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Steve Rusznyak

A New Year means new ideas and new beginnings! By now
we have forgotten our New Year’s resolutions and we are
looking at where we can fit in some R&R in the form of
all things diving.
The DAN team has been hard at work researching
and reviewing articles, ideas and plans for the year. As
this edition is part of our 20-year anniversary, we have
highlighted topics that are still as relevant today as
ever. In our main article, It’s a regulation thing, we
have looked at this aspect and how it impacts on the
diving community. As DAN, we are constantly looking
at areas which will educate and enlighten our
members and where possible we endeavour to be included on decisionmaking platforms for your benefit.
While it is never one’s intention to break the law, unexpected or
unintentional events can result in being on the wrong side of the law and
can result in dire consequences. This applies specifically to dive operators,
but it also gives the recreational diver insight into the laws governing
operators. DAN has various programmes specifically aimed at hazardous
identification and risk assessment (HIRA).
Our article on lightning, a phenomenon South Africans will definitely
come across at some stage, gives readers information on how lightning
works and how to ensure that one does not become trapped in a situation
where one is exposed to harmful elements. Rather be safe than sorry!
Dental danger deep down explores an incident of barodontalgia;
although cases of dental barotrauma are considered rare, they highlight
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0860 242 242 from inside South Africa.

the importance of maintaining one’s holistic health and fitness to dive.
Suffering from barodontalgia during a dive could lead to a deviation from
the dive plan and a potentially life-threatening situation.
DAN works behind the scenes on a number of platforms to ensure that
we promote safe diving practices. Our research platforms are well-known
locally and internationally and we will be presenting these around the
country, inviting divers to participate in research studies. We have recently
had the opportunity to become involved in a project with handicapped
divers in KwaZulu-Natal. This has provided us with new insight into the
world of handicapped divers. In a future article we will provide more
information on this wonderful experience.
It is always our idea to provide our members with information that will
be interesting, informative and an easy read. The idea of having a working
knowledge of a vast number of topics is always a good idea; however,
having DAN as your diving partner is just the right thing to do. We are
there for our members 24/7/365 and will always be willing to go the extra
mile to ensure your safety. Our dedicated team is both knowledgeable and
capable in the event of an emergency. Their vast network of information is
always available.
In the coming months, you will be invited to attend various events
around the country and we look forward to meeting our members. These
events serve as both an educational and a fun meeting place for passionate
divers from across the ocean depths.
Wishing you all a wonderful year of exciting dives.
Ann Schwaeble
DAN-SA Director

Insight Incident
DAN LETTERS
Here’s to many more safe dives

I would like to relay my first experience with
DAN-SA and let you know what a pleasure it has
been dealing with them.
I was recently in Miami, Florida and was invited
to go and dive the USS Spiegel Grove Navy wreck
near Key Largo in the Florida Keys. I was due to fly
out of Miami to London shortly afterwards and was
a little wary of doing the dives in Key Largo before a
very long flight back to London and then another 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) 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. My concern was that I would have done
two nitrox dives and then two exceptionally long
flights thereafter, so I was unsure of the procedure
for that kind of scenario.
I contacted DAN-SA who requested my dive
plan and asked what my depths and so on would be.
I was absolutely astounded by the level of service I
received, not only from this initial call, but from
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 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 Reyneke, who
was just double checking that all was in order and
that I had travelled safely.
This has raised my faith in DAN-SA completely
and I cannot see myself being a diver, whether it be
recreational, technical or professional, without my
safety net that is DAN-SA 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 my expectations.
To any diver, a DAN-SA membership is
something you should not just consider, it is
something you should have!
To DAN-SA, thank you again for everything.
Here’s to many more happy and safe dives.
Morgan Malyon
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DAN LETTERS
Many reasons I love DAN-SA

There are a few, if not many, reasons why I love DAN-SA;
which is why I chose and support them. For instance,
being a Tanzanian diver, I felt lucky when DAN-SA made
the decision to have a chamber stationed in Zanzibar,
which is an obvious sign of care for its members.
DAN-SA does a wonderful job of keeping all their
members informed and up to date through magazines,
mail and other methods, covering everything that
concerns diving-related accidents and more.
DAN-SA also educates divers at reasonably
affordable prices for those who want to pull up their
socks and cannot afford to do so somewhere else.
They offer courses such as First Aid and you get to ask
professional medical doctors for advice.
However, these reasonable fees that the DAN-SA
members pay are worth it, as you can be confident that
they do their job well and provide life-saving advice too.
Even members of your family can sign up as non-diver
members, which means that DAN-SA will care for them
when they are travelling.
Keep it up DAN-SA! You are doing such inspiring
work. Keep catering for every diver’s needs and
educating them about their environment and other vital
information.
I will not hesitate to give my vote of thanks to the
directors, secretaries and all DAN-SA office workers; not
forgetting the willing, trustful and honest members of
DAN-SA who keep DAN-SA alive.
H.M. Kideme
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OUR FIRST STOP

We will be heading to
Do Ouro and Sodwana
near the end of February.
Keep an eye on SUBMERGE
and DAN-SA’s social media
pages for more info.
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Legal

