN communications
platform – the Medical Services Call Centre (MSCC) – to the extent that she
was asked to join Dr Cronjé to train the staff and directors in DAN Europe to
use the system. Accordingly, she was invited to participate in an international
systems upgrade of the MSCC at the DAN America headquarters in Durham,
North Carolina. During her time in the USA, she also completed a Dive
Medical Technician Course, learning first-hand about hyperbaric chambers and
hyperbaric treatments as a health care provider. This was a true highlight in
her career.
Dawn personally initiated a helicopter and fixed-wing tour for DAN-SA
members. All who have attended have gained insight and respect for what it
takes to get help to an injured diver and why DAN membership is so unique
and valuable.
As for her own diving habits, so far her favourite dive spot has been
Zanzibar where she was fortunate to dive with Morné during a visit to all the
DAN business members there.
Dawn is passionate about the DAN mission. When asked why she herself
is a DAN member, she replied: “Being involved with assisting in emergencies,
I’m a super strong supporter of DAN. I will always say that DAN membership is
more important for your dive trip than your wetsuit!”.
Thanks Dawn! We are very fortunate to have you on our DAN-SA team! AD

TEAM

When you
need it most
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24-Hour Emergency Hotline
Medical Advice
Help in Diving Emergencies
Specialised Diving Physician Referrals
Access to Evacuation in a Medical Emergency
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Incident Insight

The story of a
rash after a dive
By Dr Gary Morris

SKIN PROBLEMS IN DIVING CAN
HAVE VARIOUS CAUSES, INCLUDING
DECOMPRESSION ILLNESS. IN THIS
ARTICLE, WE LOOK AT THE DIFFERENT
FORMS OF SKIN BENDS AND WHAT
TO DO WHEN YOU THINK YOU MIGHT
BE AFFECTED.
WHAT HAPPENED?

The diving and visibility had been good and the filming of marine ecosystems
was progressing well, but deadlines had to be met, so every opportunity to
get shots had to be taken. For the last 10 days, diving had taken place with
two or three dives daily, each lasting 45 to 60 minutes. Diving depths were
up to 20 m with a lot of variation in depth – going up to get a better view and
then down again to assist in another aspect of the work. This required a lot of
physical work. The divers were experienced, having done “thousands” of dives
in many locations around the world. The area where they were diving, on the
coast of South Africa, was very familiar and they knew the conditions. Some
of the divers on the team had been ill and could not dive, so the other team
members were working harder to get things done. They were fit and healthy,
but starting to tire after this intense period of work.
The first dive of this particular day was to a maximum of 18 m and lasted
about an hour. The day was beautifully calm and warm. The divers surfaced
and one of the most experienced in the group felt pain in her right shoulder on
removing her wetsuit. She developed itching, swelling, mottling and a purplered discolouration of the skin on her upper arm. Other than that, she felt
well and had no tingling in her hands and feet, no weakness, no headache or
confusion, and she did not feel breathless. She was given oxygen for about 30
minutes and one hour after surfacing, the symptoms had markedly decreased.

THE DIAGNOSIS
Image by Michael Hindley.
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The diver and her companions suspected decompression illness (DCI) and
contacted the DAN hotline. They were advised to see a local diving doctor to
treat possible skin bends. They reached the doctor’s rooms about two hours

MEDICAL

after surfacing. By that time the symptoms had almost gone, although mild
pain persisted in her upper arm.
There was still slight swelling, mottling and redness of her upper arm.
Her shoulder was mildly tender, but had its full range of movements. No
neurological, chest, heart or other abnormalities were found. A diagnosis
of Type 1, pain only, DCI with skin involvement was made. As the symptoms
had mostly resolved and there were no signs of neurological involvement
(Type 2 DCI), she was treated with a further hour of surface oxygen and
given aspirin for the pain. She went home to rest with the instructions to
ensure adequate fluid intake and to contact the doctor if any other symptoms
developed. She was not permitted to dive for the next seven days. The mild
pain and rash persisted for a few days, after which she returned to active
diving free of symptoms.

‘‘

THERE APPEARS TO BE A
CORRELATION BETWEEN SKIN
BENDS FROM DIVES WELL
WITHIN THE RECREATIONAL
DIVE TABLES AND THE
PRESENCE OF A PFO.

WHAT ARE “SKIN BENDS” (CUTANEOUS DECOMPRESSION
SICKNESS)?
Skin problems in diving can have various causes, including DCI, but rashes and
itchiness can also be caused by stings from jellyfish, bluebottles, coral and the
spines of sea urchins and various fishes. Suit squeeze or an allergic reaction
to the neoprene in wetsuits will cause a rash, pain or itchiness in a pattern
resembling the folds and seams of the suit.
DCI with skin manifestations can vary from mild swelling and itching
confined to a small area to more widespread and dangerous rashes and
mottling that could signal a more serious underlying problem.

Itchiness with no rash
There are many causes for itchy skin after diving. However, where this occurs
after chamber or dry suit diving, it may be due to a highly localised form of
decompression sickness (DCS). This type is not associated with other systemic
manifestations. It is probably due to gas passing into the skin from the highpressure gas surrounding it.
The cause of the itch is thought to be the formation of small bubbles in
the epidermis with the release of pressure. The symptoms are mild, temporary
itching. No signs can be seen on the skin. The areas most affected are the
forearms, wrists, hands, nose and ears. No treatment is needed.

Scarlatiniform rash
This presents as a flat, itchy rash, mainly over the chest, back, shoulders
or thighs. The rash appears similar to sunburn. It is also caused by bubble
formation in the skin, with the release of histamine and other chemicals. The
rash is not associated with any other manifestations of DCI, apart from pain. It
clears with oxygen treatment or spontaneously in a few hours. Recompression
is usually not needed unless the rash progresses to the more serious form or
neurological symptoms develop.

Marbling of skin (cutis marmorata)

This is a serious form of skin bends and looks mottled, with various shades of
bright red, purplish or even bluish skin, with an uneven, marble-like pattern.
Swelling occurs and the skin takes on an “orange-peel” appearance. The skin
can be very itchy and irritated at first. It is also most common on the torso,
shoulders and thighs. The colouration may appear in patches or in severe
cases may begin on the chest and spread downwards. The signs on the skin
indicate what is happening elsewhere in the body. Gas bubbles are found in
the skin, underlying tissue and blood vessels. This is a serious condition and
is usually found in conjunction with neurological DCI. A diver with this
condition requires recompression.

WHAT IS THE SIGNIFICANCE OF SKIN BENDS?
Skin bends can indicate underlying or developing serious
decompression problems
Cutaneous DCS symptoms have been known to manifest before or along with
the symptoms of more serious types of DCS, such as neurological DCS. The
sooner a diver gets help, the greater the chances of a full recovery. Recognising
a skin bend may be the first step to timeous and effective treatment.

Skin bends may indicate a patent foramen ovale
A patent foramen ovale (PFO) is a heart condition that is thought to increase
the risk of serious DCI. There appears to be a correlation between skin bends
from dives well within the recreational dive tables and the presence of a PFO.
Divers who have a history of undeserved skin bends are advised to seek the
opinion of a diving doctor.

WHAT TO DO WHEN YOU THINK YOU HAVE A SKIN BEND

Whatever the cause, either the depth or duration of the dive, skin bends
usually appear within a few minutes to a few hours after surfacing. If you
notice or develop a problem with your skin after a dive, follow the rule – it is a
bend until proven otherwise.
When a skin bend is suspected, the following should be done:
—— Give oxygen by mask.
—— Note the distribution, time of onset and progress of the rash as well as
the response to oxygen and the development of other symptoms.
—— Contact the DAN hotline to discuss the symptoms and how to proceed. AD
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Scuba air quality
Part 2: How do we analyse the air
we are breathing?
By Francois Burman

IN THIS PART, WE LOOK AT COMMON
CONTAMINANTS AND THE VARIOUS
TESTING OPTIONS AVAILABLE TO DIVE
OPERATORS, FILLING STATIONS AND
INDIVIDUAL DIVERS.
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IN

Part 1 on this topic, we discussed the contaminants we are concerned
about, how to determine appropriate limits for these contaminants and
we noted that the South African regulations have become a little less clear on
this subject, pending a revision of SANS 532.
We know that sophisticated laboratories are able to test air for practically
any constituent let alone the wide array of potential contaminants. However,
to be practical, the measurements need to be performed real-time, on-site
and should be limited to those contaminants that are both likely to be
entrained and harmful if present. Otherwise, by the time a laboratory report
comes back, many cylinders might already be filled with some undesirable or
unsafe pollutant.

SAFETY

In Part 2 of this series, we will look at how we actually determine the level of
contaminants in our compressed breathing air. We will review the available
techniques for the various constituents and common contaminants and then
we will discuss field testing options that are available to dive operators, filling
stations or even individual divers filling their own cylinders or wishing to test
their breathing gas before use. Finally, we conclude with what we can do when
test results approach or exceed the set limits of safety and quality.

‘‘

an electronic analyser.
In addition to the common contaminants, there is a range of other
potential toxic and debilitating compounds that may enter scuba cylinders
during filling. Awareness of “environmental” hazards is therefore essential and
may include cleaning, industrial or even more natural compounds (such as
methane produced by cows).

WHAT ARE OUR GUIDING LIMITS?

THERE ARE THREE
FUNDAMENTAL WAYS TO
DETERMINE AIR QUALITY.

WHAT ARE THE USUAL ANALYSIS TECHNIQUES?

The available analytical methods range from very basic, inexpensive, field
testing devices to very sophisticated laboratory equipment. Most of the time,
the former is enough to ensure that the compressors and filter packages are
working within specification without excessive pollutants being entrained
from the surrounding environment. Lower testing costs also encourage more
frequent testing, which is more important in an operational setting. Usually,
highly-accurate laboratory methods are reserved for forensic or accident
investigations. As scuba divers, however, we do need to have some idea of
how to assess the “usual suspects” of CO², CO, water vapour and oil. The table
below summarises the various field-testing options versus accuracy tradeoffs. Basically, with the exception of the detection of oil, the other stated
contaminants can be field tested either using once-off detector tubes or using

Physiological safe limits for gas contaminants are determined by their partial
pressure according to Dalton’s Law. Therefore, the concentration (i.e. fgas)
must be considered in relation to the maximum diving depth (i.e. the ambient
pressure or Pamb). Air diving is restricted to 50 m and therefore surface
equivalent values (i.e. the maximum concentration as measured at 1 ATA that
would not be toxic at 6 ATA).
The limits represented in the Contaminant Safe Limits table indicate
the effect on human physiology (health). In the case of oil, methane (CH4) or
moisture (H²O), the limiting factors are determined by fire risks and risks to
equipment.

WHAT ARE THE FIELD TESTING OPTIONS AVAILABLE TO US?

Irrespective of whether you are testing the gas in a scuba cylinder or the gas
delivered by a filling station, there are three fundamental ways to determine
air quality:
–– Single-use detector tubes
–– Electronic sensors
–– Laboratory analysis
None of these are cheap, but health and safety are at stake. This means that in
the end, an appropriate compromise must be made between convenience, cost
and accuracy.

Typical Field Analysers
CO²

CO

H² 0

Oil

Detection
methods

Manual
Electronic

Detector tube
Infrared sensor

Detector tube
Electro-chemical sensor

Detector tube
Dew-point metre

“Detector”
N/A*

Typical
accuracy

Tube
Electronic

± 50 ppmv
± 25 ppmv

± 1 ppmv
< 1 ppmv

± 5 mg/m³
< 1 mg/m³

N/A**
N/A**

Typical
range

Tube
Electronic

0 – 3 000 ppmv
0 – 5 000 ppmv

0 – 150 ppmv
0 – 100 ppmv

0 – 450 mg/m³
0 – 2 500 mg/m³

0.1 – 1.0 mg/m³
N/A*

*Oil vapour content (mist) is usually only measured in a laboratory (using either
gravimetric or spectroscopic techniques) and is not suited to field-use.
**Oil content measurement by detector tube or equivalent either provides a simple
pass or fail outcome, or a specific, discrete value such as 0.1, 0.5 or 1.0 mg/m3 only.
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Contaminant Safe Limits
Safety

Local Regulations
SANS 532

Consideration

Limit

SABS 019

Best Achievable
Practice

< 500 ppmv

< 500 ppmv

< 500 ppmv

Safe SEV of ≤ 60 ppmv

< 10 ppmv

Not stated

≤ 5 ppmv

≤ 50 mg/m3
≤ 35 mg/m3

Equipment: ≤ 200 bar
Equipment: > 200 bar

≤ 50 mg/m3
≤ 35 mg/m3

≤ 100 ppmv or
≤ 80 mg/m3

≤ 50 mg/m3
≤ 35 mg/m3

Oil

≤ 5 mg/m3
≤ 0.1 mg/m3

Health
Fire: mixing with
oxygen

≤ 5 mg/m3
Not stated

Not stated
Not stated

< 0.5 mg/m3
< 0.1 mg/m3

Particles

≤ 5 mg/m3

Fire

< 0.5 mg/m3
particles > 5 µm

Not stated

< 0.5 mg/m3
particles > 5 µm

Odour

None

N/A

None

None

None

≤ 5 ppmv

Where deemed to be an environmental issue:
Health
Not stated

Not stated

≤ 5 ppmv

Fire

≤ 10 ppmv
≤ 1 ppmv

≤ 833 ppmv
≤ 10 ppmv

Safe SEV of ≤ 0.5%

H2 0

CO2
CO

VOC

Not stated

H2 S

≤ 5 000 ppmv
≤ 50 ppmv

Not stated

Health

Not stated

Not stated

SO2

≤ 5 ppmv

Health

Not stated

Not stated

≤ 1 ppmv

NOx

≤ 10 ppmv

Health

Not stated

Not stated

≤ 0.5 ppmv

CH4

Detector tubes and other non-reusable indicating devices
This is the age-old, tried and tested method. It is relatively simple, but
not entirely fool-proof and there is always some degree of uncertainty. In
recent years it has become a bit more user-friendly and the accuracy is quite
acceptable as shown in the first table (Typical Field Analysers). In simple terms,
detector tubes are chemical reagents that are exposed to a given sample (i.e.
quantity or volume) of the gas to be tested. Depending on how much of the
reagent becomes discoloured as the volume of gas is passed through it, an
assessment of the concentration of contaminant can be made. Detector tubes
offer a visual indication of the level of contamination; easily read by even the
untrained eye.
The tools needed to conduct this in the field may be as simple as some
silicon tubing, a few basic flow-meters, a stop-watch and the detector tube;
more sophisticated and less “hands-on” devices are available too – at a price.
The new CO-Pro device, soon to be made available through DAN and some
dive shops, will be an inexpensive and user-friendly “safety indicator” that
can be packed into the travelling diver’s luggage without any space or
safety concerns.

