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VISION 
Striving to make every dive accident- and 
injury-free. DAN‘s vision is to be the most 
recognized and trusted organization worldwide 
in the fields of diver safety and emergency 
services, health, research and education by 
its members, instructors, supporters and the 
recreational diving community at large.

MISSION 
DAN helps divers in need of medical 
emergency assistance and promotes dive 
safety through research, education, products 
and services.

Divers Alert Network® (DAN®), a nonprofit 
organization, exists to provide expert medical 
information for the benefit of the diving 
public. 

DAN’s historical and primary function is to 
provide timely information and assistance for 
underwater diving injuries, to work to prevent 
injuries and to promote dive safety.

Second, DAN promotes and supports 
underwater dive research and education, 
particularly as it relates to the improvement of 
dive safety, medical treatment and first aid. 

Third, DAN strives to provide the most 
accurate, up-to-date and unbiased 
information on issues of common concern 
to the diving public, primarily — but not 
exclusively — for dive safety.

ALERT DIVER’S PHILOSOPHY
Alert Diver® 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 Divers 
Alert Network. DAN is a neutral public service 
organization that attempts to interact with all 
diving-related organizations or persons with 
equal deference. 

Alert Diver is published for the use of the 
diving public, and it is not a medical journal. 
The use and dosage of any medication by a 
diver should be under the supervision of his 
or her physician. 

DAN does not sell, lease or trade its mailing 
lists. The appearance of an advertisement 
in Alert Diver does not imply endorsement 
by DAN of any product or service shown. 
Individuals who reply to advertisements 
in Alert Diver understand that they are 
volunteering their information to the 
advertisers and are, therefore, subject to that 
company‘s mailing policies.

FOR SUBSCRIPTION OR MEMBERSHIP ASSISTANCE, PLEASE CALL +1-800-446-2671, 
OR EMAIL member@dan.org

FOR ADVERTISING SALES, PLEASE CONTACT: 
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Blanket Octopus
Janao Bay, Anilao, Batangas, Philippines 
By Songda Cai

A colorful blanket octopus (Tremoctopus violaceus) drifts freely 
with its wings spread out wide. My interpretation for this shot 
is the title “Soar.” With its wings spread out over the black 
background, it’s as if this wonderful creature is soaring and 
gliding in outer space. The tiny critter was trying to appear 
larger than it really is, which resulted in this perfect shot.

Nikon D850, Nikon AF Micro-Nikkor 60mm f/2.8D lens, 
1/320 sec @ f/25, ISO 500, Seacam Seaflash 150D 
strobes (2), Scubalamp V6K Pro (4), Seacam housing; 
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Oceanic Whitetip Shark
El Ikhwa (Brothers) Islands, Red Sea, Egypt
By Greg Lecoeur

In the Red Sea, oceanic whitetip 
sharks were victims of their bad 
reputations and were killed by 
humans some years ago. This 
apex predator, however, is important for the good health of the 
ocean and is slowly coming back. Accompanied by pilot fish, this 
inquisitive pelagic shark inspects everything that catches its 
attention and does not hesitate to come into contact with divers.
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strobes (2), Nauticam housing; greglecoeur.com

ON THE COVER:

Ocean
Views

http://scubashooters.net/portfolio/cai.songda
http://greglecoeur.com/


Whether it’s your first or 101st time diving the Florida Keys 
& Key West, North America’s only living barrier reef never 
disappoints. The truth is, with over a thousand different 
species, miles of corals, deep and shallow wrecks and 
countless dive centers offering charters, training and  
lodging, the wonders never cease. 

fla-keys.com/diving
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experience.
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of Key Largo, Islamorada & Pennekamp Park.
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floridakeysdivectr.com
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Located next to deep-water marina. Spacious 
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866-733-8554 or 305-451-2121
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Summer 2018 Goby Eggs 
on Tunicate
Seraya, Bali, Indonesia
By Henley Spiers

A father goby carefully watches over his 
eggs on a tunicate that is about 2 inches 
(5 cm) long. Incubating and hatching 
of eggs are finely attuned to the rhythm 
of the ocean. This goby will try to time 
the eggs reaching maturity with the 
full moon, when the currents will be 
strongest and the eggs will have their 
greatest chance of being widely spread.

Nikon D7200, 105mm f/2.8 lens, 
1/320 sec @ f/22, ISO 100, Sea and 
Sea YS-D2 and Inon Z-240 strobes 
(2); Retra Light Shaping Device, 
10Bar laser snoot, Nauticam housing; 
henleyspiers.com
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TALON wetsuits must be special ordered, as they 
are made one at a time, specifi cally for each 
customer. Every suit bears a registration number 
and comes with a certifi cate of authenticity signed 
by the craftsperson that inspected it. This guarantees 
that the TALON you receive was made in the USA 
to Henderson’s exacting standards.  

 

For more information about the TALON wetsuit, 
visit the Henderson website and look for the 
in-store display at your local Henderson retailer.

Look for the Talon display at
participating Henderson Retailers.