It’s a
regulation thing
SA diving regulations

By Dr WAJ Meintjes

In South Africa, recreational diving is still specifically excluded from the “Diving Regulations, 2009”.
However, diving operations must comply with the Occupational Health and Safety Act, 1993 (OHSA),
which dictates that any workplace must be “safe and without risks to health” for all those affected.
This article explains how this is ascertained in court and how dive operators can ensure legal
compliance for a safe operation.
©Shutterstock.com/Dudarev Mikhail

ecreational diving is formally regulated in
several countries around the world. A google
search will quickly yield examples, such as the
“Safety in Recreational Water Activities Act, 2011” and the
associated regulations and codes of practice in Australia,
or the “Diving at Work Regulations, 1997” in the UK (with
the associated “Approved Code of Practice” and guidance
for recreational diving projects). The same applies to many
other European countries. Even in Southern Africa, covered
by DAN-SA, there are examples of formal regulation, such as
the “Maldives Recreational Diving Regulation, 2003” or the
“Regulations for Amateur Diving, 2006” of Mozambique.

R

In South Africa, recreational diving is
specifically excluded from the “Diving
Regulations, 2009”.
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However, in South Africa, recreational diving is
specifically excluded from the “Diving Regulations, 2009”.
If we consider our legal system as responsible for law and
order in our society, how do we then approach recreational
diving as an “unregulated activity”? The fact of the matter

is that recreational diving is not unregulated. Its exclusion
from the diving regulations does not mean it is excluded
from the Occupational Health and Safety Act, 1993 (OHSA)
and other regulations published in terms of the OHSA.
The OHSA dictates that any workplace (including
recreational diving operations) should be “safe and without
risks to health” for all persons employed in that business
(such as instructors, dive masters, skippers, etc.) as well
as for “persons other than employees who may be directly
affected by the activities”. The lack of regulations for
recreational divers (published in terms of the OHSA) thus
results in difficulty ascertaining whether a diving operation
is “safe and without risks to health”. The use of terms such
as “as far as reasonably practicable” confounds the issue
further. Having detailed regulations would make legal
compliance easier, since there would only be one place to
look in order to find what is required: the recreational diving
regulations.
While there are no formal regulations in place, there
are at least three mechanisms by which the court system
would establish whether a diving operation is “safe and
without risks to health”:
-- By using the “reasonable dive operator” principle.
This approach involves the establishment of what
the “reasonable dive operator” would foresee and
how the reasonable dive operator would act. This
is generally established through reasoning of good
practice or by presenting compelling information,
as well as some other techniques used by the legal
experts. This principle is commonly used in cases of
criminal negligence and in tort law (looking for repair
of damages suffered).
-- By using existing “industry standards”.
Certain industry standards could be considered to
amount to regulations. For instance, the industry
standards dictate the necessity of sufficient oxygen
and a delivery system available to treat an injured
diver. The guidelines provided by training institutions
and the international legislative texts could be
considered as industry standards and (even though

Contents

Legal

--

we do not have regulations in South Africa) it may be
useful to read the regulations in place in other parts
of the world.
By following the process to determine what is
“reasonably practicable”.
This warrants some further explanation – and it is the
process we have decided to follow within DAN-SA.

REASONABLY PRACTICABLE

The legal definition of “reasonably practicable” is described
in Section 1 of the OHSA. It requires four elements to be
considered:
1. the severity and scope of the hazard or risk concerned
2. the state of knowledge available concerning the
hazard or risk and of any means to remove or mitigate
the hazard or risk
3. the availability and suitability of means to remove or
mitigate the hazard or risk
4. the cost of removing or mitigating the hazard or risk in
relation to the benefits deriving therefrom
It is evident that the whole process starts with a
Hazard Identification and a Risk Assessment (HIRA). No dive
operator should provide services if he or she does not know
the hazards and risks associated with the operation for their
own employees, as well as for other people who may be
affected.
In order to assist dive operators, DAN-SA has developed
the HIRA Programme for recreational diving operations.
This has been implemented at a number of dive operators
nationally and internationally. DAN-SA continues to make
information available in order to assist with the removal
or mitigation of those hazards and risks. The DAN-SA HIRA
Programme covers all three of the first steps involved in
self-regulation within our industry, allowing recreational
diving operations to comply with the Act and move towards
healthy and safe operations. This goes beyond the typical
diving-related risks such as decompression sickness and
barotrauma; it also covers hazards related to slips and falls
and exposure to noise, among others.
After participation in the programme, the dive operator
simply has to complete the fourth and last step – he or she

must look at the cost-benefit ratio and decide whether it is
“reasonably practicable” to address the hazard or risk that
was identified.

WHERE TO FROM HERE?

The way forward is self-regulation and ensuring compliance
with existing regulations. Dive operators should consider
the diverse range of hazards and risks associated with their
operations and collaborate in the DAN-SA HIRA Programme.
We are aware of a number of dive operators who have
been visited by the Department of Labour inspectors –
usually following complaints from disgruntled employees
or the public. The notices issued by the inspectors have all
involved the other (non-diving) regulations and the OHSA.
These included concerns about noise surveys that have not
been performed, the way pressure vessels are handled and
other general safety concerns.