Detector tubes: the age-old method

CO ≈ 5 ppmv
Tube: Green-brown

CO2 ≈ 1 700 ppmv
Tube: Violet

Electronic analysers
With the increased use amongst recreational divers of nitrox and other
blended gases, we have seen a host of hand-held oxygen and even helium
analysers enter the market. Prices in real-terms have come down pretty
dramatically over the past 10 years, as popularity and application have
increased. Driven primarily by safety concerns, contaminant analysers have
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H2O ≈ 500 mg/m3
Tube: Brown

SAFETY

entered our market in the same way, with prices dropping steadily: Simple-tooperate, hand-held versions of CO and CO2 analysers are now coming within
the reach of individual divers. There are even products entering the fray that
combine these with oxygen, moisture and helium, but these are still too
expensive for the average travelling diver.
What we would really like to see is that our scuba filling stations invest
in some of these instruments, so that regular spot checks can be made on
CO, CO2 and moisture levels during everyday fills. Oil vapour assessments
are still a bit finicky for real-time use although at least one US-based air
quality analysis company has a product that can be used on-site. Located at
the local scuba-filling facility, this device communicates with the company’s
laboratory over the internet and produces a result in real time that includes
oil vapour determination.

‘‘

LOWER TESTING COSTS
ALSO ENCOURAGE MORE
FREQUENT TESTING, WHICH
IS MORE IMPORTANT IN AN
OPERATIONAL SETTING.

Sending a sample to an accredited air-testing laboratory
Lastly, we have a variant of the analytical method used for a highly-accurate
determination of gas constituents and contaminants: ready access to a special
testing laboratory for breathing gases. While not easily accessible in Southern
Africa – given the high courier or postage fees – this style of assessment
is popular in Europe and the US. Many dive centres make use of this service
by sending in specially-prepared and easy-to-conduct test samples for their
quarterly or semi-annual air quality tests. A simple process then captures the
“quality” of the air on a specific date and this is then sent in to a sophisticated
testing laboratory. Results are sent back via email or mail. Very effective,
although the results usually only appear around seven to 10 days after the
sample was taken. This option is excellent for routine assessments or for
a diving accident investigation, but it does not address the concerns of a dive
customer who is not happy with the “smell” or “taste” of the air in
their cylinder!
For facilities using this method, we would recommend that they ask for
the actual contaminant values rather than just a pass or fail certificate. This
would enable the facility to monitor trends or changes in breathing air quality,
which in turn might prompt timely filter changes or compressor maintenance
before air quality becomes unacceptable.
For the greatest level of confidence, filling stations should be well-managed
with regular air quality tests of which the results are readily visible to
prospective customers who are about to buy their life-support gas from them.
However, dive operations are rarely ideal settings and as we travel the diving
regions of the world, this becomes readily apparent in more isolated and less

developed parts of the globe. CO, moisture, CO2 and oil often exceed the
safety limits, and environmental hazards like methane (CH4) and nitrogen
oxides (NOx) become a real concern. Costs are of course an important aspect
in deciding which of the three methods to employ.
The individual, safety-conscious diver who has been alerted to reported
incidents in certain dive spots might well choose to invest in a CO-Pro,
disposable detecting device or even a hand-held electronic CO monitor,
ready for the day when they are concerned about their cylinder contents.
This is not a significant investment all things considered and certainly better
than the complications!
The quality conscious scuba-filling facility has a wider choice and a
simple assessment of ongoing sampling costs (on-site or by laboratory)
versus an on-site electronic, real-time analyser would be the way to make
the sensible decision.

WHAT DO WE DO IF THE LEVELS APPROACH OR EXCEED THE
SAFE LIMITS?

The second table (Contaminant Safe Limits) provides an overview of the
safe, regulated and ultimately, desired limits. Where regular testing shows
that air quality is approaching these limits, there are two options:
–– If it is CO, CO2 or some environmental pollutant that is on the rise, the
compressor intake may need to be moved or secured away from the
source of pollution.
–– If it is primarily oil, moisture or an associated odour, the compressor
and its filtration package should be assessed to decide whether the
current maintenance or change-out intervals are adequate. (Note: CO
can also be the product of an over-heated compressor.)
Air filtration is a topic for another day, but we do know that as a general rule
moisture, oil and CO can and should be removed by the filtration package,
whereas CO2 will pass through without any real reduction in level. If the
filtration system is not coping, it may be time to consider investing in one
of our industry’s recent and long-overdue developments: a high-pressure
refrigerant dryer. The upfront cost is quickly amortised through a significant
reduction in filter replacements. Better still, there will be greater assurance
of the highest quality air when it comes to oil and moisture control.

A FINAL NOTE

A recent assessment of the quality of scuba air in South Africa concluded
that, as a general rule, our local scuba filling stations are doing a pretty
good job. This provides some assurance closer to home, but all bets are off
when travelling to remote locations. Still, by simply being more aware of the
relevant issues, together with an eye on product developments, divers can
make better choices on what to expect, what to ensure and what to measure
before sinking below the surface on oxygen-enriched exhaust fumes. Jokes
aside, sub-standard air can be harmful and even fatal as was reported
extensively in the media during 2012.
Science and technology have brought both knowledge and tools within
our reach; we should avail ourselves of both and give ourselves a little more
assurance and security. AD
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Patent Foramen Ovale

The Silent Menace
By Dr Lourens de Kock
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SOMETIMES, UNNECESSARY FEAR
IS CREATED WHEN THE WORD “PFO”
IS UTTERED. OBJECTIVE FACTS
AND ESSENTIAL KNOWLEDGE ARE
PRESENTED IN THE HOPE THAT IT WILL
DISPEL UNHEALTHY ANXIETY.

MORE

and more divers are being exposed to the term “patent
foramen ovale” or “PFO”. Often, this is either because a
medical doctor refers to the possible existence of this defect after an episode
of the bends or because of the horrific tales of a diver that suffered debility or
died due to this “silent menace”.
A PFO is a defect suspected in divers that suffer an undeserved “hit”
(episode of the bends or decompression illness [DCI]). An undeserved case
of DCI can be defined as symptoms of Type II bends involving the brain and
the upper spinal cord in divers that followed a normal, non-provocative dive
profile. It is therefore very important to closely remember and question all
possible risk factors related to your dive before attributing significant risk to a
PFO that is diagnosed later in the course of follow-up examinations.
Many divers underestimate the importance of a very detailed history
of their dive when consulting a dive physician after developing DCI. Exact
dive profiles, pre-dive risk factors (such as anxiety, dehydration caused by
seasickness or a hangover), and intra- and post-dive risk factors (such as skip
breathing, gas mixtures, hyperventilation, rapid ascent or hot showers) are
some of the very essential pieces of information that have to be presented
and evaluated.

HISTORY AND EMBRYONIC ORIGIN
This condition has been known in man since the time of Galen (AD 160).
In 1564, Leonardi Botali, an Italian surgeon, was the first to describe the
presence of foramen ovale at birth. In normal conditions, and in most cases, it
poses no threat to a person’s health.
A PFO is a flap-like opening in the wall of the heart separating the two
atria (which are the two smaller, thinner chambers of the heart). The atria are
responsible for pumping blood into the heart before it is circulated to either
the lungs or the body. The opening develops between the septum primum and
septum secundum at the location of the fossa ovalis that persists after two
years of age. Non-union of these two septa leaves a potential opening that can
cause an unwanted right-to-left shunt in an adult person.

‘‘

MANY DIVERS UNDERESTIMATE
THE IMPORTANCE OF A VERY
DETAILED HISTORY OF THEIR
DIVE WHEN CONSULTING A
DIVE PHYSICIAN.

In unborn babies, the foramen ovale serves as a normal, physiologic conduit
for right-to-left shunting. This shunt is essential to ensure that oxygen and
nutrient-rich blood reaches the body cells by bypassing the lung circulation.
The unborn child does not use the lungs to oxygenate the blood and the
lungs can therefore be safely bypassed. Once the pulmonary circulation is
established after birth, left atrial and pulmonary bed pressures increase
allowing functional closure of the foramen ovale. This fusion is complete by
age two in about 75% of people. The patency that persists in some individuals
is a residual, oblique, slit-shaped defect resembling a tunnel. The reasons
for the persistence of PFOs are unknown, but they are likely related to
multifactorial inheritance factors.
PFOs have the possibility to open wide under certain hemodynamic
conditons and allow bloodborne material (such as thrombi/clots, air and/or
vasoactive substances) to pass from the venous to the arterial circulation. This
shunting phenomenon can lead to cerebrovascular events.

Conditions which can lead to a PFO opening and causing a shunt
——
——
——

Circulation in the foetal and adult hearts, respectively.

Forced Valsalva or oral inflation of BCD after surfacing
Coughing, urination and defecation
Straining: bending, lifting, pulling, pushing and all other physically
demanding activities usually following the exit from the water after
a dive.
Most bubbles appear within two hours after surfacing. The above
activities are to be avoided or minimised during this time.
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Unwanted shunting of blood in adults causes a wide range of
clinical effects
——

——
——
——
——
——
——

Paradoxical systemic embolism
−− Stroke, ranging from transient ischaemic attacks to full-blown,
widespread, debilitating and sometimes fatal outcomes
−− Miocardial infarction (heart attack)
−− Renal infarction
Pulmonary embolism and its complications
Migraine and vascular headache through mechanisms not yet
understood
Decompression sickness in divers
Obstructive sleep apnoea
Platypnea-orthodeoxia
Transient global amnesia

PFOs are sometimes related to various other cardiac and/or vascular
disorders, e.g. septal aneurisms, Eustachian valves (this time not related to the
ear), atrial septal defects, Ebstein anomalies and Chiari networks. These
conditions need to be considered and excluded when the presence of a PFO
has been confirmed.

HOW COMMON ARE PFOs?
Autopsy studies in the US show a 27% prevalence of probe-patent foramen
ovale. Other sources estimate the prevalence to be between 20% and 34% in
the general population.
The prevalence and size of probe-patent PFOs are similar in males and
females. The prevalence of PFOs declines progressively with age – 34% up
to age 30, 25% for ages 30 to 80, and 20% for those older than 80 years.
However, if a PFO persists into adulthood, the size of the defect tends to
increase with age. This is possible because the valve of the fossa ovalis
stretches with age. It has also been found that the PFO diameter is larger in
women than in men.

blood circulation. The likelihood of DCI developing increases exponentially.
It is also clear that divers with a fossa ovalis that is open (patent) or that
opens up under the conditions listed above “easily” develop DCI. They will
develop DCI after a non-provocative, “safe” or “undeserved” dive profile.

HOW DO WE DETECT THE PRESENCE OF A PFO?
Various techniques have been developed to diagnose PFOs. Echocardiography
and carotid artery Doppler (CAD) are currently the preferred methods.
It is important to understand that, in terms of diving and DCI, right-to-left
shunting can occur at the cardiac (PFO) and pulmonary level. Investigations
in clinical medicine are mainly aimed at excluding cardiac shunting. In dive
medicine, we are interested in establishing if right-to-left shunting of gas
bubbles is taking place. In particular, it is essential to know if shunting
happens under the stress situations described earlier in divers with “normal”
findings in unstressed studies. It is important for the investigator to test the
seal between the septa to the extreme to be able to confidently exclude a
PFO in a diver. Bubble contrast with forced Valsalva technique should always
be performed.
Transthoracic echocardiography (TTE) is widely available and frequently
used in standard cardiological examinations these days. An ultrasound probe
is placed on the chest and moved around on a thin layer of conductive gel.
Heart structures are visualised when the computer reconstructs images from
the bounced-off sound waves. The ability of this test to accurately pick up a
PFO has been proven to be poor. In the work-up for a PFO, this test should
be considered to evaluate the gross anatomy and functionality of the heart.
Associated defects should be searched for and excluded. Sometimes very large
PFOs can be visualised with this technique.
Transcranial Doppler (TCD) is also sometimes used as a diagnostic tool.
The sensitivity and specificity of this test approximate that of the TTE. It is less
commonly used than the TTE in South Africa.
Transoesophageal echocardiography (TOE) is a much more sensitive

THE HEMODYNAMIC EFFECT OF A PFO AND THE RELEVANCE OF
IT IN DIVING
When a diver, breathing a compressed gas mixture, moves too rapidly
from a high pressure (deeper) depth to a low pressure (shallower) depth,
supersaturation of the tissues develops with resultant nucleation of gas
bubbles and collection in the venous blood circulation.
In most cases of venous bubble formation, the pulmonary capillary bed
acts as a filter to trap and “deactivate” these gas bubbles, protecting the
diver from developing DCI. Although the exact pathophysiology of the
development of DCI is still researched, it is widely accepted that the formation
of gas bubbles in the venous blood stream is the main contributing factor in
the disease.
Rapid ascents can result in the pulmonary filter being overwhelmed. Inert
gas bubbles start appearing in the arterial circulation and, if sufficient volumes
overload the circulation, it can lead to DCI in susceptible divers. If a right-toleft shunt is present (as in the case of a PFO at the cardiac level) it is clear that
the protective pulmonary filtration bed is bypassed, leaving the diver exposed
to large volumes of inert gas bubbles being dumped directly into the arterial
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A schematic view of an actively opening PFO.
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procedure that involves the patient swallowing an ultrasound probe.
The probe is positioned halfway down the oesophagus, behind the heart.
Visualisation of the anatomy and function of the heart is much better due
to the close proximity of the probe. This is the preferred test to confirm the
presence of a PFO and examine the extent of the defect and the magnitude of
the shunt. This information is important when closure of the defect is planned,
because the closure device has to be individually fitted to each lesion. A wide
range of devices are available requiring precise individualisation.
Intracardiac echocardiography (ICE) is another test that has become
important in closely defining the anatomy of the defect prior to closure
procedures. It renders more detailed information which is essential in choosing
the correct device for a specific lesion.
CAD with agitated saline bubble contrast (BC) is the preferred method for
investigation in divers with a suspected right-to-left shunt. It is a minimallyinvasive test requiring only the placement of an intravenous needle in one
arm. A Doppler probe is placed over the carotid artery to listen for the “rush” of
bubbles when they speed past the probe end into the cerebral circulation.