O
ne of the many great things about 
being a diver is the travel. Aside 
from the diving itself, I look forward 
to exploring new destinations and 
experiencing different cultures. 
Like many travelers, I plan my 

underwater excursions and topside wanderings in 
advance. But as we all know, no matter how well you 
plan a trip, you can’t always control the outcome. 

I was reminded of this fact during a recent trip to 
Beijing, when upon arrival I discovered that my luggage 
was still in the U.S. After daily phone calls to the 
airline, my bags finally arrived — seven days later, just 
as I was checking out of the hotel. 

While lost luggage is an inconvenience, there are 
certainly worse travel mishaps. That’s why we design 
DAN® products and services for divers, not simply for 
diving. Our team has reviewed and analyzed decades 
of incident, fatality and claims data to learn what 
problems traveling divers most frequently face. The 
following are the most common issues and some ways 
to mitigate them.

CARDIAC EMERGENCIES
I have a friend who enjoys adventure travel in Asia Pacific. 
His personal physician repeatedly warned him to improve 
his physical fitness so his body could keep up with the 
demands of travel. Unfortunately, my friend disregarded 
his physician’s recommendations, and during a walkabout 
in the Tablelands region of Australia he suffered a heart 
attack and required an expensive air evacuation and 
extended hospital stay. Although his physician warned 
him to improve his overall health, my friend told his wife, 
“I just never thought this would happen to me.”

Medical emergencies remain among the most 
common incidents DAN manages. Like my friend, 

the vast majority of members with predispositions to 
cardiac problems are aware of the risks, but awareness 
alone does not prevent heart attacks. Careful trip 
planning in consultation with a physician is important 
for people with any preexisting conditions and is 
especially critical for those with known cardiac issues. 
Understanding how to avoid exacerbating an existing 
condition and how to respond if a problem arises while 
traveling is critical for people with health concerns. 

INFECTIOUS DISEASES
While many serious diseases such as malaria and 
dengue fever are localized and typically well managed 
with prophylactic (preventative) medications, more 
common infectious diseases and infected wounds 
frequently plague traveling divers. The stress of travel 
combined with the damp diving environment and 
divers’ propensity to get minor nicks and scratches lead 
to many minor illnesses becoming severe and wounds 
that might be safely ignored at home becoming infected 
and requiring hospitalization. Unfamiliar foods and 
water-treatment solutions can also lead to common 
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gastrointestinal distress and result in hospitalization. For 
issues like these, prevention is key. To minimize your 
risk of serious complications that might affect your trip, 
consume only clean water and safely prepared food, 
treat and monitor even the most minor bumps and 
bruises, and address minor illnesses early. 

TRAUMA ON BOATS
My niece, who was diving in Australia, was accidentally 
knocked overboard and struck by the small boat’s 
propeller. Had it not been for another passenger (an army 
medic), she may not have survived. Medical treatment 
plus other related costs quickly approached $100,000. 

Injuries are common aboard boats. Slips and falls 
often seem minor — and fortunately most resulting 
injuries are — but a considerable number result in major 
traumas such as hip fractures, spinal injuries and skull 
fractures. Additionally, a significant number of propeller 
injuries were reported in the last decade. While individual 
occurrences of propeller injuries are relatively low, the 
resulting injuries are often quite serious — and costly. 
Fortunately for my niece, she had travel insurance to 
help manage the rapid escalation of emergency medical 
costs. The policy also covered a family member’s travel 
expenses to Australia to assist her. 

Minimizing injuries on boats requires the awareness 
of both boat operators and passengers. All new boat 
operators should have basic education on vessel 
operation and seamanship to mitigate the risk of the 
most prevalent and preventable injuries. Passengers 
should remain aware of boat movement and surface 
conditions. Whenever possible, stay seated or hold 
onto something. When it comes to boat safety, 
alertness is the key to injury prevention.

TRIP INTERRUPTION
During a group dive trip in the Philippines, several 
guests missed a flight from the small island resort 

to the airport in Manila due to severe weather. This 
resulted in missed connections and skyrocketing fares 
as passengers scrambled to rebook flights to the U.S., 
with some paying as much as $8,000 to get home. 
While rarely life-threatening, trip interruptions are 
inconvenient and can involve significant financial costs. 
Some of the most common causes of trip interruptions 
are weather, illness or injury and carrier delays, and 
with them often comes further irritation due to 
baggage delays and losses. Since weather, airline delays, 
luggage mishaps and illnesses are facts of life, it pays to 
protect your travel investment with travel insurance. 
DAN offers travel insurance for all budgets — visit 
DAN.org/travel to get an instant quote. 

MOTOR VEHICLE COLLISIONS
The idea of zipping around a tropical island via 
scooter is appealing to many people. But whether 
you rent a motorbike in Cozumel or a car in 
Australia, you’ll have to contend with international 
licensing and insurance requirements, local driving 
regulations and unfamiliar roads. It’s easy to see why 
motor vehicle collisions frequently top our list of 
reported nondiving incidents. Injuries range from 
scraped knees due to dropped motorbikes to serious 
automobile accidents, and the numbers suggest that 
divers are more likely to be injured getting to or from 
a dive site than during a dive. To help mitigate these 
risks, take time to know local driving regulations 
before you get behind the wheel, and stay well within 
speed limits. Better yet, hire local transportation, and 
let someone else worry about the driving while you 
enjoy the scenery. 