The way forward is self-regulation
and ensuring compliance with existing
regulations.
It seems as though the diving public is becoming
increasingly aware of the health and safety requirements
that apply to the operations in which they are involved.
The “reasonable diver” is now expecting more from the
“reasonable dive operator”. This is not a problem if the
simple step-wise approach is followed to identify hazards,
assess the risks, and to address systematically those hazards
and risks that were identified.
DAN-SA is proud to mention a new training programme
to qualify “Dive Safety Officers”, who will receive more
in-depth training following these processes. Those who
qualify may then offer their services as consultants to dive
operators. The programme is explained in detail in Alert
Diver’s Spring 2016 issue, available to DAN-SA members. For
more information go to www.dansa.org

©Shutterstock.com/InStock
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Slow is the
way to go
Ascent rates

By Scott Smith

Many practices exist when it comes to
ascending after a dive. Some people follow
newer guidelines of 10 m per minute and
others are comfortable ascending at 18-20 m
per minute. Some divers follow the rates set
by the manufacturers of their dive computers
and others just make sure they ascend slower
than their own bubbles. But where does all this
information come from and what constitutes
a safe ascent rate? Is there a magic number
divers can use to ascend at the end of dives
to minimise the risk of decompression illness
(DCI), and what are the downsides of ascending
too fast?

lmost all experts in dive medicine agree that divers
should ascend slowly following dives, whether
recreational, working or technical. The reality is that
very little direct evidence exists on what ascent rate is the safest.
Most of the recommendations come from observational studies
of bubble grade found using Doppler ultrasound or are based
on anecdotal or theoretical concerns. In the early days of diving,
John Haldane and Leonard Hill experimented with a variety of
linear ascent rates, some as slow as 1 m per minute, but the rate
itself was not sufficient to prevent decompression sickness (DCS)
when exposures were sufficiently great. Haldane realised there
must be an optimal ascent rate that would reduce unnecessary
exposure to depth and provide a sufficient decrease in pressure
to allow offgassing but be slow enough to protect divers from
DCS. This ascent rate is thought to vary depending on the depth,
tissue saturation and breathing gas. In saturation diving, the
decompression rate is in the order of several hours per metre,
while in quick, deep diving it is in the order of minutes per metre
– faster at depth and slower close to the surface. In recreational
diving, where the depth and exposure are limited, a maximum
ascent rate may be specified without regard to depth.
US Navy frogmen generally wanted to ascend from their dives
and exit the water quickly, but such quick ascents were impractical
for hardhat divers. Thus, a compromise of 18 m per minute was

A
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reached. This ascent rate remained in place for many years
even as dive tables continued to be refined. It was not
until about 20 years ago that the US Navy changed their
recommended ascent rate to 10 m per minute.
In 2009, a study published in the journal Aviation, Space
and Environmental Medicine looked at 47 recreational
divers using ascent rates of 10 m per minute and 18 m
per minute. At various intervals following the dives, the
divers were checked with Doppler ultrasound devices and
the group that had a faster ascent rate was shown to have
higher bubble grades. This gives credence to the theory that
slower ascents help reduce decompression stress on the
body after diving.

PERILS OF QUICK ASCENTS

Decompression stress is defined as the amount of inert gas
dissolved in various tissues throughout the body. During
ascent, bubbles increase in size and are released by tissues
into the veins. These venous bubbles then travel to the
lungs, where they are offgassed through normal breathing.
Faster ascent rates are thought to have an impact on
decompression stress by not allowing sufficient gas bubbles
to be offgassed through breathing.
DCI is one of the greatest concerns associated with fast
ascents. When bubbles arise or become trapped in tissues
or vessels, they begin to cause traumatic injury to the body,
which is known as DCS. Air can enter the arterial circulation
and result in an arterial gas embolism (AGE), which can
cause a rapid onset of stroke-like symptoms. AGE may occur
subsequent to lung injuries but may also happen in the
absence of any apparent injury to the lungs. On the other
hand, rapid ascents can occur with no ill effects at all.
Besides not allowing for sufficient offgassing during
decompression, rapid ascents can have other implications.
Expanding gas in air spaces such as middle ears and sinuses
may cause local injuries known as reverse blocks or reverse
squeezes. These pressure injuries (barotraumas) occur
when gas expands in these spaces faster than the body can
equalise them. Congestion is often a factor in reverse blocks.
The lungs also need time to release expanding gas. During
slow ascents, this is achieved through normal breathing as
the lungs are constantly equalising to ambient pressure. If
the ascent is too fast and the lungs cannot accommodate
the expanding gas, pulmonary barotrauma can result.

while at depth. Keep in mind that equipment changes such
as switching from aluminium to steel tanks have an impact
on proper weighting and buoyancy control during the dive
and the ascent.