‘‘

PFO PREVALENCE IS
ESTIMATED TO BE BETWEEN
20% AND 34% IN THE
GENERAL POPULATION.

A negative test will not produce any Doppler sounds after the agitated saline
is injected into the vein of the arm.
It is important to notice that this last test is highly specific for shunting
from any source, even at a pulmonary level. If all other tests have excluded a
PFO, this test will confirm shunts from all other sources.

WHAT TO DO WHEN A PFO HAS BEEN FOUND
In medical cases (cryptogenic stroke) drug treatment in the form of
anticoagulants and antiplatelet agents (Dispirin® and Warfarin®) are
considered essential in preventing further strokes. Open heart surgery with
suturing of the patent defect has been done in the past, but has become rare.
Percutaneous transcatheter closure of atrial wall defects has increased
rapidly in the recent past, mostly negating open heart surgery. PFO closure
can be performed as a day-case in a standard laboratory under physiological
monitoring and fluoroscopic guidance. A recent article in the Journal of
American Cardiology (2005) stated that although PFO closure is easily
accomplished in patients with a cryptogenic stroke, its closure does not
consistently prevent ischaemic event recurrence and recurrence is more often
in older patients. In diving medicine, there is a paucity of scientifically-proven
information about the actual long-term success of these procedures. Although
studies are currently worldwide in progress under the umbrella of DAN, results
are slow to emanate due to the relatively low incidence of DCI.
Device closure of atrial septal defects is not without complications and
includes the following possibilities:
—— Atrial arrhythmias
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——
——

Device thrombus (blood clot forming on top of or over the device)
Device embolisation (device loosening itself from its placement and
washing down the blood stream)
—— Device erosion with leak reforming
—— Vascular access problems (difficulty in getting the catheter or device
inserted into the groin and gaining access to the heart)
Complication rates (all complications are included in these statistics) as high
as 12.9% have been found for some of the above and should definitively be
considered when treating a defect with a very low incidence risk for
causing DCI in divers. If the risk of severe complications is larger than the
risk for developing DCI, a person should probably not have the procedure and
change the way he/she dives or consider terminating the hobby in favour of
something safer.
In the case of professional (commercial) divers, the decision is obviously
much more complicated because their livelihood depends on their ability to
work underwater. The attentions of experienced cardiologists and dive
medical practitioners should be sought before settling on a final management
plan. Expertise in the placement of these devices is essential and effort
should be made to ensure that the procedure is performed by a doctor with
exceptional abilities.
With the above information in mind, the most complicated question
to answer in a diver with a proven PFO is if the defect should be closed or
not. The Southern African Underwater and Hyperbaric Medical Association
(SAUHMA) has recently developed a draft policy statement on PFOs and diving.
Current recommendations are listed below.
SAUHMA: current recommendations regarding diving and PFOs [1]
—— Diving is a safe sport enjoyed by many people, of which at least 25%
probably have PFOs. Given the incidence of DCI, the relationship
between PFO and DCI does not appear to be close. Best estimates at
present suggest that divers with PFOs have a 2.5 times greater risk for
developing DCI than divers without PFOs.
—— All divers should dive conservatively realising that dive tables are
mathematical predictions and cannot be expected to accurately
represent safe gas exchange parameters for each individual diver.
Many variables, possibly including PFOs, may affect a diver's
susceptibility to DCI.
—— Venous gas emboli are common during recreational dives and do not
appear to be inherently harmful. High numbers of bubbles are associated
with a higher incidence of DCI, but the relationship is not absolute.
—— The potential does exist for venous gas emboli to be transferred via
a PFO, atrial septal defect (ASD) or pulmonary shunt to the systemic
circulation and be passed on to the brain. These bubbles may cause an
occlusion of the circulation called paradoxical gas embolism (as it is not
the result of pulmonary barotrauma) or precipitate the formation
of bubbles leading to DCS (so-called Type III DCS).
—— Making deep (e.g. 12-15 m) and shallow (3-5 m) stops during the final
ascent to the surface, after air dives to a maximum of 40 m, significantly
reduces the number of venous gas emboli after a dive.
20 AlertDIVER

www.dansa.org

{Contents}

——

Transseptal shunting is most likely during or shortly after ascent when
the presence of bubbles in the heart coincides with the release of a
straining manoeuvre, e.g. lifting a heavy object, carrying dive gear,
coughing, urinating or defecating, inflating the BC orally and equalising
by modified Valsalva. Most bubbles appear within the first two hours
of surfacing and it is therefore wise to avoid straining manoeuvres and
exertion during this time.
—— TOE is the most specific examination for PFO, while CAD with BC
appears to be just as sensitive, although not as specific. The latter is
much less expensive, however, and evaluates transpulmonary bubble
transfer as well.
—— Given the 1:10 000 incidence of DCI, routine screening of PFO in
recreational, technical and commercial divers is neither justified
nor recommended.
—— Technical and commercial divers are exposed to very high inert
gas loads. They are therefore theoretically at a higher risk for such
bubble transfers. Although this is not recommended in the absence
of prior evidence of a paradoxical embolism, PFO/ASD screening is
not considered unethical in these divers as the risks and costs of the
examination are not disproportionate to their investments in equipment
and training. Although the finding of a PFO may justify the use of
conservative diving techniques, it is not medically, legally or statistically
justified to disqualify a recreational, technical or commercial diver from
diving upon discovery of a PFO, nor is the coincidental finding of a small
PFO considered an indication for closure.
—— PFO closure may be achieved by a number of occluding devices
introduced by means of transvascular cardiac catheterisaton. Devices
specifically designed for PFO closure are recommended and diving
may not be resumed for three to six months, according to the
recommendations of the manufacturer, nor during the period in which
antithrombotic medication is used. Cardiac catheterisation and occluding
device placement procedures carry an approximately 1% risk of serious
complications including cardiac dysrhythmias, haemorrhage, embolism,
thrombosis, and failure of the device.
The incidence of these complications is therefore higher than the probable
diving-related risks associated with a coincidental finding of a PFO. As such,
only divers with a verified DCI risk associated with a PFO who face loss of
diving medical fitness as a result of the risks related to the PFO should be
considered for PFO closure. AD
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A
Bent
Diver
is not necessarily a
bad diver
By Tammy Holter

THERE IS AN UNDERLYING BELIEF THAT A DIVER WHO
DEVELOPS DCI WAS SOMEHOW NEGLIGENT. TAMMY
HOLTER OF SCUBA DO ZANZIBAR DISPELS THIS MYTH
WITH A PERSONAL ACCOUNT OF “UNDESERVED” DCI.

NOBODY

likes sports injuries. But, decompression illness
(DCI) is a rather unique sports injury. When
DCI occurs after a dive, the psychological and social dynamics are very
different from those after spraining an ankle while jogging. There is much
more at stake.
Part of the problem with DCI in particular is that there is an underlying
belief that a diver who develops DCI was somehow negligent in following
the dive plan, incompetent in managing his/her decompression schedule and
ascent rate, or is simply lying to cover a mistake. The question is: why do we
think this way? Why do dive centres, dive leaders and the divers themselves
tend to assume that an injured diver must be a bad diver. Given the stigma,
it is not surprising that divers who discover they are developing suspicious
symptoms find themselves torn between two options – speak and face
potential scorn and criticism or stay silent and face the potential consequences
to your health. Mind you, there is no guarantee that the consequences won’t
demand treatment in the end anyway. And then there is the additional
disgrace of not speaking up sooner – not a great place to be. No wonder divers
deny symptoms or, if they do admit them, they go to great lengths to try to
prove their innocence, even to the point of blatant dishonesty.
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‘‘

DIVE CENTRES, DIVE
LEADERS AND THE DIVERS
THEMSELVES TEND TO
ASSUME THAT AN INJURED
DIVER MUST BE A BAD DIVER.

On the flip side, there is often pressure from the diving operation, charter or
resort to suppress symptoms. They have a reputation to protect and, let’s be
frank, diving injuries are bad for business. Amongst competing dive operations,
the misfortune of having an injured diver often becomes a gossip frenzy. Not
infrequently, it is offered as a valid basis for comparing the safety and quality
of respective dive operations. Then, in addition to the bad PR, a diver with
DCI disrupts further diving and recreational activities. At the very least the
“holiday feeling” is lost. Often, entire vacations are ruined, other guests are
inconvenienced and revenues are lost. So there is a great temptation from
the side of the dive operator to down-play or deny the symptoms as well.

SAFETY

Image by Michael Hindley.

But, is it appropriate for a dive centre manager to tell a diver with symptoms
that the symptoms cannot be related to diving because their dive centre has
never had an injured diver? What would prompt a highly-trained instructor to
say, “That diver cannot have been bent because I checked the dive master’s
computer” when the diver was sent up alone and was not wearing a dive
computer themselves? In the end, which is worse or more damaging to a diving
company’s reputation: an unnecessary phone call or trip to see the diving
doctor, or a bent diver’s treatment being delayed or, worse, being
left untreated?
Well, let me start by providing some background on where I am coming
from. I started diving in 1996 and have been a scuba instructor since 2004.
My husband and I own a dive resort off the coast of Africa. Like many dive
masters and instructors, I too was inexperienced in recognising the signs
and symptoms of DCI. Until then, I had completed around 4 000 dives over
15 years without incident. So I was also falling into the mindset of “DCI
doesn’t happen to us”. Perhaps this is where the denial mindset of the dive
professional begins.
In March 2010, during an unexpected three-month power failure in
our area, I encountered my first diver with DCI. I was guiding a group of

experienced divers on a double dive excursion. Our profile was planned on
the PADI recreational dive planner and was quite conservative: 18 m for 45
minutes, followed by a surface interval of one and a half hours and then a
second dive to 16 m for 45 minutes with the entire group swimming at 5 m on
top of the reef for the last 15 minutes of the second dive. All the safety stops
were completed and all the ascents were slow and relaxed. We arrived back
at the dive base around 45 minutes after surfacing and, as one diver removed
her shorty wetsuit, she felt an itchy rash developing. She went for a swim in
the sea and when she came back she showed me a small patch of a rash on
her leg. In her explanation, she said she had opened the seal on the wetsuit
of her leg early in the second dive and she thought something had stung her.
Soon afterwards, her dive buddy took us to her room and showed us that the
rash had spread to her torso and it appeared to be expanding rapidly, but it
was only in places that had been covered by her wetsuit. A bit later she was
feeling migraine-type symptoms and explained to us that she occasionally
suffered migraines and it was probably the stress she was feeling that was
bringing it on. We were fortunate to have a medical doctor with us on the
boat that day and, of course, we called DAN-SA immediately, but the case
was very confusing. It seemed that the symptoms had started at depth and
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the association with the coverage area of her wetsuit strongly suggested an
allergic reaction of some sort. What added to the suspense was that the local
hyperbaric chamber was not functional with the extended power failure and
there was no diving doctor on the island at the time. It was too late in the day
to fly the diver out and I was left with the huge sense of responsibility for my
diver and very aware of my sense of helplessness! Unable to sleep, I spent the
early hours of the morning searching the internet for DCI rashes, neoprene
allergy rashes and every other combination I could think of. Finally, there it
was – a rash which looked very similar to what we had seen. It was known as
a “skin bend”. Although not a serious form of DCI in and of itself, “skin bends”
are often associated with more serious forms of DCI – especially inner ear,
lung and brain DCI. So it demanded due attention. I printed a few articles,
highlighted the relevant sections and shared the information with the diver
the next morning. We photographed the rash, documented the case, and
shared it with DAN and a local diving doctor. To our relief, the diver was doing
better the next morning, although feeling exhausted from the experience.
This incident really opened my eyes to the fact that DCI could be undeserved.
Thankfully it was only a minor case.
“Undeserved” is a term that has been popularised to describe dives where
DCI occurred even though the diver followed an appropriate dive schedule.
By implication this means that neither the dive guide nor the dive centre did
anything wrong. But still it happened. Perhaps the term “underserved” is a
key to the underlying stigma that faces all divers who develop DCI. No one
“deserves” to get DCI, even if they made mistakes. It seems to imply that
there is somehow a clear threshold between innocence and punishment. Dive
tables, at best, are an exercise in mathematics. You take your chances on
any table. Who is to say where the lines of physiological justice are drawn?
“Unpredictable” is the word used in diving medical circles these days. It tries
to remove the air of retribution from the terms they use, but the uncertainties
are no different.

‘‘

STUDIES HAVE SHOWN THAT
CERTAIN INDIVIDUALS SIMPLY
PRODUCE MORE BUBBLES
WHEN EXPOSED TO THE SAME
DECOMPRESSION STRESS.