Managing risk while traveling can be tricky, 
especially because going to unfamiliar places means 
dealing with unexpected circumstances. DAN will 
continue to develop tools and resources to help protect 
you both above and below the water. AD
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A
s the magazine of Divers Alert 
Network®, Alert Diver is designed for 
passionate and engaged scuba divers 
— those who are invested enough in 
the scuba lifestyle to learn about dive 
safety and even purchase dive-accident 

insurance. So when DAN® members speak, we listen, 
and we learn. Sometimes we discover we didn’t make 
sufficiently clear some things we thought were obvious.

Alert Diver is fundamentally a print publication, 
and to that end we aspire to make the most beautiful 
product that ink on paper allows. We have sourced an 
especially bright white paper stock that’s thick enough 
to prevent a photo on one side of the sheet from 
showing through on the other side — it’s important to 
us that the extraordinary photography that appears on 
our pages is reproduced with fidelity. In an effort to 
better conserve our natural resources, we also source 
the paper from environmentally managed forests. Have 
you ever noticed the Forest Stewardship Council (FSC) 
logo on the masthead (Page 2)? That logo certifies 
that our paper is sourced from a forestry that replants 
what it extracts, a more environmentally sound process 
than even using recycled paper. We also use soy-based 

rather than petroleum-based inks to better reduce the 
magazine’s carbon footprint. But unbeknownst to many 
members, we also offer multiple ways to read Alert 
Diver as a digital publication.  

AlertDiver.com is updated quarterly to reflect the 
new content in each issue of the magazine. The website 
also serves as a searchable reference library for articles 
that have appeared in previous issues (dating back to 
Fall 2009) as well as medical case studies provided by 
the DAN research and medical information staff. I 
often use this functionality. For example, I was recently 
on a liveaboard, and a guest surfaced with a curious 
rash on her chest. I was pretty sure it was skin bends; 
we had internet available, so it was simple to type “skin 
bends” into the search box, resulting in 16 articles to 
review, each providing excellent examples of symptoms 
and outcomes. This case resolved with surface oxygen, 
and DAN member Cookie DelBiondo wrote a DAN 
Was There for Me article about it (AlertDiver.com/
Rash_in_Roatan) in the Winter 2018 issue. Now there 
are 17 articles about skin bends on AlertDiver.com. 

We also have a robust tablet edition, with each 
issue available for download free of charge. A small ad 
references the tablet edition in most issues of Alert Diver, 

FROM THE SAFETY STOP
PUBLISHER’S NOTE
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yet I’m surprised how often our members are unaware 
of its availability. I just received a Facebook message 
from a DAN member about this very thing. He asked, 
“Does Alert Diver come in digital form or only in print? 
It would be nice to be able to load it on my iPad so I 
can read it when I travel and have it as a medical and 
safety reference while I’m out on the boat. I keep my 
personal magazines archived in my library at home, but 
I don’t want to carry heavy magazines when I travel or 
chance losing them on the road.”  

Whether you use an Apple or Android phone 
or tablet, you can read Alert Diver on your device. 
Search “Alert Diver” in the Apple, Amazon or Google 
Play app store; the app and issue downloads are free. 
Offering this digital edition of the magazine furthers 
DAN’s mission of promoting safer diving, and it 
celebrates what we love about the underwater world.

Sometimes I’m chagrined by the feedback we get 
from members. I discover misconceptions I held 
about the production or distribution of Alert Diver. 
Canadian member Judy Barnes recently asked if 
we could quit sending her magazines in plastic 
wrappers. She wanted no part in the extraordinary 
accumulation of plastic trash at beaches and dive 
sites around the world. It was the first I’d heard 
about Alert Diver being mailed in plastic wrappers. 

We have worked diligently with our U.S. 
distributor to research and source a special mailing 
label that is easily releasable and won’t damage the 
cover when removed. We recognize many of our 
members archive their magazines, and if a photo is 
special enough to make to our cover, we don’t want 
the aesthetics marred by an unsightly label. It needs 
to peel away easily and not tear or scuff the surface. 
We assumed the same process was being used for 
magazines distributed in Canada, but the Canadian 
distribution agent chose another way to mail: a label 
on a piece of paper inside a plastic wrapper. 

Mea culpa. We didn’t know this was happening, 
and if not for a concerned DAN member we still 
might not know. We immediately rectified the issue; 
we now work with a new distribution agent and use 
the same easily removed labels used in the U.S. I feel 
a karmic deficit for not knowing sooner, but now 
that we know, we intend for no future issue of Alert 
Diver to be wrapped in plastic. 