The most common method of controlling speed
during ascent is to simply vent excess air from
the BCD or drysuit during ascent.
The most common method of controlling speed during
ascent is to simply vent excess air from the BCD or drysuit
during ascent. Body positioning can also help by increasing
drag in the water. Monitor your computer and know what
ascent rate it has been set to. If the rate is faster than you
prefer, many computers allow you to change it. Use of a
bottom slope, wall, ascent line or other visual or tactile
reference is helpful. When practising ascents in open water
without a slope or ascent line, closely monitor the time and
depth during your trip to the surface. Safety stops are a great
way to slow down and pause your ascent in the shallow
depths, where the greatest changes in pressure occur.
Despite the lack of definitive consensus on what
ascent rate divers should use, “slow” is a good way to go.
The US Navy and the National Oceanic and Atmospheric
Administration (NOAA) use a rate of 10 m per minute and
recreational dive-training-agency recommendations range
from 10-18 m per minute. Regardless of the ascent rate you
choose, it is most important that your ascents be well under
control.
©Shutterstock.com/hsagencia

KEEPING IT UNDER CONTROL

So how can divers control their ascent rates so as not to
exceed the limit on which they have decided? One way is by
practising buoyancy control skills. Buoyancy control devices
(BCDs) and drysuits rely on air inside them while at depth
to control buoyancy. During ascent, this air expands causing
the diver to ascend more and more rapidly if it is not vented,
which can lead to an out-of-control ascent. Improperly
maintained inflator or deflator mechanisms on BCDs and
drysuits can cause more air to enter the system than
intended and may prevent the diver from venting air quickly
enough to stay in control. Proper weighting before the dive
is also essential in helping to eventually control ascent rate,
since the diver will not need to add as much air to the BCD
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Steve Rusznyak General Manager, SCUBAPRO

NAME
Steve Rusznyak
AGE
43
HOMETOWN
Johannesburg, South Africa
ROLE IN THE DIVE
INDUSTRY
General Manager at
SCUBAPRO South Africa /
Scuba Equipment Africa.
FAVOURITE DIVE
DESTINATION
The water – but seriously
everywhere, although my
current favourite is the
caves at Komati Springs.
WHY I AM A DAN MEMBER
It brings peace of mind,
particularly with respect
to cave and tech diving.
Also, I am fascinated by the
ongoing, active research
DAN is doing and support it
fully because understanding
it directly affects my
physiology and well-being.
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or as long as I can remember, I have been drawn
to water and have a fond memory of snorkelling
in a small tidal pool in Ballito, KwaZulu-Natal
when I was six or seven years old. I saw my first octopus
there and after that, my mom could not get me out of that
tidal pool for meals! Strangely for someone of this age, I
used to have recurring dreams of our house at the time
being underwater; there was nothing more exciting than
swimming from room to room.
I think Man From Atlantis, a series starring Patrick
Duffy before Dallas fame, was on TV and I remember my
brother and I throwing our parents’ garden furniture into the
swimming pool, sacrificing our old comics and diving in to
pretend we could read and breathe underwater. Needless to
say, I can still feel the hiding we received when the garden
furniture started to rust!
In 1991, I completed my National Service with the
South African Navy serving on the SAS Tafelberg, but due
to colour blindness, I could not apply for diving. As a result,
after finishing with the Navy, I saved up and paid for a NAUI
Open Water 1 course, the most expensive one I could find,
with qualifying dives in Sodwana Bay. The rest, as they say, is
history. I was completely hooked and turned down a school
bursary to study in order to pursue diving as a career. I do
not include gory details about the five years I spent trying to
convince my folks that this was a real career and that I was
not going to become a professional beach bum!
I progressed through my certifications over the next
few years, working in Umkomaas for The Whaler as a dive
master and eventually instructor, after I completed the
second PADI Instructor Development Course/Instructor

F

Examination to be run in South Africa in 1994. I had my
sights set on the Middle East and in 1994/1995 I spent
nearly two years there, working in Dubai for a month or two
and finally at the government-owned Oman Dive Centre
based just outside of Muscat in the Sultanate of Oman. This
period was incredible from both a diving and business of
diving perspective. We hosted many incredible legends, from
the late Jacques Cousteau and the Red Arrows acrobatic
team, all the way through to numerous photographers
including National Geographic’s David Doubilet. The diving
was also out of this world and I was fortunate to be in the
water almost every day.
After returning to South Africa, I spent the next period
working in the retail dive industry in Johannesburg and
then Durban. Eventually in June 1997 I was lucky enough
to be offered a sales representative position with Scuba
Equipment Africa, the distributor for SCUBAPRO for
Sub-Saharan Africa. Having worked with SCUBAPRO in
Oman, I had developed a huge respect for this brand.
Realising that I probably could not teach diving forever, I
jumped at the opportunity. Rhys Couzyn, the owner of Scuba
Equipment Africa, and I were also at school together and I
have been very lucky to draw from his immense expertise
over the last two decades.

I think the key to longevity for me was
separating the business of diving from
actual diving.
Over the years it has been incredibly satisfying to see
SCUBAPRO grow in this region. I have thoroughly enjoyed
the long-term approach we take with our business and the
relationships we have developed with the industry at large.
I think the key to longevity for me was separating the
business of diving from actual diving, and when I managed
to make this mental shift I also happened to complete my
IANTD cave course with Don Shirley in 2013. I guess coming
full circle to swimming from room to room again as I did in
my childhood dreams has managed to keep my passion for
both business and diving ignited.
What I have always thoroughly enjoyed about diving is
that irrespective of whether it relates to physiology, physics,
equipment, skill set or business practice, there is always
more to learn to keep me immersed.
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Dental Danger
Deep Down
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Insight Incident

By Brittany Trout

Dental barotrauma poses a serious risk; not only could lasting
dental damage occur, but also the accompanying pain could cause
a diver to deviate from the dive plan and ascend too rapidly. Proper
dental maintenance and frequent visits to the dentist are a must
for holistic dive fitness.
THE DIVER

THE INCIDENT

To avoid further complications and prevent the
dental-filling debris from damaging the bailout valve of
his rebreather, he switched to his backup open-circuit unit
and spat out the filling fragments. He then returned to
the closed-circuit loop to conserve breathing gas. His dive
buddy was attentive and assisted him with his scooter
and reel throughout the ascent. The diver stayed at 29 m
for 10 minutes to deal with the excruciating pain he felt
throughout his lower teeth before proceeding with a safe
ascent to the surface.