Clearly there are situations where divers and operators have been looking
for trouble. But these are not the cases that catch us unaware. What I want
to share with the diving community is that I have treated some fantastic,
conservative divers in the chamber – divers who did nothing wrong. Our
attitude needs to change for their sake.
Why are some divers more vulnerable than others? Well, there are many
reasons other than lying about the dive profile you did. Studies have shown
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‘‘

DON’T IGNORE SYMPTOMS
AND DON’T JUDGE DIVERS FOR
HAVING DCI.

that certain individuals simply produce more bubbles when exposed to the
same decompression stress. Others may have a shunt in the lung or a patent
foramen ovale (PFO) – a hole between the upper chambers of the heart that
can allow bubbles to slip over from the venous side to the arterial circulation
and become symptomatic. The risk to these does not justify screening, because
the incidence of DCI is so low, but it offers some very respectable alternative
explanations for why there are exceptions; individuals who develop problems
while diving well within the conventional safe decompression limits for
recreational diving.
After my wake-up call, I started reading more and educating myself
to be able to recognise the wide range of DCI symptoms. Fortunately, the
hyperbaric chamber is online again with a full-time diving doctor. In November
2010, I enrolled in a DAN-SA course where I was trained as a hyperbaric
chamber attendant and operator. Over the past couple of years, I have learnt a
tremendous amount. It has taken me to a new level as a diving professional.
I still believe diving is one of the safest adventure sports, but things can
go wrong and if they do, they can be life-threatening. I would like to encourage
all instructors, dive masters and interested divers to get involved with
their closest hyperbaric chamber to learn more about diving medicine. DAN
offers a wide variety of courses where you can learn to perform neurological
assessments on divers, improve your knowledge of diving medicine or become
a dive emergency specialist.
What I hope readers will take away from this article is: don’t ignore
symptoms and don’t judge divers for having DCI. Regardless of a safe,
conservative dive profile, treat any symptoms after a dive as if they are related
to the dive – until proven otherwise by a diving doctor.
We also need a change in the culture of our diving businesses. The best
dive centre is not the one that has never had injured divers. Rather, it is
the one that follows safe dive practices, knows how to recognise signs and
symptoms of DCI, and is willing to be the first one to call DAN if there is a
suspicion that a diver has been injured.
Our dive centre fully supports the local chamber and diving doctor.
Seven members of our crew are trained as hyperbaric chamber operators
and attendants. We are DAN-SA Chamber Support Partners. We follow
conservative, safe diving practices. So, in the unlikely event that any of our
divers develop signs or symptoms after a dive, we have done our best to
protect them and are now ready to treat them and look after them.
Many thanks to DAN-SA for training me to be a hyperbaric chamber
operator and attendant. You have made a difference not only to my life, but
also to the lives of all the injured divers we have been able to assist! Keep up
the good work! AD

TRAINING

DAN Training & Education
Courses offered

DAN Training goes digital!
Some courses are now available digitally.

Contact a DAN instructor in your region to take any of these courses.
A full list of instructors is available from DAN-SA on 0860 242 242
or from the website.

Entry-level courses
OXYGEN FIRST AID FOR SCUBA DIVING INJURIES

As a recreational diver, you can receive training to provide
vital first aid that can make a difference to a scuba diver with
decompression illness. The DAN Oxygen Provider Course provides
entry-level training in the recognition and management of
possible diving-related injuries using emergency oxygen first aid.

FIRST AID FOR HAZARDOUS MARINE LIFE INJURIES

Serious hazardous marine life injuries are rare. Most divers
experience minor discomfort from unintentional encounters
with fire coral, jellyfish and other marine creatures. This course
teaches divers to minimise these injuries and reduce diver
discomfort and pain.

AUTOMATED EXTERNAL DEFIBRILLATORS FOR SCUBA DIVING

More than 10% of all dive fatalities are actually caused by
cardiovascular disease, according to DAN dive accident and fatality
statistics. This course teaches divers and other interested parties
to provide care for sudden cardiac arrest including the use of an
automated external defibrillator (AED).

Intermediate courses
BASIC LIFE SUPPORT COURSE

The DAN Basic Life Support (BLS) Course will not only train divers
and non-divers to resuscitate an injured person with a circulatory
arrest, but can also prevent a person from getting in that
condition. External bleeding, choking and shock can lead to severe
circulatory and respiratory problems. The DAN BLS Course will
prepare you to react in the correct way when accidents happen.

FIRST AID COURSE

The DAN First Aid Course represents training designed to educate
people with a CPR/BLS certification in providing first aid to adult
victims with non-immediately life-threatening injuries. Although the
course was designed to be taught together with the DAN BLS Course,
it can also be offered as an extra module to those who already
have a DAN BLS or other BLS certification that respects European
Resuscitation Council (ERC) guidelines. In a real accident situation,
first aid skills are the next step after providing effective BLS.

ON-SITE NEUROLOGICAL ASSESSMENT FOR DIVERS

(Prerequisite: Oxygen First Aid for Scuba Diving Injuries)
Learn how to conduct a neurological assessment on a potentially
injured diver in this course. The information gained in this
assessment can help convince a diver of the need for oxygen first
aid and help a dive physician determine the proper treatment.

ADVANCED OXYGEN FIRST AID FOR SCUBA DIVING INJURIES

(Prerequisite: Oxygen First Aid for Scuba Diving Injuries)
This advanced-level programme is designed to train existing DAN
oxygen providers to use the MTV-100 or a bag valve mask while
providing care for a non-breathing injured diver.

Advanced courses
DIVE MEDICINE FOR DIVERS

(Prerequisite: DEMP and NEURO)
When you want to know more than just basic first aid techniques,
Dive Medicine for Divers is your next step. Ultimately, more
knowledge and a better understanding of how our bodies react
to the pressures and stresses of diving lead to safer dives as we
understand our limitations and the limitations of the situation.

Combination courses
DIVING EMERGENCY MANAGEMENT PROVIDER PROGRAMME

Learn the knowledge and skills from several courses in one single
approach to dive emergency management.

Leadership programmes
INSTRUCTOR QUALIFICATION COURSE

To become a DAN instructor, you must complete the DAN Instructor
Qualification Course (IQC). Instructor candidates will complete a core module
that offers more information about DAN and explains how to teach DAN
programmes. Candidates will then complete the course module for each DAN
training programme they are interested in teaching.

INSTRUCTOR TRAINER WORKSHOP
This programme teaches scuba diving instructor trainers to teach the DAN
Instructor Qualification Course and train DAN instructors. Only DAN staff
members and examiners can offer this programme.
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Historic Overview

of Recreational Scuba Diving
By Dr Frans Cronjé

Part 1: The invention of
scuba equipment
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IN THIS FIRST PART OF THREE ON THE
HISTORY OF SCUBA DIVING, DR FRANS
CRONJÉ GIVES AN OVERVIEW OF THE
INVENTION OF SCUBA DIVING EQUIPMENT.

THE

beauty and mystery of the sea has always fascinated man. Fired
by a desire to embrace its charm and challenge its fury, we have
engaged in various pursuits from sailing its surface to delving its depths. The
latter holds particular intrigue. It is a remarkable tale of the triumph of human
ingenuity over environmental adversity – a battle against all odds.
The history of diving features three collections of people: those who
captured the imagination of mankind and kindled our desire to enter the sea;
those who invented the equipment and diving techniques to overcome the
many physiological and physical barriers; and those who bravely, and often
foolishly, applied these ideas and methods to pave the way to what is now
called recreational scuba diving.
While the yearning for untethered, independent underwater swimming
is probably as old as man’s desire to fly, the descriptive acronym “scuba”
(indicating “self-contained underwater breathing apparatus”) has relatively
recent origins. It is believed to have started as military jargon coined by the
US Navy Underwater Demolition Teams (UDT). Today, scuba distinguishes
self-contained devices from surface-fed “habitat”, “hard hat” or diving in oneatmosphere submersible vessels and containers.

‘‘

The next historic reference is to a Greek sponge diver, Glaucus, who apart from
his successful sponge diving exploits, had the dubious honour of drowning [1].
Rather than admitting this rather humiliating truth, his peers elevated him to
the status of a god.
Ancient Persian friezes dated around 865 BC depict men swimming with
a type of breathing bag – either for flotation or perhaps as the first primitive
breathing apparatus.
By 600 BC, sponge diving had become a very important industry in early
Greece; this is reflected in much of the ceramic art of that time. Two of these
early Greek divers were a father and daughter diving team – Scyllias and
Cyana – enslaved by the Persian King Xerxes to assist with the recovery of
goods from sunken ships. Unfortunately for the king, he refused to grant them
their freedom after many years of loyal service, so they retaliated by cutting
the anchor-lines of his ships during a storm, causing a great naval catastrophe
which allowed them to escape. Cyana is the first recorded female diver.
Since then, women have featured ever increasingly in the history of diving –
particularly breath-hold diving (e.g. the Ama in Japan).
By the 1500s, Leonardo da Vinci started drafting designs for various
diving devices, including the first known scuba equipment. Da Vinci’s
inventions, contained in his Codex Atlanticus, combined air supply and
buoyancy control in a single system and foreshadowed later diving suits. There
is no evidence that he actually built these devices or that anyone used them. In

DA VINCI’S INVENTIONS
COMBINED AIR SUPPLY
AND BUOYANCY CONTROL
IN A SINGLE SYSTEM AND
FORESHADOWED LATER
DIVING SUITS.

(Note: Any historic record is by definition both biased and incomplete; this
is no exception. A need for brevity or ignorance will inevitably have resulted
in omissions. For this, the author requests the humour and forbearance of
his readers.)

THE EARLY DAYS (3 000 BC – 1 500 AD)
The origins of diving are lost in antiquity. The first traceable record is found
in the Persian Epic of Gilgamesh, dating back to 3 000 BC. This epic gives a
description on how the hero retrieves oysters to restore “lost youth to a man”.

Model of a diving suit based on drawings by Leonardo da Vinci.
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fact, he largely abandoned the pursuit of scuba in favour of refining the diving
bell which offered both protection and endurance in an era preceding the
availability of compressed air.

THE LURE OF SUNKEN TREASURE (1622 — 1733)
In 1622, a Spanish treasure fleet on its way home was scattered and largely
destroyed by a hurricane near the Florida Keys. The Spaniards salvaged a small
part of the treasure using a custom-built diving bell, but most of it was never
recovered. Storms continued harassing treasure transport between 1715 and
1733 with hundreds of people drowning. The economic losses intensified
Spain’s national deficit, accelerating its decline as a world power. The lure
of sunken treasure was the side-effect of this misfortune, however, and it
remained a powerful stimulus for man to enter the sea over the following 350
years. Unfortunately, sunken treasure has rendered more people poor than it
has rich.

‘‘

ANCIENT PERSIAN FRIEZES
DATED AROUND 865 BC
DEPICT MEN SWIMMING WITH
A TYPE OF BREATHING BAG.

THE AGE OF PROGRESS (1662 — 1900) [2, 3]
The change in emphasis from diving bells to dive suits came when a German
physicist, engineer and natural philosopher, Otto von Guericke, invented the
first air pump in 1662 to study the phenomenon of vacuums and the role of air
in combustion and respiration. His invention also – for the first time – allowed
air or gas to be pumped to pressures greater than 1 atmosphere either to
supply a diver underwater or for storage as compressed gas. However, in the
absence of materials able to contain compressed gas, efforts continued to
provide a continuous air supply to the diver at depth.
Nevertheless, in 1680 an Italian physician, Giovanni Borelli, imagined
a self-contained closed circuit “rebreather”. His drawings show a giant bag
using chemical components to regenerate exhaled air. This, he suggested,
would allow the air to be breathed again by a submerged diver. Borelli also
drew rather bizarre, claw-like feet on his diver which some have suggested
may have been the first renditions of swim fins and the metamorphosis to
becoming “frogmen”.
In 1808, Friedrich von Drieberg developed a device he called the “Triton”.
The system used an air reservoir worn by the diver, but because it could not
contain sufficient pressure to provide any meaningful duration, it had to
be supplied by surface hoses. The diver could obtain air from the backpack
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reservoir through a valve operated by nodding his head forward.
Then, in 1819, two brothers – Charles and John Deane who were
employed as merchant seaman – designed a smoke helmet to fight fires in
the hulls of ships [4]. Although the original concept failed, their invention
became the blue print for the most successful diving system in history – the
so-called “hard hat” or “standard dress”. Without the capital or manufacturing
skills, they approached their employer who eventually contracted a German
coppersmith and inventor in London by the name of Augustus Siebe. After
producing the first smoke helmet, Siebe’s interests turned to diving [5].
By 1836 he had introduced the concept of “closed dress”, i.e. sealing the
helmet to the suit to prevent flooding when leaning forward. The system
was so successful that it was used to salvage the Royal George in 1839 from
the harbour at Spithead, England. This won Siebe the endorsement of Her
Majesty’s Royal Navy and he established his firm called Siebe and later Siebe,
Gorman & Co. as the leading manufacturer of diving equipment in the world.
Many parallel efforts were underway as materials and artisan skills
started to better support man’s dream to enter the sea. In 1825 an
Englishman, William James, developed what several historians consider to be
the first true scuba equipment. It employed tanks of compressed air and a full
diving dress with a helmet. Limits on useful depth and duration kept it from
widespread acceptance by commercial divers who eventually favoured Siebe’s
standard dress.
Then in 1864, two Frenchmen, Benoit Rouquayrol and Auguste
Denayrouze, developed the first demand valve [6]. The diver carried a tank
on the back, fed from the surface, from which the diver could obtain air
through an ambient-pressure-compensating, membrane-controlled “demand”
valve. The diver was able to breathe with minimal effort and their system
of a surface pump, pressurised air cylinder and demand regulators went
into commercial production in 1867. This was the first recorded respiratorycontrolled demand valve in history and is similar to the one used in
modern scuba.
Jules Verne added intrigue and vision to the quest for depth in 20 000
Leagues Under the Sea in 1869, by having Captain Nemo and his crew use

Exploring the Lusitania wreck in 1935 using a 1 atmosphere diving suit.
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the Rouquayrol/Denayrouze system with the next envisaged development –
independence from the surface.
The building of the Brooklyn Bridge in New York introduced “Caisson’s
Disease” or “the bends” when the workers or “sandhogs”, spending hours under
pressure dredging river beds in pressurised containers, would emerge with
bizarre neurological and musculoskeletal symptoms [7]. These clinical labels
for the affliction of human effervescence were eventually transferred to diving
as greater sophistication in diving systems supported combinations of depth
and duration able to produce symptoms. This was to remain one of the primary
occupational hazards to Caisson workers and divers for another 25 years.
Following the discovery of oxygen, Henry Fleuss, an English merchant
seaman, revived the idea of the closed-circuit rebreather in 1876. His
self-contained system was useful for working in smoke and noxious air
environments and even underwater for short periods of time. Fleuss ultimately
went to work as an engineer for the Siebe, Gorman & Co. which put his design
into commercial production.
Paul Bert, a French physiologist, was able to tie many loose ends in the
evolving fields of diving and aviation medicine. In his monumental work La
Pression Barométriqu, using simple but elegant experiments, he recognised
nitrogen as the cause of “Caisson’s disease”, concluded that it was the same
affliction as decompression sickness in divers and predicted its occurrence at
altitude [8]. He even recommended breathing oxygen as a remedy. However,
his experiences with oxygen toxicity convulsions under pressure – credited
to him as the “Paul Bert” effect – appear to have prohibited him from
recommending the combination of oxygen and pressure in the treatment
of decompression sickness.
In 1892, Louis Boutan perfected the first underwater camera system to
show an excited world the first pictures from beneath the waves.
In the next issue we look at the history of modern diving from 1900 to 1960.