Thanks, Judy, and thanks to all the DAN members 
who help us make this magazine a better member 
benefit. Let us know what you like, and for sure let 
us know when something’s wrong. AD 
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EDUCATION AND ENFORCEMENT
I was fortunate to be selected as 
the second manager of Key Largo 
National Marine Sanctuary in 
1987. In 1990 the park was greatly 
expanded to include most of the 
waters surrounding the Florida 
Keys and renamed the Florida 
Keys National Marine Sanctuary. 
The newly expanded marine 
protected area created five zones 
with different levels of protection. 
The zone concept was identified 
as a way to allow higher levels of 
protection to critical reef areas 
while allowing commercial and 
recreational fishing in other areas. 
In none of the zones, however, was 
the finning of sharks permitted.

One day while diving on South 
Carysfort Reef I encountered five 
hammerhead shark carcasses that 
had obviously been finned the 
night before. This was one sight I 
never expected to see in the Key 
Largo sanctuary, an area that had 

been under protected status since 
1975. They were right under the 
mooring buoy, as if the responsible 
party had tied up and butchered 
the sharks right there.

The 1993 Fishery Management 
Plan for sharks was an encouraging 
step forward to stopping the 
finning and overfishing of sharks. 
There was hope for recovery, and 
we slowly started having a few 
more limited encounters with 
sharks on the reefs of Key Largo.

A month ago when diving on 
Molasses Reef, I was lucky enough 
to see several Caribbean reef sharks 
swim by. I also caught one short 
glimpse of a hammerhead. These 
encounters are extremely rare relative 
to their likelihood in the shark 
sanctuaries of the Bahamas or French 
Polynesia, but it seemed education 
and conservation programs were 
working after 30 years of effort.

Fast forward to yesterday, June 
20, 2018; I learned that a vessel 

had been stopped carrying a load 
of finned sharks as it entered a 
main navigational channel in Key 
Largo. It’s shocking that a park 
that has been a National Marine 
Sanctuary for the past 43 years 
still has these unconscionable 
activities ongoing. We will never 
solve this problem without 
effective education and law 
enforcement programs.  

— Michael White,  
Key Largo, Florida

CHUUK: WRECKS AND MORE 
Nice article on diving at Truk 
(Chuuk). I have been there and 
dived a lot of the wrecks. I had 
always avoided excursions in Truk 
because I had the impression they 
would be too commercialized for 
my taste. I was wrong; the overall 
dive adventure experience was 
great. In addition to the diving, 
the islands and their jungles hold 

12  |  SUMMER 2018

FROM THE SAFETY STOP
LETTERS FROM MEMBERS

M
IC

H
AEL W

H
ITE



a lot of terrific World War II sites 
to explore. We found exploring 
the islands and jungle sites a great 
companion experience to diving 
the wrecks. I mention this because 
a couple of groups I know that 
went to Truk recently never left 
the hotel compounds when they 
weren’t diving. I am sure land-
based excursions would have 
enhanced their overall experience. 
Almost all the wreck sites in the 
Pacific have interesting stories 
about their islands, too. I think 
some mention of them connected 
to the dive experience might 
interest your readers. 
— Alert Diver reader, via email

As someone who has had the 
pleasure to tech dive Chuuk (Truk) 
Lagoon, I very much enjoyed the 
article about its great features. To 
say it is some of the absolute best 
wreck diving in the world would 
be an understatement, in my 
opinion. I would also like to remind 
everyone that the Chuukese refer 
to themselves as being from Chuuk, 
and we should respect that. Truk 
is the non-Chuukese name, and 
its use should be discouraged. The 
Chuukese are very friendly people 

who help us see their location and 
shipwrecks. Let’s respect them, too. 
— Ben Officer, Alberta, Canada 

BE PREPARED
My wife and I became certified 
divers in 1999. We manage to 
dive about every two years, but 
we always refresh our basic skills 
and communications signs before 
we dive. When diving in Roatan 
last November, we realized just 
how important this review is. On 
our third dive my wife ran out of 
air; she did not panic but signaled 
the divemaster, who gave her his 
octopus and led her back to the 
boat. Lesson learned: ALWAYS 
check your gas supply before you 
get in the water. Do not depend 
on the divemaster. 

On the afternoon dive the 
same day, my mask strap came 
completely off. I settled down on 
a sandy area. Because I dive with 
corrective lenses in my mask, I 
could not see to fix the strap.  
My wife saw I was having  
difficulty and fixed the mask for 
me. We continued the day without 
further issues.

Keep emphasizing safety! AD
— Robert Lay, via email 
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T
he impacts of climate change are no 
longer simply predictions; we can 
already see them around the world, 
perhaps nowhere more dramatically 
than at the poles. In the Arctic, 
temperatures are rising at twice the 

global rate, and the minimum extent of sea ice has 
fallen 39 percent since 1979. Because polar species 
have spent thousands of years adapting to their harsh 
climates, the rapid changes over the past few decades 
have led to sharp declines in several populations, 
including polar bears, ivory gulls and beluga whales. 
Many other species, along with the communities that 
depend on them for subsistence, are also threatened. 