As he continued his ascent, two fillings fell
apart and came out of his teeth.

Several days after the incident the diver went to his dentist,
who suggested that biting too hard on the regulator
mouthpiece had generated pain similar to that caused by
bruxing, the grinding or clenching of the teeth. Diagnostic
X-rays showed the amalgam (metal) fillings in five of the
diver’s teeth were either damaged or missing entirely.
Defective fillings may have allowed air to enter between
the filling and the tooth and become trapped. During ascent
the trapped air expanded and created pressure against the
internal structures of the tooth, which triggered the tooth
pain and caused two of the fillings to fall out.
The dentist replaced the damaged fillings, but the diver
continued to experience tooth pain when diving. He sought
a second opinion from another dentist, who identified
through further X-rays that there were problems with

The diver, a 40-year-old male with more than 1 500 lifetime
dives, had no known medical conditions and reported a
healthy lifestyle. In the months before this incident, he had
multiple root canals and other major dental work done. He
made several decompression dives using a rebreather and
a scooter without any problems in the week preceding the
incident.
On his last dive of a weeklong series, the diver felt a
momentary dull pressure and pain in his lower teeth during
his descent. He dismissed it, since the pain seemed to vanish
as he continued with the dive to a maximum depth of 47 m.
When he started to ascend after spending 30 minutes at
41 m, he experienced sharp and severe pain in the same
teeth. After ascending an additional 2 m the diver became
aware that several dental fillings had come loose. As he
continued his ascent, two fillings fell apart and came out of
his teeth. He halted the ascent for a few minutes to compose
himself and assess how to reach the surface safely before
proceeding.

Contents

THE DIAGNOSIS

87

Incident

Insight
the fillings of four teeth and recommended replacement.
The diver had the fillings replaced and returned to diving
without experiencing tooth pain. This was a case of
barodontalgia (tooth pain caused by change in ambient
pressure), also known as dental barotrauma.

DISCUSSION

As a diver descends into the water, the ambient pressure
increases by one atmosphere every 10 m. This pressure
change affects body cavities such as the ears and sinuses
by creating unequal pressures between the body cavity and
the ambient environment. This is relieved by equalising the
©Pixabay.com/KlausHausmann

pressure. When a tooth is damaged, restored defectively
or has a loose crown, an opening may allow air to enter
into the space and become trapped during a dive with no
means of being equalised. The diver may experience tooth
pain during descent, when pockets of air that exist under
defective fillings are compressed, or during ascent as the
trapped air expands and may crack teeth or loosen or
expel fillings.
In this case, the diver had tooth pain on ascent due
to defective fillings, which subsequent dental diagnostics
confirmed. The unusual aspect of this case was that a total
of five teeth appeared to have been affected on the same
dive, two of which were confirmed to have lost fillings
during the dive. Barodontalgia generally originates with
poor oral health, neglected dental maintenance and/or
ineffective dental treatments. Of the 347 total cases of
barotrauma reported in the 2008 edition of the DAN Annual
Diving Report, two cases were categorised as barodontalgia.
Although considered a rare occurrence, barodontalgia
should not be dismissed. It can lead to potential safety risks
such as rapid ascents and impaired judgment during a dive
due to severe pain.

Barodontalgia can lead to rapid ascents and
impaired judgment during a dive due to
severe pain.
This case, in which as many as five teeth were affected
by barodontalgia during the same dive, is extreme. However,
it serves as a reminder that being fit to dive is holistic and
includes dental health. It is not necessary to seek a dentist
specifically trained in dive medicine for dental check-ups;
rather it is important to visit routinely a dentist that
provides quality care so you can be confident your dental
health is maintained. The FDI World Dental Federation
advises that divers have regular dental check-ups, refrain
from diving (or flying in non-pressurized cabins) within
24 hours of any dental treatment that requires anaesthetic
and wait seven days after an oral surgical procedure before
returning to diving.
Fillings are prone to deterioration over time. Semiannual dental exams allow the dentist to inspect existing
fillings for damage and to detect and treat tooth decay in a
timely manner. By maintaining good oral health, divers can
avoid barodontalgia and smile easily after diving.
©Pixabay.com/Kjerstin_Michaela
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Fitness

Improve Your
Breathing
By Kelli Cuppett
©pixabay.com/gazarow

Divers strive to safely optimise air consumption to allow for the possibility of more bottom time.
Practising rhythmic breathing without breath holding can benefit divers. Yoga is an excellent way to
refine and maintain your ability to breathe rhythmically even during periods of physical exertion.
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Consistent yoga
practice can improve
strength and flexibility
and can yield a
healthier mind and
body. Using the ujjayi
breathing technique
during yoga can teach
divers how to control
their breathing, so
that when they enter
the water, they can
maintain rhythmic
breathing despite
their physical exertion.
To embrace the full
benefits of yoga
practice, find a yoga
studio or registered
yoga teacher. Always
consult your physician
before beginning any
exercise programme or
changing your physical
activity patterns.