AD
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First Aid Kits
By Laurel Reyneke

A WELL-STOCKED FIRST AID KIT, KEPT IN EASY REACH, IS
A NECESSITY FOR EVERY DIVER. LEARN ALL YOU NEED TO
KNOW ABOUT A KIT AND WHAT TO PUT IN IT.

AN

important part of any adventure is to ensure that in the event of
any mishap, from a minor scratch to a serious cut, you are prepared.
Having a first aid kit that is easily accessible and contains from the very basics
to whatever you as the individual feel you require is part of being prepared.
A first aid kit should contain the following items:
—— Waterproof plasters
—— Antiseptic to clean wounds
—— Antiseptic cream to apply if required
—— Gauze swabs to clean wounds
—— Scissors
—— Tweezers
—— Safety pins and/or bandage grips
—— Micropore tape
—— Cream for stings and bites
—— Calamine lotion for excessive itchiness if you have had the misfortune of
touching or standing in plants that sting
—— If you are travelling to a high-risk malaria area, the appropriate
prophylaxes against malaria for that specific area
—— Crepe bandages or self-adhesive bandages, preferably with a different
width and length
—— Cotton wool
—— Hot and cold packs
—— Voltaren cream for muscular strain
—— Betadine cream
—— Headache tablets
—— Antiemetics
—— Antihistamines
—— Rehydrate
—— Glucose gel
—— Burnshield
—— Sun block, especially for children but also for adults (an SPF of more
than 40 would be preferable for younger children)

POINTS TO PONDER ON
It is important to remember that, in the event of an emergency or injury, you
must ensure that prior to offering anyone medication that they are able to take
the medication safely, i.e. they are not allergic to it. A good rule to adhere to is
if they don’t know, don’t give it to them. Also, if they are not fully conscious, it
is never recommended to give a person medication.

30 AlertDIVER

www.dansa.org

{Contents}

Should you as the traveller be taking prescription medications and you’re
not going to be near a pharmacy or hospital, it is advisable to take extra
medication with you to prevent you running out and so that if anything
happens to your medication, you will at least have more with you. Also, don’t
keep all your prescription medication stored together. To prevent you losing
it all, keep one set with you and another set somewhere else. Furthermore,
it would be advisable to have a copy of your prescription and your treating
doctor’s details available in the event that you are not able to provide the
details yourself.
If you are allergic to various food products or bee stings, it is
recommended that you have enough of your prescription medication with
you, that you keep it in an accessible place and that those travelling with
you know how to use it (i.e. an EpiPen). The same would apply for a person
who is diabetic or epileptic; ensure that whomever you are travelling with is
aware of your medical status and knows what needs to be done in the event
of an incident, especially if you are going on a holiday in a remote area where
medical facilities are far and few. Having a bracelet indicating any allergies,
medical conditions, your organ donor status and your identification details are
always a plus in an emergency situation.
Keep your DAN member card, medical aid and travel insurance in a safe
place (a sealed plastic bag seems to be a very popular way to transport these
documents) for if the unthinkable happens and you or a family member needs
to be transported to a medical facility by air ambulance, helicopter or road
ambulance. This will ensure that whichever emergency service is contacted
will have the relevant information at hand. This will also ensure that as little
time as possible is lost in the dispatching of an appropriate form of transfer
to the correct facility for medical attention. If your medical aid provides
international cover or insurance, ensure you declare your trip to them prior to
leaving the country. This could ensure that you are adequately covered, should
the need arise.
These are just a few points to ponder on. No one wants to go on holiday
with a sense of doom and gloom, but preparedness is key and can be timeas well as life-saving. If something goes wrong in a foreign country, it is
important to know what the emergency numbers are and take a few minutes
to look up what medical facilities are available (even if you will only be
travelling out of your province).
Once all these items are sorted out, it’s time to set off on your adventure.
Have some well-deserved relaxation and have a great holiday. AD

ADVERTORIAL

Buddy up with the
right insurance!
ALPHA DIVE INSURANCE PROVIDES
SUPERIOR INSURANCE SOLUTIONS FOR
THE DIVING COMMUNITY, WHETHER AN
INDIVIDUAL DIVER OR DIVE BUSINESS.

SCUBA

divers share several common interests: the love for
water (any water – we aren’t too fussy as long as it’s
deep enough to submerge in) the love for the ocean and of course the joy we
get out of belonging to the scuba diving community.
This community has strong bonds that go way beyond borders and is
somehow engrained in us the minute we attend (some may use the term
endure) our first Neptune’s induction. In fact, stories are often heard about
fellow divers stopping to assist “strangers” with their broken-down vehicle,
simply because they had a DAN sticker on their vehicle. It’s simple; we dive and
therefore we belong.
It was with this community in mind that our Group Scheme was launched.
Specifically designed for the scuba enthusiasts, whether you are a recreational
diver, instructor, club or dive business, we believe our Group Scheme simply
provides superior insurance solutions to the diving community. Individual or
business, we look after your insurance needs in a holistic manner.
What we today call “marine insurance” was developed some 3 000
years ago by the Phoenicians, who were great seafaring traders, around the
Mediterranean Sea in particular. Risk was defined as the inability to accurately
predict the effects of future events which might result in losses.
We understand that not all divers or dive-related items are necessarily
exposed to the same risks. Some recreational divers are exposed to the added
marine risk perils of “in use” approximately four to five times a year with the
gear in storage exposed to the usual perils of fire and theft at home.
Furthermore, some divers or dive-related items might be exposed to
greater risk than others; in particular, instructors who travel greater distances
to the coast with their school gear in transit. To put it another way, in their
particular cases, the chances of risk becoming a “reality” are far greater.
Simplified –insurance needs to spread the risk over as many insurable
items as it is possible to avoid unnecessary duplication of cover for the same
risk and cross subsidise the premium for the marine risk element traditionally
not covered by domestic insurance. In that way, the premium paid by any one
“insured party” is relatively small compared to the financial loss which that

“party” might suffer in the event of the risk becoming “reality”, that is, loss
actually occurring.
We understand and recognise that everyone’s situation and hence
insurance needs are different. We apply our risk management principles
vigorously so each of our fellow divers are treated as individuals, ensuring that
the best advice and guidance is offered up front in order to make sure that you
are correctly insured should anything happen.

ALPHA DIVE GROUP SCHEME TARGET MARKET
Recreational Divers
For divers who dive selectively a few times a year, but still don’t want to take
the risk of not having their gear insured. Alpha Dive will include your gear in
your home owners and/or vehicle insurance policy for little or no increase to
your existing premium.

Instructors/Schools/Clubs
We understand that your equipment is in transit and used far more often than
the recreational diver to generate a living. Adequate cover can be provided
even if you run the business from home in a simple manner that will ensure all
your needs (home, car and gear) are taken care of.

Dive Shops/Concessions
Our comprehensive commercial policies will ensure that all the elements of
your business are covered. From boats and stock to buildings and gear, we’ve
got you covered.
The logic is simple; we’re not in the business to provide you with an off-theshelf coupon product. Alpha Dive Insurance is not a stand-alone scuba gear
product. Our Group Scheme provides superior insurance solutions in a holistic
manner to the diving community.
Whatever your needs, Alpha Dive’s Group Scheme has your back! AD
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Medical queries and
NOTE: Many of the original questions and answers have been altered
slightly to ensure confidentiality.

By the DAN medical staff
Various procedures are used to repair retinal detachments. One of these,
pneumatic retinopexy, involves the injection of gas into the eye as a type
of compression therapy. Individuals who have had a gas bubble placed in
their eye should get confirmation from their ophthalmologist that the gas
bubble is gone before diving, flying or ascending into mountain regions. An
intraocular gas bubble can cause severe eye pain and permanent loss of vision
if the individual is exposed to significant changes in ambient pressure. Some
other surgical procedures involve the removal of the vitreous fluid (gel) and
replacement with silicon oil, which remains in the eye until it is removed at a
later date.
Generally speaking, diving is not advisable following these procedures
because they usually represent very complicated retinal detachments and a
second surgery may be necessary. Such cases require close communication
with your ophthalmologist.
Regardless of the type of procedure, adequate healing time is needed
prior to returning to diving. Ophthalmologists recommend waiting at least two
months after retinal detachment surgery before diving, even if all gas is gone
before then. Once the gas bubbles are gone and healing is complete, there is
no reason that diving would constitute a risk to the retina or visual acuity.
Lana Sorrell, EMT, DMT; Nick Bird, M.D., MMM (with special thanks to Frank
Butler, M.D.) and Frans Cronjé, MBChB., MSc

Q | Last week I did some shore diving. One of the divers in my group was
very diligent about always wading into the water using a technique he
called the “stingray shuffle”. Will this technique actually decrease the
likelihood of a stingray injury?
Q | Six weeks ago I had surgery for a detached retina. Will I still be able to
dive?

A | The retina is the part of the eye responsible for converting light energy
to electrical signals transmitted to the brain. It is made up of several layers
of highly-organised light-sensitive cells that line the interior surface at
the back of the eye. Retinal detachment (i.e. separation from its structural
foundation) compromises its function and causes impaired vision or blindness.
Detachments are typically painless and many are associated with warning
signs such as flashes or visual spots. The most common type of retinal
detachment occurs when the vitreous body (i.e. the gel in the ball of the eye)
pulls on the retina and creates a break that allows fluid to seep in between the
retina and the underlying structures.
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A | Carefully and slowly shuffling your feet while entering and exiting the
ocean during shore diving is a valid way for reducing the risk of being stung
by a stingray and even certain other venomous fish like scorpionfish and
stonefish. The action provides advance warning of your approach and prompts
an avoidance response from the fish rather than a defensive (i.e. a reflexive
stinging) response. Stingrays are not aggressive animals, but their barbed
tails are effective defense mechanisms capable of causing serious lacerations
or punctures of the foot or lower leg. These wounds are complicated by the
venom in the glands adjacent to the spines and the gaping, slashing wounds
caused by the jagged teeth of the barbs. Stingray injuries usually occur when
the animal is accidentally stepped on or startled. Their flattened bodies make
them difficult to see which is why it is better to ensure that they see you

MEDLINE

answers
coming well in advance. Even stepping over a stingray may be perceived as a
potential threat and prompt defensive action. Shuffling makes stepping on or
startling a ray less likely and it increases the chances that rays will swim away
to avoid contact.
Niles Clarke, EMT, DMT; Nick Bird, M.D., MMM and Frans Cronjé, MBChB., MSc

Q | I just had lung surgery. When can I safely go back to diving?

A | By way of introduction: There are various reasons for people to undergo
thoracic surgery. These may include surgery to the heart (such as bypass
surgery) as well as procedures related to abnormalities in the lungs.
All thoracic surgeries are considered to be major surgeries and it is
unwise to return to diving without being evaluated by a doctor trained in
diving medicine.
Lung surgery is done to gain access to lung tissue for the purpose

of sampling (biopsy), repairing or removing abnormal or damaged lung
tissue. As such, there are many potential lung conditions that may justify
surgery. The surgical objective affects the approach or technique, but it
usually falls into two major categories: either an open procedure or videoassisted thoracoscopic surgery (VATS). In an open procedure, the lung is
reached through an incision known as a thoracotomy, which allows for direct
visualisation of the lung. In VATS, the lung is observed and manipulated
under camera surveillance by means of a series of small incisions, just like
the laparoscopic procedures performed in the abdomen. Both VATS and
thoracotomy allow a surgeon to visually inspect, remove and/or repair tissue.
Lung surgery may be conducted because of trauma, a severe infection of the
lungs (tuberculosis, bronchiectasis, etc.), an infection of the membranes that
line the lungs (empyema), severe emphysema and many other reasons. Certain
operable lung cancers, for example, may involve surgical removal of the lung
tissue compartment containing the tumor.
There are two principal concerns related to lung surgery:
—— The underlying condition or the outcome of the surgery may cause a
reduction in general and diving fitness or may put the person at risk
of sudden incapacitation and even loss of consciousness. It must be
confirmed that the lung has healed completely; a persistent bronchopleural fistula (communication between the lung and the space
surrounding it) could be life-threatening during a dive, particularly
during ascent. After surgery, a person’s lung function (ability to move
air in and out of the lungs) changes and this must be evaluated prior to
diving. A diver’s exercise capacity must also be assessed to see if physical
performance can be maintained during dives.
—— The surgery may disrupt the lung tissue to such an extent that it will
be more prone to tearing during ambient pressure changes leading to
various degrees of lung collapse, gas escape or a gas embolism. One
postsurgical problem that can increase this risk is the development
of adhesions or scar tissue between the surface of the lung and the
chest wall. These may cause areas of the lung to be tethered and more
susceptible to injury or tearing during the changes in pressure and
volume that occur while diving.
Other potential problems to consider include the risk of disease recurrence,
any effects of radiation or chemotherapy, the type of diving to be done
(recreational, technical or professional, for example) and whether the diver can
function with only the operated lung if a dive accident were to cause a severe
injury to the normal lung. As indicated previously, all these concerns should
be discussed with a pulmonologist and, ideally, a doctor with training in dive
medicine.
Jose Evangelista, M.D. and Frans Cronjé, MBChB., MSc
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Diving during
pregnancy
By Dr Mike Marshall

Dr Mike Marshall discusses the
four key questions regarding
the safety of scuba diving while
pregnant for both the mother and
the foetus.
Image by Bas Silderhuis.