According to the Arctic Council, not only is climate 
change by far the most serious threat to Arctic biodiversity, 
but it also exacerbates other threats such as ocean 
acidification and glacier loss, which affects terrestrial 
ecosystems. The picture in Antarctica is more complicated: 
The waters of the Antarctic Circumpolar Current are 
warming more rapidly than the global ocean, which 
is a major factor leading to the collapse of ice shelves 
in West Antarctica. Temperatures on land have been 
more stable. The ozone hole — a large area of depleted 
ozone in the stratosphere over Antarctica — has created 

lower temperatures over parts of the continent, affecting 
regional weather patterns, while stronger winds and 
melting glaciers have contributed to an overall increase in 
sea ice in recent years. This trend, however, is expected 
to change in the coming decades, to the detriment of ice-
dependent species such as the emperor penguin.  

Climate impacts add a new set of challenges to fish 
and wildlife populations that in many cases have already 

DIVE SLATE

14  |  SUMMER 2018

14 FACES OF CLIMATE CHANGE   
18 DAYS OF DISCOVERY AT  
    MONTEREY BAY AQUARIUM     
22 A RISING TIDE     
26 DAN MEMBER PROFILE      
28 PUBLIC SAFETY ANNOUNCEMENT, 
    PROGRAM SPOTLIGHT
29 TRAVEL SMARTER

FACES OF 
CLIMATE 
CHANGE
By Lauren Wenzel | Photos by Paul Nicklen



ALERTDIVER.COM  |  15

been diminished by overfishing, hunting and commercial 
whaling. Overall the impacts of climate change that most 
significantly threaten polar wildlife include the loss of sea 
ice, ocean acidification and shifting habitats.  

LOSS OF SEA ICE
At the current rate of warming, some climate models 
predict that summer sea ice will likely be gone from 

most of the Arctic by 2050, while other models indicate 
it could happen much sooner. Loss of sea ice affects the 
growth of algae, which provides the base of the ocean 
food web. Walruses and seals also depend on sea ice to 
rest, breed, rear young and feed. The problem is also 
self-perpetuating: As sea ice diminishes, new areas of 
the Artic are open for industrial and commercial uses, 
resulting in further regional environmental impacts.

Polar bears use sea ice to hunt, mate and rear 
their young. As sea ice area shrinks, polar 
bears will be forced to hunt more on land, 

threatening their survival and increasing the 
potential for interactions with people. 

http://alertdiver.com/
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We can already see several disturbing changes. In 
some areas, polar bears have been feeding more on 
birds nesting on the ground and cliffs than on ice, 
which may lead to local population declines for these 
species. Seabirds such as black guillemots, which 
have traditionally fed at the ice edge, are traveling 
further for food, leading to poorer health and lower 
breeding success. Walruses are losing opportunities 
to rest on ice directly over rich feeding areas and 
are hauling out in coastal areas, which increases the 
dangers to their young, who are more likely to be 
injured or killed in stampedes. 

Arctic scientists emphasize the importance to 
local species of the ocean north of Greenland and 
in northeast Canada, which is expected to be the 
last area that will be covered by sea ice through the 
summer. This “last ice area” is an example of refugia 
— areas that provide the last refuge for species that 
are increasingly threatened by climate change and 
other impacts.  

On the other side of the globe, Antarctic sea ice 
has temporarily expanded in recent years due to 
increased fresh water and stronger winds, but studies 
predict a loss in sea ice area over the coming decades. 
Already, the loss of ice shelves and retreat of glaciers 
in Antarctica have created huge new areas of open 
water, affecting the structure of the entire ecosystem. 
Emperor penguins depend on sea ice to support the 
krill populations on which they feed and to provide 

a refuge from predators; studies indicate at least 75 
percent of emperor penguin colonies are therefore 
vulnerable to anticipated low sea-ice conditions.  

OCEAN ACIDIFICATION
The ocean absorbs about 25 percent of the excess 
carbon dioxide in the atmosphere, causing chemical 
reactions that reduce the pH of seawater. As a result, the 
ocean has become 30 percent more acidic over the 200 
years since the beginning of the Industrial Revolution. 
In some places, acidification is affecting the ability of 
marine life to form and maintain shells and skeletons; 
shell-building species are not limited to shellfish and 
include microscopic animals near the base of the 
ocean’s food web. Species such as the walrus, salmon 
and gray whale feed directly on organisms vulnerable 
to ocean acidification. The problem is exacerbated by 
the fact that cold waters are naturally low in calcium 
carbonate — the mineral that forms the shells of many 
marine organisms — which is further reduced by the 
acidification process, meaning that shell-building species 
in polar regions are particularly threatened. 

SHIFTING HABITATS
With warming oceans, melting ice and growing 
acidification, increasing numbers of southern species 
are moving into Arctic waters. In some cases, they are 
competing against or preying on native species. Killer 
whales (orcas), for example, are expanding into Arctic 

Clockwise from top left: Humpback whales are a highly migratory species found 
in all the world’s oceans, including the Arctic and Antarctic regions. They have 
made a strong recovery since the days of commercial whaling and are known for 
their distinctive songs. • Elephant seals, the largest seal species, are found in 
Antarctic and Subantarctic waters. Capable of diving to more than 4,600 feet, 
they can stay underwater for up to two hours. • Most of the world’s narwhals 
spend the winter under the sea ice between Canada and western Greenland, 
breathing through cracks in the ice. Narwhal populations are likely to be affected 
by the effects of climate change, including melting sea ice habitat, changing food 
webs and vulnerability to attack by killer whales.
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waters, competing with other 
predators for seals and stressing 
native populations such as 
narwhals. Arctic cod — a key 
food source for seabirds and 
marine mammals — may be at 
risk from the current expansion 
of Atlantic cod into Arctic waters. 
These shifts are just a few of the 
more visible examples of how 
entire food webs in the Arctic 
and Antarctic are responding to 
increased fresh water, availability 
of nutrients, shifting ocean 
currents and other factors.  