oga and scuba diving share a similar peaceful
energy and emphasis on proper breathing to
maximise the quality of the experience. Ujjayi
(oo-jie-yee), also known as victorious breath, is a breathing
technique used in many yoga practices. Ujjayi is performed
by constricting the back of the throat slightly as you
breathe in and out through the nose with inhalations and
exhalations of equal length. The breath constriction creates
a sound similar to that of ocean waves or Darth Vader. Using
the ujjayi breath during yoga gives the practitioner a basis
for monitoring the physical demand on the body: If the
breath becomes strained, the practitioner can decrease the
intensity to maintain smooth, steady and equal breaths. (This
breathing technique should not be used while diving.)

Y

Practising rhythmic breathing without breath
holding can benefit divers.
Here are five basic yoga poses to try while using the
ujjayi breath. Start and end with mountain pose. To increase
intensity you can add chair pose in between each pose. All
poses begin from standing.

Start and end your session
with the mountain pose.

MOUNTAIN

1. Stand with your feet hip width apart (or with your feet
together and your big toes touching).
2. Contract your thigh muscles to pull up your knee caps.
3. Descend your tailbone (i.e., subtly rotate your pelvis
to point your tailbone toward the ground, lowering it
slightly), draw your navel towards your spine and relax
your shoulders down your back, away from your ears.
4. Gaze forward. Distribute your weight equally between
the balls and heels of both feet.
5. Stay here for 10 breath cycles.
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Keep your knees over your
ankles when doing the
chair pose.

CHAIR

1. Bend your knees as if to sit in a chair. Your legs can be
touching or hip width apart.
2. Descend your tailbone to release the arch in your back
and bring your arms over your head in line with
your ears.
3. Gaze forward or up at your separated hands.
4. Use your feet for balance (i.e., balance your body
weight between the balls and heels of both feet).
5. Stay here for five breath cycles.
The Warrior 1 pose
requires you to bend one
knee 90 0 and raise your
arms overhead.

For the Warrior 2 pose,
extend your arms
parallel to the ground
in line with your ankles.

WARRIOR 2

1. Take a big step back with your left foot, placing it
perpendicular to your right foot. The instep of your
left foot should be in line with the heel of your
right foot.
2. Bend your right knee 90°, bringing your thigh parallel
to the mat and keeping your knee over your ankle.
Engage the quadriceps of your left leg and press into
your right foot and the outer edge of your left foot.
3. Extend your arms parallel to the ground (right arm
forward and left arm back) in line with your ankles.
Reach through the fingertips of each hand and relax
your shoulders down your back, away from your ears.
4. Gaze over the middle finger of your right hand.
5. Stay here for five breath cycles. Repeat on the
other side.
Extended Side Angle
pose – stay here for
five breath cycles.
Repeat on the other side.

WARRIOR 1

1. Take a big step back with your left foot. Your foot
should be turned out slightly and pressed firmly into
the ground.
2. Bend your right knee 90° to bring your thigh parallel
to the mat and keep your knee over your ankle.
Engage the quadriceps of your left leg and press into
your right foot.
3. Sweep your arms overhead, shoulder width apart,
relaxing your shoulders down your back, away from
your ears.
4. Gaze at your thumbs or forward.
5. Stay here for five breath cycles. Repeat on the
other side.
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EXTENDED SIDE ANGLE

1. Take a big step back with your left foot, placing it
perpendicular to your right foot.
2. Bend your right knee 90°, taking care to keep your
knee above your ankle and not forward over your toes.
3. Press into the outer edge of your left foot, lifting the
left arch. Engage the quadriceps of your left leg and
press into your right foot.
4. Place your right forearm on your right thigh and
extend your left arm over your head. Rotate your chest
toward the sky.
5. Stay here for five breath cycles. Repeat on the
other side.

To avoid an increased
risk of decompression
sickness, DAN
recommends
that divers avoid
strenuous exercise
for 24 hours after
making a dive. During
your annual physical
exam or following
any changes in your
health status, consult
your physician to
ensure you have
medical clearance
to dive.
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Lightning
Avoid the strike
By Brian Harper

According to a statement made by Environmental Affairs Minister Edna Molewa at a conference in late
2015, at least 100 people are killed annually due to lightning strikes in South Africa. Lightning strikes
are impossible to predict, but the risk of injury can be greatly reduced by adhering to a few important
safety protocols.
WHAT IS LIGHTNING?
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To mitigate lightning hazards, it is helpful to have a basic
understanding of how lightning works. Turbulence within
storms leads to the formation of positive charges at the top
of storm clouds and negative charges at the bottom. The
high concentration of negative charges near the base of
the clouds induces areas of positive charge on the earth. As
the electrical potential between clouds and ground grows,
storms send out invisible channels called stepped leaders,
through which electrons from the clouds travel. As a stepped
leader gets close to the ground, streamers of positive
charge rise from terrain features and objects on the ground
toward it. When a positively charged streamer connects to
a negatively charged stepped leader, the result is a return
stroke, or lightning.
Some objects and terrain features are more likely to
be struck than others. The three factors that determine
susceptibility to lightning strikes are height, isolation and
shape. Tall objects are more likely to be struck than shorter

ones, isolated objects are more likely to be struck than
those close to other ones and pointed objects are more
likely to be struck than rounded ones. To dispel two common
myths, lightning is not attracted to metal (metal is just a
good conductor of heat and electricity) and lightning can
definitely strike in the same place more than once.