SCUBA

diving is a commonly practised recreational activity
by, amongst others, women of childbearing age.
Participation in this activity by these women raises a number of important
questions, including:
—— Is it safe for pregnant women to scuba dive?
—— Is it safe for a pregnant woman with decompression sickness to undergo
hyperbaric oxygen therapy?
—— What should a woman do if she has been scuba diving without knowing
that she is pregnant?
—— Is pregnancy associated with an increase in dive-related injuries?
As is well-known by divers, nitrogen is taken up by the tissues of the scuba
diver according to a complex interaction between the depth of the dive, the
duration of the dive, the fat content of the diver’s body, the blood flow in
the diver’s body tissues and various other factors. This nitrogen, an inert or
metabolically inactive gas, is dissolved in the diver’s body tissues while at
depth. Dive tables determine the (theoretically) accepted limits for dive depth
and duration in terms of the amount of nitrogen that can be safely dissolved
in the tissues. With ascent at the end of a dive, a scuba diver must ascend
slowly enough so that the dissolved nitrogen can be “washed out” of the
tissues, transported by the veins to the lungs and, after gas exchange in the
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alveolus, “blown off” harmlessly via the airways. If a diver doesn’t adhere to
these tables then, with ascent, the decrease in ambient pressure allows the
inert gas to come out of solution and form bubbles in the tissues. Even when
the dive tables are adhered to, there is a risk that some nitrogen can come
out of solution and form bubbles. These bubbles occur almost entirely in the
low pressure venous circulation. These bubbles (or venous gas emboli) are
usually transported to the lungs, where they are asymptomatically filtered and
subsequently “blown off” via the airways.
Significant problems occur when nitrogen bubbles appear on the arterial
side of the circulation, which happens in a few circumstances. If there is a
shunt in the heart (i.e. a pathway that allows bubbles to cross from the right to
the left side of the heart), then these bubbles can act as emboli and obstruct
distal arteries. A patent foramen ovale or an atrial septal defect can allow
venous bubbles to become arterial. Also, arterial bubbles can occur following
barotrauma of the alveoli (with entraining of gas from the ruptured alveolus
into the pulmonary blood vessels) or if there are sufficient venous bubbles
to overcome the lung filtration mechanisms. The consequence of arterial gas
emboli is to deprive the tissues distal to the obstruction of blood flow and
oxygen. The resulting decompression illness presents with a wide range of
clinical effects, from mild joint pain to severe brain and spinal cord injuries.

MEDICAL

Unlike an air-breathing adult, a foetus gets its oxygen from the oxygen-rich
blood in the placenta. Most of the foetal circulation therefore bypasses
the rudimentary foetal lungs (via the foramen ovale and ductus arteriosus
shunts). So, in the foetus, there is no filter to trap the usually harmless
venous gas emboli. Instead, if these bubbles are present, they become arterial
emboli through the normal passage of foetal blood. The consequences of
these emboli on a developing foetus can be devastating – from structural
malformations (associated with diving in the early gestational period) to
ischaemic insults and neurological deficits (associated with diving in the later
gestational period).

IS IT SAFE FOR A PREGNANT WOMAN TO DIVE?
Given the ethical dilemma of doing this sort of research on humans, the
prospective research done to answer this question have been studies on
animals (mainly sheep and dogs). What these studies clearly show is that
intravascular bubbles can be induced in both the maternal and foetal
circulations, with dive schedules similar to those used by recreational divers.
In addition, although the threshold for developing foetal bubbles may be a
little higher than that for maternal bubbles, foetal bubbles don’t disappear as
quickly as maternal bubbles. Also, foetal bubbles can occur in the absence of
signs of any detectable problems in the mother. Whether these animal study
findings are applicable to humans remains unknown.
Retrospective studies looking at the incidence of birth defects and
pregnancy abnormalities related to scuba diving are few and suffer from
various validity concerns. Although there are some case reports suggesting a
link between scuba diving and the occurrence of birth defects, there is no clear
pattern of increased foetal abnormalities among diving mothers. However,
given the potentially catastrophic consequences of bubble formation in the
foetus, it is common practice to advise pregnant women not to scuba dive.

IS IT SAFE TO TREAT A PREGNANT WOMAN WITH HYPERBARIC
OXYGEN THERAPY?
The international standard treatment of decompression sickness routinely
includes the provision of hyperbaric oxygen therapy (HBO). During this
treatment, divers are exposed to 100% oxygen at 2.8 ATA. Again, prospective
human data to answer the question are lacking. It has, however, been shown in
various animal studies that this exposure causes an increase in the incidence
of eye and heart abnormalities. Although these high levels of oxygen can
cause changes in the human foetal circulation, these changes appear to
reverse spontaneously following the HBO treatment of the mother. Indeed,
there is no direct evidence of injury to the foetus when mothers are treated
for decompression sickness. Of course, the good-practice approach of using a
treatment modality only if clinically required remains the basis for deciding
whether or not to treat the pregnant woman with HBO.

WHAT SHOULD A WOMAN DO IF SHE HAS BEEN SCUBA DIVING
WITHOUT KNOWING THAT SHE IS PREGNANT?
This situation no doubt occurs, albeit inadvertently, very often. Women in the
first few weeks of their first trimester are often not aware of their pregnancy.
That there is no conclusive human evidence that scuba diving causes birth

defects or other pregnancy problems, again, fuels the controversy about the
safety of diving in pregnancy. However, it is certainly common practice that,
given this paucity of evidence, women who have dived while pregnant are not
advised to terminate the pregnancy. At most, these women might be advised
to have additional ultrasound evaluations of foetal development during the
second and third trimesters.

IS PREGNANCY ASSOCIATED WITH AN INCREASE IN DIVERELATED INJURIES?
Women undergo quite profound physiological changes during pregnancy.
Amongst these changes are a number that potentially increase the risk of diverelated injuries. An increase in interstitial fluid volumes (“water retention”)
might alter the elimination of inert gas loads and an increase in body fat could
possibly increase the amount of inert gas taken up during a dive. Both of these
factors may increase the incidence of decompression sickness in the pregnant
diver. The mucous membranes of pregnant women are commonly congested.
This may increase the risk of middle ear or sinus barotrauma in these women.
Gastric reflux and nausea are common in pregnancy – scuba diving not
infrequently increases these symptoms. The presence of a protuberant belly
not only makes the wearing of tight fitting scuba gear uncomfortable, but
can make the diver’s movement on and off a boat awkward at best. Vigorous
musculoskeletal exercise, which is not infrequently encountered while scuba
diving, can decrease uterine blood flow and cause some foetal distress. Finally,
altered ligament elasticity and the changed biomechanics of a pregnant
abdomen increase the risk of lower back injury in pregnant women. This risk
can be increased when lifting heavy dive equipment.
Although there is little clear evidence regarding the issues of pregnancy
and diving, the following appear to be commonly accepted norms of
management:
—— Pregnant women should be advised of the potential risks of both
maternal and foetal injury when scuba diving.
—— The prudent advice is to avoid this voluntary, but risky, activity
while pregnant.
—— Women who have inadvertently dived while pregnant should not
terminate the pregnancy solely due to the dive.
—— There is no evidence (of foetal compromise) to prevent the treatment
of a pregnant woman requiring HBO. AD
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Breath-Hold
Diving
Part 4: “Impossible? Possible!”
By Dr Rob Schneider
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IN THE FOURTH PART OF THE SERIES
ON BREATH-HOLD DIVING, DR
ROB SCHNEIDER DISCUSSES THE
PHYSIOLOGY OF BREATH-HOLD DIVING
AND WHY IT IS POSSIBLE.

PART1

of this series flooded readers with the concept and an
overview of breath-hold diving; the second plunged
readers deeper into the equipment available for use. Part 3 immersed readers
in the physics of breath-hold diving, leaving many in need of a breath of fresh
air, which can now be taken with Part 4 as we revive the soul, rinsing off the
physiological fruit of breath-hold diving.

IMPLICATIONS
As mentioned before, the human body was designed to breathe gas and
function grounded on terra firma. We human beings, however, routinely flout
this design purpose, as we concede to the temptations of exploring the everpervasive aqueous environment. The designer, with great foresight, added
some physiological mechanisms that would allow this to occur without instant
death greeting us as we plunged into the water. Therefore, without further
ado, let us discuss these physiological implications as they pertain to breathhold diving.

TWO TYPES OF BREATH-HOLD DIVING
A lot of breath-hold diving starts with the diver already in the water: the
breath-hold diver is either treading water in a vertical position (head out
immersion) breathing atmospheric air, or floating horizontally breathing
through a snorkel. Let us consider both scenarios in turn.
In the head out immersion situation, the diver is breathing air at one
atmospheres absolute (ATA) with the pressure in the lungs being slightly
greater than 1 ATA due to the water pressure, with the lower parts of the
lungs affected more than the uppermost parts. The effect of this is that
the diver needs to actively oppose the water pressure by using more effort
and accessory muscles in the chest and neck to produce a greater pressure
gradient in order to allow air to flow into the lungs passively. Typically,
the average additional effort is the equivalent of about 20 cm water. This
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increases the work of breathing and causes a reduction in all the lung volumes
and capacities, including the functional residual capacity, expiratory reserve
volume and vital capacity of the lungs. Due to a loss of the gravitational effect
on circulation to the limbs and a mild hydrostatic squeeze on the limbs in
proportion to the depth of immersion, there is an increase in the return of
venous blood to the heart. The consequence of this increased central blood
volume is that the heart’s overall output is increased by about 30% and there is
an increase in the volume of blood pumped out on each beat. This, in turn, is
associated with the well-known phenomenon called immersion diuresis or the
“pee” effect. As we all know there are only two kinds of divers – those who say
they pee in their wetsuits and those who say they don’t!
A snorkeller typically experiences about a 30% reduction in breathing
capacity as a result of the snorkel. The latter’s volume also increases the
anatomical dead space (i.e. air or gas that has to be moved but does not take
part in respiratory gas exchange) by about 350 mℓ for the average snorkel.

TLC = Total Lung Capacity
VC = Vital Capacity
FRC = Functional Reserve Capacity
RV = Residual Volume
ERV = Expiratory Reserve Volume
IRV = Inspiratory Reserve Volume
TV = Tidal Volume

DEPTH AND DURATION LIMITS
Maximum depth limitations for breath-hold diving were initially thought to
be governed by the ratio of the total lung capacity to the residual volume,
as discussed in Part 3. Residual volume refers to the minimum volume of gas
required in the lungs to keep them from collapsing (refer to the figure for a
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representation of lung volume). When the increasing pressure has compressed
the initial lung volume down to the residual volume, a situation is reached
where lung collapse will tend to occur. By determining the compression
factor of the lungs from total lung capacity to residual volume, the estimated
maximum breath-hold depth may be predicted using Boyle’s Law. Typically,
the ratio is about 1:4 or 1:5. Accordingly, that would translate to about 30 to
40 metres sea water (MSW) (4 to 5 ATA, respectively). With some anatomical
variations, a diver with slightly larger lungs and a smaller residual volume
may be able to go deeper according to this principle. In reality though,
significantly deeper depths have been achieved; therefore, the abovementioned mechanism cannot be the depth-limiting factor. For example, the
current no limits freediving world record held by the Austrian Herbert Nitsch is
214 m (22 ATA)!

‘‘

A SNORKELLER TYPICALLY
EXPERIENCES ABOUT A 30%
REDUCTION IN BREATHING
CAPACITY AS A RESULT OF
THE SNORKEL.

The present explanation is that compression of the lungs allows for pooling
of blood in the pulmonary vasculature and the large intra-thoracic veins. Due
to this redistribution of blood into the thorax, the chest cavity is buffered
against the effects of compression by up to 1 ℓ of incompressible liquid,
thereby increasing the maximum depth that can be achieved by trained
breath-hold divers.
Logically, the duration limits of breath-hold diving relate to oxygen stores
and consumption in the body during the breath-hold period. The average
70 kg man at rest has a total oxygen store of about 1.5 ℓ and an oxygen
consumption of about 300 mℓ/min. Based on that rate it would take about five
minutes for the oxygen stores to be completely consumed during a breathhold. Practically speaking, most untrained normal humans can breath-hold
for about one minute. Experienced breath-hold athletes can extend this by a
number of methods, sometimes reaching in excess of seven minutes. Variables
in breath-hold duration (or breakpoint) include lung volume, carbon dioxide
levels and oxygen blood gas tensions as well as the psychological drive
(motivation) of the individual diver. Of all these factors, arterial carbon dioxide
levels are the most important. The rise in arterial carbon dioxide during a
breath-hold stimulates centres in the brain stem or medulla, which stimulate
a breathing response. Initially, one is able to suppress the urge to breathe
wilfully but it eventually becomes involuntary. In trained breath-hold divers,
there is a depressed ventilatory response to elevated arterial carbon dioxide,
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thought to be a result of decreased medullary centre sensitivity, a conscious
suppression of the carbon dioxide stimulus or a combination of both.

RESPIRATORY GAS CHANGES
Dalton and Henry’s Laws predict that blood gas tensions will change with the
partial pressure of the gases in the lungs during a breath-hold dive. Additional
changes follow oxygen consumption and carbon dioxide production. During
descent, the partial pressures of the gases in the lungs increase as the lung
volume decreases. The reverse occurs during ascent. Initially, oxygen levels
rise but during ascent they drop precipitously, with hypoxia of ascent (also
called shallow-water blackout) being a feared consequence. It is worth noting
that there will also be some absorption of nitrogen from the lungs during
descent and time at depth. This is then released again during ascent and
surface interval time. Although very rare, decompression sickness can occur
with extreme breath-hold diving.

‘‘

THE DURATION LIMITS
OF BREATH-HOLD DIVING
RELATE TO OXYGEN STORES
AND CONSUMPTION IN THE
BODY DURING THE BREATHHOLD PERIOD.