WHAT YOU CAN DO
Take action to reduce your 
carbon footprint and spread 
awareness about climate 
impacts. Support initiatives 
from governments, industries 
and nonprofit organizations 
to protect natural areas that 
store carbon, including coastal 
“blue carbon” habitats such 
as seagrasses, mangroves and 
tidal wetlands. While marine 
protected areas (MPAs) cannot 
slow climate change, they can 
be used to protect those refuges 
that are experiencing fewer 
climate-related effects and other 
threats. You can also encourage 
actions to protect and conserve 
marine species and habitats in 
our polar regions. AD

Lauren Wenzel is director of 
the National Marine Protected 
Areas Center, a partnership 
between the National Oceanic 
and Atmospheric Administration 
(NOAA) and the U.S. 
Department of the Interior.
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T
he cure for anything is salt water: 
sweat, tears or the sea, wrote author 
Isak Dinesen. As divers, most of us 
can attest to the last. Children with 
disabilities also have the chance to 
feel the healing power of the ocean, 

thanks to a long-running program at California’s 
Monterey Bay Aquarium. Every summer these 
children park their wheelchairs and leave behind other 
physical and emotional constraints of their daily lives 
to experience the wonders of the Pacific Ocean.

Part of the aquarium’s summertime Underwater 
Explorers program (a daily surface scuba diving 
activity for kids), Days of Discovery allows children 
between the ages of 8 and 14 with varying disabilities 
and special needs to experience the ocean with the 
help of certified dive staff at the aquarium’s Great 
Tide Pool. In partnership with the Salinas Valley 
Memorial Hospital Foundation and Children’s 

Miracle Network, the program celebrated its 17th 
year in 2018. 

The Great Tide Pool, a natural tidal pool next to the 
aquarium, is surrounded by viewing decks and offers 
an ideal controlled environment for learning diving 
basics. Days of Discovery gives children with physical 
and cognitive differences the support they need to 
zip into a drysuit and peer down into the ocean. The 
diving is a modified type of snorkeling, which allows 
the children to float on the surface while breathing 
through a regulator without being fully submerged.

“We refer to Day of Discovery as the absolute best 
day of the year at the aquarium, even though it is in 
fact three different days,” said George Peterson, the 
aquarium’s director of dive programs. “We put people 
in the Pacific Ocean and let it do its work.” 

Children whose lives are affected by everything from 
amputations and cerebral palsy to hearing and visual 
impairments and autism require an extensive support 

DAYS OF DISCOVERY AT 
MONTEREY BAY AQUARIUM
 By Terry Ward
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network, from customized gear to 
a village of wet and dry volunteers. 
That’s where the program’s many 
volunteer divers and shore-based 
volunteers come into the equation, 
among them one special paraplegic 
diver and his golden labrador. 

Since the program’s inception, 
Marv Tuttle, the aquarium’s first 
wheelchair-using volunteer diver 
and the participant coordinator 
for the program, has been at Days 
of Discovery to greet families and 
help the children prepare for what’s 
often the biggest adventure of their 
young lives. 

A Vietnam War veteran, Tuttle 
sustained a spinal cord injury from 
a motorcycle accident in 1998 and 
is mostly paralyzed from the waist 
down. A diver before his accident, 
he rediscovered the healing powers 
of the water during treatments 
in a swimming pool while he was 
rehabilitating his injury.  

“Even with just that freshwater 
buoyancy, I was amazed when I 
got in the water again,” Tuttle said. 
“Getting back on a motorcycle 
would have been grounds for a 

divorce at that point, so I thought, 
‘What other outlet can I find that 
can be done with paralysis?’” 

That’s when Tuttle attended an 
event at the beach in Santa Cruz, 
California, that gave him the 
chance to get geared up and dive in 
the ocean. 

“Two volunteer divers from the 
aquarium who had been in the 
water with me that day told me 
afterward that they hadn’t even 
realized I was a wheelchair user 
until I exited the water,” Tuttle 
recalled. The men promptly 
invited him to consider being  
the aquarium’s first wheelchair-
using volunteer diver. That was in 
2002, and Tuttle has siphoned a 
lot of tank bottoms and scrubbed 
many a window in the aquarium’s 
iconic living kelp forest exhibit 
since then. 

“Gravity is not allowed in the 
water,” he said, “And whether I get 
in an exhibit to dive, or roll off the 
back of a dive boat, gravity has to 
sit there and wait for me to come 
back. I become air stingy, I breathe 
shallower, I move more slowly.” 