MECHANISMS OF INJURY

Lightning causes injuries in several different ways:
-- Direct strike: a stepped leader from a cloud connects
with a streamer coming from a person, and a bolt of
lightning comes from the sky, striking that person
directly.
-- Direct contact: lightning strikes an object, such as
a flagpole or fence, which conducts current into an
individual touching it.
-- Splash or side flash: lightning strikes a nearby object,
such as a tree, and arcs over a person as it seeks the
ground.
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ASSESS YOUR RISK

It is much safer to be indoors than anywhere outdoors
in a thunderstorm. To avoid being caught out in a storm,
familiarise yourself with local weather patterns or listen to
a forecast. In many areas, thunderstorms are most common
in the afternoon, so plan excursions for early in the day.
Even if there is blue sky overhead, lightning may still be a
hazard if storm clouds are in the area. It is not uncommon
for lightning to strike several kilometres away from a storm;
in rare cases, “bolts from the blue” have struck the ground
as far away as 16-24 km from storm clouds, possibly even
farther.

Lightning is not attracted to metal and lightning can
definitely strike in the same place more than once.
The high speed at which light travels means that
lightning is visible almost instantaneously, no matter how
far away it is. Since sound travels at about 0.343 km per
second, it is easy to estimate the distance to a lightning
strike by counting the seconds between a flash and the
associated thunder. For every three seconds you count, the
storm is about 1 km away. It is a good idea to take evasive
action when a storm comes within 9-12 km or when the
delay between a flash of lightning and its associated
thunder is 27-36 seconds or less. In the commotion of a
thunderstorm, it may be impossible to determine which
flash of lightning is associated with which clap of thunder,
so it is safest to take precautions any time there is enough
lightning and thunder to cause such confusion.
©Shutterstock.com/CK Ma

TAKE COVER

The safest place to seek shelter during a thunderstorm is
inside a large, permanent structure. If no such building is
available, a vehicle with a metal top and the windows rolled
up is probably the next best option. Contrary to popular
belief, it is not the rubber tyres that make cars reasonably
safe during lightning storms, but the metal structure. When
lightning hits a car, the current is generally able to reach the
ground fastest by moving around the sides of the vehicle
rather than moving through the inside. Rubber tyres could
not provide adequate insulation against the 30 000 amps
lightning strikes commonly deliver.

The safest place to seek shelter during a
thunderstorm is inside a large, permanent structure.
---
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Ground current: when lightning hits the ground, the
current travels out through the earth in all directions.
The current diminishes over distance.
Blast: a lightning bolt instantly heats surrounding air
to temperatures between 9 982°C and 33 316°C. This
sudden rise in temperature causes rapid expansion of
air, resulting in a blast (and causing thunder).

If you are out in an open field and cannot get to a
building or a vehicle, the safest places to find shelter are
among low, rolling hills or in areas of forest where the trees
are of roughly equal height. Since lightning is most likely
to strike the highest object in an area, stay away from open
areas to avoid being the tallest object. You do not want
to be close to the tallest object either, so keep away from
isolated towers or lone trees as ground current and splash
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are responsible for the vast majority of lightning injuries.
High peaks and exposed ridges are bad places to be. Also
keep clear of areas where one type of terrain or ground
cover borders another, such as shorelines and the edges
between forests and fields. Finally, avoid long conductors:
fences, cables, railroad tracks and even wet ropes can
conduct current significant distances. Be sure to consider
lightning risk when picking a campsite.
While finding a safe location is the priority when a
thunderstorm approaches, there may also be some benefit
to getting into a lightning-protection position. Squat down
to minimise your height and limit your contact with the
ground to as small an area as possible. A metre of height
reduction can be sufficient to lower your risk of being struck.
Minimise your contact with the ground by keeping your feet
close together; this can reduce your risk of being injured by
ground current. Although the lightning-protection position
can be uncomfortable, it is best to remain in this position

outdoors while a thunderstorm is within 9-12 km from you.
Some sources advise placing your hands over your ears to
reduce the risk of ear injury from blasts. Members of a group
should separate at least 15 m apart to reduce the likelihood
of multiple injuries.

When on a boat, go below deck or, if possible,
into the cabin.
When on a boat, go below deck or, if possible, into
the cabin. Avoid tall objects such as masts, outriggers and
antennas; these should be lowered if possible and if there
is time to do so safely. Move toward the centre of the vessel,
as far as possible from electrical equipment, the water
and anything metal. Stay off the radio unless there is an
emergency; if you are holding the handset, your body may
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be the shortest path between the antenna and the ground.
Some boats (sailboats in particular) are equipped with a
lightning protection system designed to act as a conduit for
a strike. Such systems reduce the risk of injury to people and
damage to the vessel by presenting an unobstructed path
from the highest point on board, down through the hull into
the water. If a lightning protection system is present, do not
touch any of its components.