MAMMALIAN DIVE RESPONSE/REFLEX
Mammalian dive response/reflex (MDR) refers to a sequence and collection
of physiological events that occur with breath-holding and immersion in
water. The MDR is actually common to all vertebrates and is a complex of
cardiovascular and metabolic adaptations to conserve oxygen during diving.
The response is most marked in marine mammals. On land, during exercise,
mammals will increase their breathing effort and their cardiac output.
Contrastingly, marine mammals (as well as breath-hold divers) will hold their
breath, decrease their cardiac output and limit blood flow to their peripheral
areas. In this way, oxygen conservation is accomplished by a selective
redistribution of the circulating blood volume to the vital organs.
The diving response in humans is precipitated by two principal stimuli,
apnoea (breath-hold) and water on the face. The colder the water, the greater
the response. Fear can also heighten the response. Immersion of the face in
water also causes a reflex apnoea response if not initiated voluntarily by the
diver. In some cases, this can be so strong that the novice diver is prevented
from taking a breath from a snorkel or demand valve.
Bradycardia (slow heart rate) is the main cardiological component of the

diving response with the heart rate dropping to as low as 10 to 15 beats per
minute. During the first few seconds of the dive, there may actually be
a brief increase in the heart rate, which then slows down to about 60% of the
pre-dive rate. The heart rate remains low even when exercising underwater,
especially in trained, young breath-hold divers. Simply immersing the
face in water while breath-holding is almost as effective in producing the
diving bradycardia as full body immersion and submergence. Aside from the
bradycardia, arterial blood pressure increases as the heart rate progressively
decreases in combination with an intense reduction of blood flow to the
limbs within seconds of the exposure. Another component is the proposed
contraction of the spleen thereby releasing additional red blood cells
and thus extra oxygen carrying capacity into the blood stream. Thus, the
diving response, elicited by breath-holding and immersion, is characterised
by bradycardia, reduction of limb blood flow and a gradual rise in mean
arterial pressure.

ANAEROBIC METABOLISM
Breath-hold diving by its nature induces anaerobic metabolism, especially
in the skeletal muscle tissue where blood flow is reduced because of the
diving response. This causes a build-up of lactic acid in the muscles with a
corresponding small rise in blood levels, most notably towards the end of the
dive. The skeletal muscles are tolerant of lactic acid build-up due to a good
buffering (i.e. acid cancelling) system. The situation is quickly normalised
on surfacing and breathing again in the recovery period, as the lactic acid is
flushed out of the system primarily by the lungs, liver and kidneys.
The beauty of the human body design is marvellously illustrated when
we observe what happens to it at times of unaccustomed effort. Breath-hold
diving is definitely unaccustomed effort, at least initially. It may become as
natural as breathing (or not breathing) for those who fall in love with it.
Do not miss the next part in this series, where we enter the “crime scene” of
what can go awry in breath-hold diving. AD
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Legal Matters
By Louis Engelbrecht

IN THE FIRST ARTICLE OF ITS KIND IN ALERT DIVER, LOUIS
ENGELBRECHT DISCUSSES THREE LEGAL ISSUES WHICH
ARE OF CONCERN TO SCUBA DIVERS.

Despite advances in dive training and equipment technology, scuba diving
is not without risks. As such, participants must understand the potential for
injury that accompanies all adventure sports – including scuba diving. In
addition, there are various parties involved who either share the risk or may be
affected by it: the dive school, dive club, instructor, dive leader, buddy, or the
owner of the dive resort or boat you charter are all potentially at risk in case
of an injury.
As far as adventure sports go, scuba diving is surprisingly safe. Entry-level
dive training has a good track record in general. Most programmes share the
common features of classroom training and swimming pool instruction to
comply with the minimum requirements of the particular training organisation.
Certification courses teach divers about the risks of diving. Instructors and
instruction manuals focus on how to recognise, avoid and prevent these risks
and therefore no diver completes a certification course without recognising
the inherent dangers of the sport. Most, if not all, achieve a reasonable degree
of mental and physical preparedness. Then, upon certification, there are some
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additional safeguards: dive shops do not permit a diver to rent equipment
without a valid certification card, and a professional dive boat permit will
also not allow such a diver to board. However, all these measures limit entry
to the sport by the uncertified; they do not really address the implications or
legalities if things go wrong for those who are already certified.

INDEMINITIES
Once you are qualified, the ocean wonderland calls you and you cannot wait to
blow bubbles. You often travel far distances to get wet. You are briefed about
the diving plans and anticipation runs high. Then, sooner or later, an indemnity
is placed in front of you and you sign without delay. But did you actually
read it? In most cases, I am sure you did not. Yet, it can have serious legal
implications. You are basically eliminating all liability from everybody who is
mentioned therein. In South African law, the courts have had this to say about
indemnities: “At law the word ‘waiver’ denotes the declining to take advantage
of a legal right whereby such legal right becomes lost”.

LEGAL

It amounts to a renunciation of a right and such renunciation cannot be
inferred except from clear evidence [1]. Wow, what a mouthful; but what did
the judge actually say? Simply this: If something would happen to you whilst
diving or underway to the dive site on a boat and this incident is indeed
covered by the wording strictly interpreted from the indemnity that you
signed, then you would have no claim for liability against the owner of the
boat. Oh yes, remember when you started your training at your dive school?
You also signed such a document! Therefore, even whilst in training, the same
principle is applicable. Perhaps you recall the fine print when paying entrance
fees at a dive site or registration at a dive resort? Jip, you guessed it, you
signed the same type of document there! Again, the same principle applies.
As in any potentially hazardous sport, indemnities are integrally part of
diving. They are usually worded both specifically and broadly to exonerate
every person or entity involved in the scuba diving venture. What needs to be
mentioned is that our courts have adopted the approach of strictly interpreting
indemnities. This means that your rights are interpreted liberally. In layman’s
terms, our courts will look widely at the prospect that you did not waive your
rights, given prevailing public policy, morals and the circumstances of the case.
As an American jurist put it: “To participate in a certification course or
a course on techniques for specialty dives, such as wreck dives and night
dives, students typically are required to sign a release (as they know it) that
exonerates the instructor, the dive shop or resort sponsoring the class, and
the organisation certifying the diver. A typical diving-excursion release
(‘indemnity’) exonerates all participating dive shops and the ship owner,
captain and crew. Depending on the wording of the release, the jurisdiction
and applicable law, the release may preclude an injured diver from any
recovery (of any damages)”. Interestingly, it seems as if the Americans have a
stricter application of indemnities than we have under South African law.

‘‘

SOONER OR LATER, AN
INDEMNITY IS PLACED IN
FRONT OF YOU AND YOU SIGN
WITHOUT DELAY.

DIVING AFTER DRINKING
I pondered on this subject for a while and did not know how to address it.
However, after recent experiences within our own region, I have realised that
this subject is very topical. It seems as if diving charters generally have a zero
tolerance approach towards drinking alcoholic beverages before diving. How
many hours constitute “before” is another matter, of course. As for alcohol
itself: whilst it is common knowledge that alcohol has a narcotic effect, the

‘‘

MY RESEARCH HAS FOUND
NO USEFUL LEGAL OR
MEDICAL FOUNDATION TO
CONTROL DRINKING PRIOR
TO SCUBA DIVING.

question is, how the consumption thereof (whether little or a lot) will affect
subsequent diving performance and safety? What is to be done when a diver
has an obvious hangover and yet has paid for the dive, signed the indemnity
and then climbs onto your boat after a night of serious partying? The purists
amongst the readers will immediately stop any further discussion and say:
“No diving after drinking, full stop!”. But, hey, let us be “real” about this. There
are those that abstain totally, but there are also those that just enjoy a “little
R&R at the local pup”. In addition to the conservative quantity many plan to
consume, it is extremely common for divers (present company included) to
undergo various alcohol-related initiation ceremonies, not to mention paying
the odd alcoholic penalty for calling a fin a flipper, being late on the mat or
forgetting the weight belt. However, if zero tolerance is to be the acceptable
approach, how are you going to measure this in practical terms? How are you
going to ensure that you implement what you advocate? More specifically, how
do you indemnify yourself against legal recourse in the event of an alcoholrelated incident if these measures were not imposed?
I venture to say that there is no proper formula. It remains the judgement
call of the skipper, owner, instructor or dive leader on largely subjective
grounds. My research has found no useful legal or medical foundation to
control drinking prior to scuba diving other than by complete abstention. This
is typically impractical and often contrary to the economic wellbeing of the
dive resort itself. As a result, in the absence of zero tolerance, diver refusals on
the basis of sobriety are extremely haphazard.
In South African law, there is an approach accepted by our courts for
policing drinking and driving. Without getting too technical, we all know
that the policeman stops you and lets you “blow”. This is done on a screening
device called a Lion SD 2 Alcometer device. It has no evidential value in court.
It purely indicates that you did consume alcohol and gives a rough estimation
of how much alcohol you consumed. Together with the officer’s subjective
judgement of your condition, he can then elect to arrest you in terms of
prevailing legislation and then has to go through the exact, scrutinisable
process of obtaining a blood sample for prosecuting purposes.
“Well then, sir, you who made that call! I paid for my dive and you are now
refusing me to board your boat!” Hmm...On what basis do we determine

Spring 2013 Alert

DIVER 41

{Contents}

LEGAL

that someone is a diving risk because of drinking alcohol? I must, at this stage,
pause and ponder some of the research that I (as non-medical practitioner)
encountered on the possible physiological and psychological effects of
diving after drinking. Most research addresses the diving “after the party the
night before”. Comments were diverse, general and actually purely based on
opinion. Most comments concerned themselves with the dehydration factor
and the potential increased risk for decompression sickness. Further comments
revolved around the mental and psychological state of a hungover person and
how it would interfere with their capacity to avoid, identify or respond to a
hazardous situation. However, if the argument is to be made on the basis of
the ability to handle hazardous situations, a drunk, experienced diver may still
be less hazardous than a sober novice. If it is made on the basis of dehydration,
then diarrhoea may be more risky and yet it is not treated with the same
concern. Clearly the medical arguments are not enforceable and so this topic
may require a much more specialised review.
Perhaps the legislation regarding zero tolerance for driving will produce
additional legal boundaries. For now, we are left with no diving after drinking
— whatever that means!

TRAINED IN FIRST AID: TAKE CHARGE?
A last subject that might be interesting to consider is the conduct of the
trained and qualified first aider who elects to take charge of an accident scene.
Part of every dive briefing includes emergency situations and
preparedness. Typically someone is assigned or asked to volunteer for the role
of co-ordinating the emergency plan – whether on or offshore. This is not a
trivial responsibility, however. In 2004, the Supreme Court of Appeal had to
pronounce on such a situation. The court, in Minister of Safety and Security
and Another v Rudman and Another 2005 (2) SA 16 (SCA) pronounced itself
and plastered this principle securely into law. In short, young Roald Rudman
fell into the swimming pool at home and eventually suffered from severe
hypoxic brain damage as a result of which he is now a spastic tetraplegic
with an epileptic tendency. During the unfortunate unfolding of events of
resuscitation, a certain policeman arrived at the house, brushing everybody
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aside and eventually made the call to stop resuscitation and pronounced Roald
dead. During the trial, it was established that the policeman did have first aid
training, but not specifically mouth-to-mouth resuscitation training. The court
concluded that a reasonable person, in the circumstances such as that of the
policeman, having taken charge, would not have given the instruction he did to
stop CPR. The policeman was held liable.
What is then to be learned from this decision? When you are qualified
as a first aider, the test to be applied is that of the reasonable first aider
with the same or similar qualification. Be aware that to accept the role of
the person taking charge, your legal requirement test for negligence is
therefore higher than that of the average diver. I venture to say that (in my
view) no general indemnity is going to cover negligence if you are at fault,
unless you specifically indemnify yourself as first aider in advance. Then the
abovementioned principles of the indemnity will apply. My advice would be to
get appropriate public liability insurance cover.

IN CLOSING
This is the first article of its kind in Alert Diver. If you have found it useful,
please let us know so we can do this again! Opinions expressed are purely that
of the author and should not be seen as binding legal principles or advice on
law. This is written under the auspices of DAN in the interests of safe, sensible
and more enjoyable diving. AD

Legal Queries
For further enquiries, please note our DAN website for Frequently
Asked Questions or email legaladvice@dansa.co.za We shall attempt to
assist with input more specifically on any questions regarding the legal
implications of diving, generally, should you wish to pose them.

References
1. Van Ryall , S. 5 SC 153. 1887.

RELAX

DAN Recipe
Cheese Cake
By Sel-Marie Pereira

A warm baking welcome to all our members. In this issue we will be making a
cheese cake.
This is pure indulgence and is an easy recipe. Even if you are a non-cheese
cake fan, you will really love this one.

INGREDIENTS FOR CRUST
1 packet of tennis biscuits
125 g of butter

INGREDIENTS FOR FILLING
2 cans of condensed milk
2 tubs of cream cheese
125 mℓ of lemon juice

METHOD

Preheat your oven to 180ºC. Melt the butter. Crush the
biscuits and mix it with the melted butter. Press the butter
and biscuit mixture in a loose bottom cake tin (20 cm). Beat
all the ingredients of the filling together and pour over the
biscuits. Bake in the preheated oven for 15 minutes.
Let the cake cool completely before removing it from
the tin. Cool in the refrigerator. You can decorate the cake
with fruits or chocolate.

Did you know?
Cheese is a great source of protein and calcium, and
condensed milk is rich in vitamins and minerals?

DR OCTO BREATH-HOLD DIVING
WAITING ROOM

WAITING RO

Stop! What are you
doing?