Tuttle’s main passion these days 
is helping recruit kids and prepare 
their families for Days of Discovery. 
He’s there on event days, signing 
in families and spreading smiles 
with his Canine Companions for 
Independence assistance dog, 
Yara, who helps him with his daily 
activities and is a whiz at calming 
the nerves of both the program’s 
participants and their oft-wary 
families who arrive with little 
knowledge of diving. 

Yara works her magic by laying a 
furry head in a lap, an instant nerve 
calmer in many cases, according 
to Tuttle, who has faced his own 
challenges relaying to families the 
benefits of getting their kids into 
the ocean. 

“When I try to recruit parents 
to the program, I say this sport is 
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Marv Tuttle, shown here with his 
dog, Yara, is Days of Discovery’s 
participant coordinator and Monterey 
Bay Aquarium’s first wheelchair-using 
volunteer diver. 

TY
SO

N
 V

. 
R

IN
IN

G
ER



ALERTDIVER.COM  |  21

so unique because we’re doing things we’re not 
supposed to be doing as human beings: We’re 
breathing underwater,” Tuttle explained, adding 
that the day of the event is when everything 
usually falls into place. “That’s when we have 
vision-impaired kids, hearing-impaired kids, kids 
on the autism spectrum and those with a variety 
of physical abilities discovering, ‘Wow, this 
weightless sensation is awesome!’

“On the Day of Discovery, they’ve left their 
wheelchairs and their prosthetic limbs on the 
upper deck, and they’re down in the Great Tide 
Pool in drysuits, all encased and bobbing like 
corks,” he said. 

It’s a sight that doesn’t leave many dry eyes 
among observers as they see the children’s joy; 
the aquarium operates as usual on the event days, so 
the public is welcome to watch. The children’s families 
enjoy free aquarium admission for the day. For the kids 
who aren’t able to enter the water, volunteer divers 
surface from the Great Tide Pool with sloshing trays of 
tidal zone denizens such as hermit crabs, urchins and 
limpets to show them. 

“For these 30 or 40 minutes in the water, the kids 
don’t reflect on their disability the way they do with 
their walker or in their wheelchair,” Tuttle said. “There’s 

nothing like seeing a child’s wheelchair on the platform, 
prosthetic legs next to it, and knowing their owners 
are off on a new adventure without them, in an ocean 
realm out of reach before this moment.”

The result for anyone who gets up close and personal 
with the ocean is the same for most people. “You 
put kids in the water, and they end up loving the 
experience,” Peterson said. “They love the animals and 
take that love and curiosity to the next level, becoming 
stewards for the ocean in all walks of life.” AD

A young diver takes his first steps on a path  
to adventure in the Pacific Ocean.
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A RISING TIDE 
EMPOWERING THE NEXT GENERATION OF OCEAN STEWARDS
By Amy Lee

L
ast fall a filmmaker invited high-school-
aged students in the Denver, Colorado, 
area to submit short application videos 
for the “adventure of a lifetime.” Three 
previously landlocked students would 
receive a scholarship that included an 

open-water scuba certification, a full set of dive gear, an 
introduction to the field of marine sciences and an all-
expenses-paid dive trip to the Florida Keys to get their 
fins wet in the ocean for the first time. Meanwhile, their 
experience would be filmed and edited for an 18-episode 
web-based series called A Rising Tide.

Filmmaker Matt Abraxas dreamed up the project and 
set out building a team of professionals to help provide 
this opportunity for students who may not otherwise 
have had the opportunity to experience the ocean 
firsthand. The team he assembled included Graham 
Casden, founder of Ocean First, a scuba diving, swim 
and travel company based in Boulder, Colorado; Mehgan 
Heaney-Grier, champion freediver, television personality 
and now host of A Rising Tide; and Klara Fejer, digital 
media specialist at the nonprofit Ocean First Institute. 

It wasn’t easy for the small selection committee to 
choose just three scholarship recipients from a pool of 

The eight Colorado students selected for A Rising Tide 
experienced a journey that started in the classroom and the 
pool, included marine science education with subject experts 
and concluded with their first experience in the open ocean. 
Throughout the program they talked a lot about the future 
and looked for ways to inspire others as leaders in diving and 
marine conservation.
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dozens of deserving applicants, 
so Casden and the rest of the 
team ultimately chose to fund five 
additional, partial scholarships. 

“It’s important to bring youth 
into the underwater world. 
A program like this helps to 
onboard the next generation, 
introducing them not only to the 
magic of being underwater in the 
ocean, but also to some of the 
serious issues facing the ocean 
today,” Heaney-Grier explained. 

The judges selected Josh 
Johnston, Fatima Flores 
Almanza and Emily Sanchez 
for full scholarships. Johnston, 
a 17-year-old from Lafayette, 
Colorado, applied because he 
is interested in science and is 
considering marine biology as a 
career. Almanza, a 15-year-old 
from the Denver suburb of Erie, 
Colorado, shared in her video 
application her amazement 
that more is known about 
outer space than the ocean 
and expressed her desire to 
be a part of ocean discoveries. 
Sanchez, a 16-year-old from 
Longmont, Colorado, marveled 
at the thought of swimming in 
the ocean at all as she explained 
that she had “never even been 
snorkeling” and was “expecting 
the unexpected.”