If a lightning protection system is present, do
not touch any of its components.
Avoid diving or being in the water during a storm. It
is hard not to be the tallest object around if you are on
the water and current can travel significant distances over
water’s surface. Some might think it is a good idea to stay
underwater as lightning does not tend to penetrate very
deeply into the water column, but this is not practical
in most situations. Gas supply, no-decompression limits,
body temperature and stamina are all more important
considerations. If you surface from a dive in a storm, it might
be reasonable to consider continuing to dive at a depth of
6-9 m, especially if you surfaced far from the boat or shore
and have reason to believe the storm will be short-lived or
is quickly losing intensity. However, this approach should be
considered only if all safe diving guidelines can be followed;
getting out of the water quickly is generally a better option.

FIRST AID

Victims of a lightning strike are safe to touch; they do not
carry a current. Administer first aid to anyone injured by

lightning, and then get them to a doctor. Lightning can
cause the following types of injuries:
-- Burns: electrical burns can occur anywhere on the
body. Punctate or point burns may result where
lightning enters or exits the body. Unusual feathering
patterns may appear on the skin. Secondary burns
from contact with metal or burning material can also
occur. Apply copious water to cool burns.
-- Cardiopulmonary and neurological emergencies: the
cardiovascular and nervous systems are electrical
systems and the brain controls the respiratory drive.
The high current of a lightning strike may cause
cardiac or respiratory arrest; immediate rescue
breathing or cardiopulmonary resuscitation (CPR) is
critically important to these individuals. Lightning may
also cause nerve and brain injuries, which can result in
motor, sensory, cognitive and psychological problems.
-- Trauma: the blast from a lightning strike can cause
serious traumatic injuries. Strike victims may be
thrown significant distances. Standard treatment
recommendations for wounds and musculoskeletal
injuries apply.
-- Eye/ear injuries: in addition to the flash we see on
the visible spectrum, lightning emits infrared and
ultraviolet (UV) radiation as well. These UV rays can
cause eye injury and blasts may perforate eardrums.
Eye or ear injuries require prompt evaluation by a
physician.
When storms approach, do not be afraid to speak up. Taking
shelter in the midst of outdoor activities is annoying, but
you could be the member of the group who prevents a very
bad outcome for everyone.
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Diving Doctor
Directory
EASTERN CAPE
Port Elizabeth

P. Conradie • 041 583 2121
A. Killian • 041 583 2121
P.A. Schwartz • 041 363 1901

FREE STATE
Welkom

H.J.R. Colyn • 057 353 3191
E. Kotze • 057 352 5905

Park West

N.C. Theron • 051 444 1346
		

GAUTENG

Hatfield

P. de Jager • 012 362 1119
B.H. Kloppers • 012 362 8828

Midrand

K.A. Ingham • 011 315 5817

Benoni

P. Lehman • 011 849 2475

Honeydew

H.H. Sauer • 011 801 5600

KWAZULU - NATAL
Amanzimtoti

P.D. Badul • 031 902 6665

Athlone Park

A.M. du Plessis • 031 904 7460

Bluff

I. Khallil • 031 400 6828
J.J. Wessels • 031 466 5030

Empangeni

D.J. Struwig • 035 792 1310
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Glenwood

J.C. Springate • 031 268 5255
M.C. Marshall • 031 268 5255

Scottburgh

G.P. Morris • 039 978 3344

Sunningdale

A.J. Groenewald • 031 562 9393

LIMPOPO

Durbanville

E.P. Bouwer • 021 976 3008

Gansbaai

H.C. Barnard • 028 384 0411

Hermanus

N.C. Abel • 028 312 1190

Hout Bay

C.C. Robertson • 021 434 4011

Polokwane

Mossel Bay

MPUMALANGA

Parow

W.J.S. van Zyl • 015 297 7388

Nelspruit

A.W. Hollmann • 013 755 5000
F.V.A. Fourie • 013 755 5000

NORTHERN CAPE

J. de G. Botma • 044 691 2011
C.J. Roberts • 021 938 9808
W.A.J. Meintjes • 021 938 5051
B.N. Andrews • 021 938 9816

Ridgeworth

F.J. Cronjé • 021 910 0454

Kuruman

Simon’s Town

Port Nolloth

Tokai

Springbok

Vredendal

WESTERN CAPE

Vredenburg

S.C. Wiid • 053 712 0461
M.J. Pravetz • 078 243 0670
N.J.M. Visser • 027 718 2685

Bellville

G.S. Wolfaardt • 021 943 3500

Brackenfell

L. Davids • 021 787 4497
J.E. Rosenthal • 021 710 9950
S.F. Nieuwoudt • 027 213 1053
W.H. Keuck • 022 713 5636

Waterfront

M. Brauer • 021 419 1888

H.A. Burger • 021 981 2118

INTERNATIONAL

Cape Town

Namibia

A. Daya • 021 424 2003
G.J. Greef • 021 424 2003
G.M. Rosendorff • 021 424 2003
L.A. de Kock • 021 424 2003
T. B. Welzel • 021 462 5493

H.J. Strauss • 026 4644 2022
N.E. Marais • 026 4632 3911
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