Breath-hold is not
suitable for doctors’
waiting rooms!
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DAN Products
DAN Deluxe
Laptop
Backpack

Beauty Bag

This exclusive design has a
designated laptop-only section that
unfolds to lay flat on the X-ray belt.
The side entry laptop compartment
holds up to a 17” laptop, while the
main zipped compartment has a file
divider, interior side pockets and
removable TechTrap elastic organiser panel. The
bag also has front lower and hidden pockets
for valuables and various other pockets. The
padded back and shoulder straps will ensure
your comfort.
Member price: R1 114.00
Non-member price: R1 203.00

Non-member price: R151.00

This stylish, yet functional, utility bag is perfect for any dive trip.
Size: 28x21x1.5 cm
Member price: R140.00

Long Sleeve and Short
Sleeve Polo Shirt

Otoscope
An otoscope is an illuminated magnifying glass with a funnelshaped tip (speculum) that permits inspection of the external
ear, tympanic membrane (eardrum) and the middle ear to
observe diseases or injuries to these structures. It is relatively
easy to use an otoscope, but ear examinations can be painful
and even harmful unless undertaken with care. Instructions
are no substitute for practical experience under the guidance
of a professional instructor or physician. Please obtain training
prior to using the device. (This device uses two AAA batteries.)
Member price: R438.00
Non-member price: R473.00
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100% cotton, modern and stylish black Polo shirts for men. These DAN Europe
shirts are inspired by the slogan “Helping Divers Since 1983”.
Long sleeve:
Member price: R239.00
Non-member price: R258.00
Short Sleeve:
Member price: R229.00
Non-member price: R247.00

PRODUCTS

Water Bottle

ICE KEY

Hydrate responsibly with the “more water, less bubbles”
drinking bottle. The slogan refers to DAN’s safety
campaign on diving and hydration. This 750 mℓ drinking
bottle is made of 100% aluminium and is infinitely
re-usable. The bottle features a twist-off cap for easy
drinking, plus a carabineer that clips anywhere for
convenient water or energy drinks on the go.
Member price: R50.00
Non-member price: R54.00

The ICE-KEY is a PVC bracelet with an internal USB flash memory containing
a software program (ICE_K_one) designed specifically to store personal and
emergency medical information. The bracelet has a mechanical seal under
pressure, it is hypoallergenic and impact, solvents
and dust
resistant. Waterproof until 100 m.
Member price: R274.00
Non-member
price:
R295.00

USB Key
This red and silver USB key ring offers 4GB of memory. It has the DAN logo
and hotline numbers printed on it and swivels out to reveal the USB device.
Member price: R300.00
Non-member price: R350.00

Mug
This porcelain mug with the DAN-SA logo
is perfect for those early-morning pre-dive
coffee breaks.
Member price: R23.00
Non-member price: R25.00

DAN Tag
Oxygen Unit
This high-quality, waterproof case with automatic pressure adjustment valve,
foldable handle, O-ring and four heavy duty latches offers the best protection
for your oxygen materials. It
comes with a pre-cut foam
insert (for a 43 cm cylinder).

Clipped to your gear, the DAN Tag (plastic) lets people know you are a DAN
member. Important contact information is displayed where you can provide
your DAN membership number along with other personal details. The tags
also present the emergency DAN hotline numbers.
Travel Tag Large
R23.00
Full Kit Tags
R80.00 per set
Round Dive Tag
R17.00 per tag

Member price: R7 041.00
Non-member price: R7 605.00

ALL ORDERS CAN BE PLACED AT YOUR NEAREST
DIVE SCHOOL OR WITH DAN-SA ON 0860 242 242
ALL PRICES INCLUDE VAT AT 14%. E&OE.
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LISTING

DAN Business Member Directory
EASTERN CAPE

ODI Pretoria • 012 460 0746

Let’s Scuba Dive • 031 903 4348

OUTDOOR FOCUS
046 624 4432 • www.outdoorfocus.co.za

Plan D Scuba Adventures • 011 442 6511

Ocean Active Dive Charters • 031 813 5655

Potch Scuba • 082 379 2925

Ocean Blue Scuba • 083 287 4037

PREST-IGE DIVE SCHOOL
011 823 4553 • www.prest-ige.co.za

OCEAN VISION
072 135 1508 • www.oceanvision.co.za

Reef Divers • 012 460 9229

Reefteach • 035 571 0231

GAUTENG
2 DIVE 4 SCUBA
083 459 6492 • www.2dive4.co.za

Sandton Scuba • 011 463 2201

Scuba Xcursion • 039 976 0843

7th Heaven Scuba • 079 697 2778

Scubalicious • 011 658 1207

Triton Dive Charters • 082 494 8761

Adventures4Christ • 012 998 4994

Scuba Spirit • 012 991 3881

Umhlanga Scuba • 082 469 4699

AFRICAN ADVENTURE ACADEMY
SCUBA Q
081 500 0011 • www.africanadventureacademy.co.za 011 811 4399 • www.scubaq.co.za
AHA DIVE CENTRE
012 663 3870 • www.ahadivecentre.co.za

SCUBAVERSITY
011 958 2418 • www.scubaversity.co.za

Aquamania • 083 236 5855

SCUBA WORLD INTERNATIONAL
082 458 1551 • www.scubaworld.co.za

AquaZone • 082 605 1193
Aqua Zoo Scuba • 011 768 6504
Bubble Tech Scuba • 012 800 2061
Clear Vision Scuba • 082 374 7791
Dive Connection • 011 626 3905
Diving World • 011 422 3132

UNDERWATER WORLD
031 337 5586 • www.underwaterworld.co.za

MPUMALANGA
Buddy Scuba Diving Adventures • 083 296 2525

SHARED VIZ SCUBA CLUB
082 374 2312 • www.sharedviz.co.za

Dive Crazy • 013 756 2545

TWIN PALMS SCUBA
082 453 2125 • www.twinpalms.co.za

IANTD (SA)
082 650 2279 www.iantd.co.za

Two Bar Scuba • 012 348 9078

Scuba Rebels • 013 235 4366

Wild About Diving • 011 326 0885

NORTH WEST

East Rand Scuba • 011 740 8181

NAUTI-DUCK DIVERS
082 809 8353

Flippers to Fins • 011 658 1207

KWAZULU-NATAL

Froggie Fever • 012 347 1238

2nd Breath Scuba Diving • 039 317 2326

INSTRUCTOR TRAINING ACADEMY
082 440 9071 • www.sos-sa.com

ALIWAL DIVE CHARTERS
082 893 2852 • www.aliwalshoal.co.za

WESTERN CAPE

Intense Adventures • 011 555 9283

AMORAY DIVING
083 252 9448 • www.amoraydiving.com

ALPHA DIVE CENTRE
021 854 3150 • www.alphadivecentre.co.za

Calypso Dive uShaka • 031 332 0905

Cape Scuba Club • 082 850 2992

Club Venture • 032 942 8014

Dive Action • 021 511 0800

CORAL DIVERS
035 571 0290 • www.coraldivers.co.za

Down South Scuba • 021 788 7616

Kyalami Scuba • 082 469 4699
Meyerton Scuba Diving Club • 016 362 2043
Ocean Comocean • 012 997 5374
OCEAN DREAMERS
012 345 1020 • www.oceandreamers.co.za
Oceanic Six Divers • 087 751 0533
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DIVING IN AFRICA
039 973 2510 • www.divinginafrica.co.za

Iain’s Scuba School • 021 418 3823
Indigo Scuba Diving Centre • 083 268 1851

LISTING

KEY:

DAN Business Member Platinum Status

DAN Business Member Gold Status

DAN Training Centre

DAN Diving Safety Partner

Into The Blue • 021 434 3358
Learn To Dive Today • 021 785 1935
Maties Underwater Club • 021 808 4678
PISCES DIVERS
021 786 3799 • www.piscesdivers.co.za
Shark Alley Dive & Travel • 021 384 3763
UNDERWATER EXPLORERS
082 873 07866 • www.underwaterexplorers.co.za

INTERNATIONAL
MOZAMBIQUE
Azura Retreat @ Gabriels • 00 258 293 84087
BARRA LODGE DIVE CENTRE
00 258 820 941890 • www.barraresorts.com
Jeff's Pro Dive Centre • 013 932 1263
Libelula LDA • 00 258 823 042909
Liquid Adventures • 00 258 840 609218
OCEANA DIVING
00 258 848 478110 • www.pontainfo.com/oceana.html
Paindane Dive Charters • 00 258 293 56049
PARQUE DE MALONGANE
035 592 8103 • www.parquedemalongane.com
Simply Scuba Dive Charters • 011 678 0972
WHITE PEARL RESORTS
00 258 842 608540 • www.whitepearlresorts.com
NAMIBIA
DANTICA DIVING ADVENTURES
00 264 612 31233 • www.danticadiving.com
ZANZIBAR
SCUBA DO ZANZIBAR
tammy@scuba-do-zanzibar.com
ONE OCEAN THE ZANZIBAR DIVE CENTRE
00 255 242 238374 • www.zanzibaroneocean.com
RAS NUNGWI BEACH HOTEL
00 255 242 233615 • www.divezanzibar.com
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from OUTSIDE South Africa
MISSION
DAN Southern Africa is a public benefit organisation. Its primary mission is to provide emergency medical advice
and assistance for underwater diving injuries, to work to prevent injuries and to promote dive safety. Secondly, DAN
promotes and supports underwater diving research and education particularly as it relates to the improvement
of dive safety, medical treatment and first aid. Thirdly, DAN strives to provide the most accurate, up-to-date and
unbiased information on dive safety, diving physiology and diving medical issues of common concern to the diving
public. DAN is your dive safety association.
VISION
Striving to make every dive accident- and injury-free. DAN’s vision is to be the most recognised and trusted
organisation worldwide in the fields of recreational diver safety and emergency services, health, research, and
education by its members, instructors, sponsors, and recreational diving community at large.
DAN PUBLICATION PHILOSOPHY
Alert Diver Southern Africa is a forum for ideas and information relative to dive safety, education and practice. Any
material relating to dive safety or dive medicine is considered for publication. Ideas, comments and support are
encouraged and appreciated.
The views expressed by contributors are not necessarily those advocated by DAN. While every effort is made
to ensure the accuracy of information and reports in the Alert Diver Southern Africa, the publisher does not accept
any responsibility, whatsoever, for any errors, omissions, or for any effects resulting therefrom. As to the best of
the publisher’s knowledge, contributors have not indulged in plagiarism. Although the utmost is done to avoid such
occurrences, the publisher will not be held responsible for the contributors’ or writers’ indulgence in plagiarism. No
part of this publication may be used or reproduced in any form, without the written permission of the publisher.
DAN is a neutral public service organisation that attempts to interact with all diving-related organisations or
persons with equal deference.
Alert Diver Southern Africa is published for the diving public, and is not a medical journal. The use and
dosage of any medication by a diver should be taken under the supervision of his/her physician. Alert Diver
Southern Africa is a biannual publication, published by Divers Alert Network Southern Africa, DAN Building, Rosen
Office Park, Cnr Invicta and Third Roads, Halfway Gardens, Midrand, South Africa. E&OE.
SUBMISSIONS
Submissions of articles and photographs for publication are welcome, but the publisher, while exercising all
reasonable care, cannot be held responsible for any loss or damage. All due care will be taken with submitted
material. Alert Diver assumes no responsibility to return unsolicited editorial or graphic material. All material will
be subjected to Alert Diver ’s unrestricted right to edit any submission received, and the owner thereby consents
that the publisher may publish the material in any other media as deemed necessary. Please ensure that your
material is sent to altertdiversa@dansa.org or to Alert Diver Magazine, Private Bag x 197, Halfway House 1685.
Images should be 300 DPI and should be accompanied by a caption and the name of the photographer.
Copyright © 2013 by Divers Alert Network Southern Africa. All rights reserved. E&OE.
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Francois Burman

Medical Director

Michelle Littlewood
Dr Blanche Andrews
Dr Cecilia Roberts
Dr Frans Cronjé
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Dr Hermie Britz
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Editorial Management, Quality
Assurance, Layout & Production

DesignWrite
www.designwrite.co.za

Publisher
Additional Contributors

Dr Louis van Heerden
Dr Lourens de Kock
Dr Mike Marshall
Dr Rob Schneider
Dr Tyson Welzel

DAN Southern Africa
CJ Coetzee
DAN medical staff
Daniel Nord

Michael Hindley
Stephen Frink
Tammy Holter

International Contact Details
DAN AMERICA (INTERNATIONAL
HEADQUARTERS)
1-800-446-2671 Toll-Free
+1-919-684-2948 General Inquiries
+1-919-490-6630 Fax
+1-919-493-3040 Medical Fax
Diving Emergencies
DAN America
+1-919-684-9111
+1-919-684-4326 (accepts
collect calls)
DAN Latin America
+1-919-684-9111 (accepts collect
calls)
Non-Diving Emergencies &
TravelAssist Services
1-800-326-3822 (1-800-DAN-EVAC)
+1-919-684-3483 (Call collect if
outside the USA, Canada, Puerto
Rico, Bahamas, British or U.S. Virgin
Islands)
DAN EUROPE
+39-085-893-0333
+39-085-893-0050 Fax
Diving Emergencies
DAN Europe
+39-06-4211-8685

DAN JAPAN
+81-45-228-3066
+81-45-228-3063 Fax
Diving Emergencies
DAN Japan
+81-3-3812-4999
DAN ASIA-PACIFIC
+61-3-9886-9166
+61-3-9886-9155 Fax
Diving Emergencies
DES Australia
1-800-088-200 (within Australia)
+61-8-8212-9242 (outside
Australia)
DAN / DES New Zealand
0800-4DES111
Singapore Naval Medicine &
Hyperbaric Center
6758-1733
DAN Asia-Pacific - Philippines
(02) 632-1077
DAN Asia-Pacific - Malaysia
(05) 681-9485
DAN Asia-Pacific - Korea
(010) 4500-9113
DAN Asia-Pacific - China
+852-3611-7326

Blending In

PARTING SHOT

DAN member CJ Coetzee submitted this edition’s Parting Shot image. This is his story:

‘‘

As a photographer, one of the tricks you learn is to always take a closer look at your shot through the viewfinder by
zooming in to see if your shot is in focus. In this case, after having a closer look, I realised that the twirling whip coral
was housing a little critter, which lead to multiple photos of what at first seemed like just an ordinary spiral whip coral.

Parting Shot gives you a chance to share your interesting dive stories and images with us.
Have you encountered a rare or exciting activity underwater and captured it? Has an underwater event just added that something extra to your dive
and you have a photo? If so, all you have to do is send through your high resolution image (300 DPI) along with your story (including a brief description of
your creature, location of dive site and pertinent photo information) and contact details to partingshot@dansa.org and your submission could appear in the
next edition of Alert Diver!
All images submitted for the Parting Shot become the property of DAN.
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PARTING SHOT

Whatever
your diving journey
DAN is with you
every step of the way
www.dansa.org
DIVER
Spring 2013 Alert

50