Despite growing up in 
landlocked Colorado, limited 
access to marine environments 
was not the only challenge these 
students faced throughout their 
journey. Like many teens, the 
scholars were learning how to 
balance their increasingly busy 
lives, juggling packed schedules 
of Advanced Placement classes 
and extracurricular activities. 
Additionally, Almanza shared 
with the group before beginning 
her dive certification that she 
did not know how to swim; she 
worked with the Ocean First 
swim instructors, however, to 

http://alertdiver.com/
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become more comfortable in the 
water and was able to channel her 
enthusiasm to help her overcome 
her initial hesitation. 

By the end of the trip, all eight 
of the scholarship recipients had 
successfully completed their dive 
certifications. Supplementing 
their classroom lessons and pool 
sessions, the students were exposed 
to a well-rounded curriculum of 
ocean-focused talks and lectures 
from scientists and other experts 
in the field, covering topics such 
as plastic pollution, shark ecology, 
invasive species, marine protected 
areas, marine archaeology and 
career development options for the 
marine sciences. 

“The goal was to empower 
today’s students to become 
tomorrow’s ocean heroes,” 
explained Heaney-Grier, who also 
served as the students’ mentor 
throughout the semester. 

“We wanted to show kids 
who might not otherwise get to 
experience the ocean that they 
have so many options to get 
involved in marine sciences and 
make a difference,” Fejer added. 
“We really wanted to drive home 
the idea that we all have an impact 
on the planet and the ocean, no 
matter where we live.” 

After a semester’s worth of pool 
practice as well as an unforgettable 
experience diving with sharks in 
the Denver Downtown Aquarium, 
the project culminated in the 
students’ trip to the Florida 
Keys, where they conducted 
their open-water dives in the 
ocean at the beginning of the 
summer. Traveling to Florida was 
especially exciting for Sanchez, 
because it was the first time she 
had ever flown on an airplane. 
The initial excitement of flying 
soon morphed into feelings of 
exhilaration for everyone at the 
thought of diving in the ocean. “To 

be around the ocean and around 
marine life,” Johnston said, “it’s just 
not a thing we get to do every day.” 

As the semester was ending, 
students developed action 
items to ensure their interest 
and interaction with diving and 
conservation would continue 
beyond filming. Several students 
are now interested in studying 
marine sciences in college or 
exploring previously unrealized 
opportunities for involvement in 
the field. 

“I love learning about how  
you can be part of ocean 
conservation even without being 
in the water at all times,” Sanchez 
said. As a member of her school’s 
speech and debate team, she is 
interested in pursuing a career in 
marine policy.

The group would like to repeat 
the scholarship process each year, 
with hopes of broadening the scope 
and expanding the program’s reach.

 “We are relying on the next 
generation to make a difference,” 
Heaney-Grier explained. The first 
step for this involvement has been 
set into motion. The students 
from A Rising Tide are now not 
only certified scuba divers but also 
stewards of the marine environment, 
armed with the knowledge to make 
a difference and the hope to inspire 
others to do the same. AD

This program was possible with the 
support of many generous sponsors 
and partners, including Ocean 
First, Ocean First Education, Scuba 
Schools International, Mares, Divers 
Alert Network, Paralenz, ChicoBag 
and To-Go Ware, Stream2Sea, 
Prawno Apparel, Strawesome, 
NOAA National Marine 
Sanctuaries, Denver Downtown 
Aquarium, A-1 Scuba and Travel 
Aquatics Center, and Sea Dwellers 
Dive Center of Key Largo. Watch the 
episodes at arisingtide.tv. 

http://arisingtide.tv/
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LLOYD AUSTIN
By Steven Peletz

Hometown: Berkeley, California
Years Diving: 68
Favorite Destination: Anywhere in the 
world, Palau for one
Why I’m a DAN member: I like the 
medical coverage. Whenever we have a 
medical question related to diving, we 
call DAN.

“I
s this safe?” 
I still hear 
the voice 
of scientific 
diving pioneer 
Lloyd Austin 

in my head each time I dive. 
From 1967 to 1996, Austin 
taught research diving at the 
University of California, Berkeley. 
He remains passionate about 
the ocean, marine sciences and 
dive safety long after crafting a 
meaningful career focused on 
research diving.

Sitting in his living room in 
Berkeley Hills, California, the 
remarkably fit 86-year-old Austin 
laughs as he tells his story: “My 
mother was convinced someday I 
would drown.” As a teenager on 
California’s North Coast in 1947, 
Austin walked through the surf 
alone to a depth of 12 feet in the 
frigid ocean using an oxygen tank 
he bought at a military surplus 
store. Wearing only a bathing 
suit, a dive mask and a breathing 
device designed for World War 
II pilots, he spent several minutes 
gasping for air and inhaling a 
gurgling mix of salt water and 
oxygen. When he sensed the tank 
and regulator were unsafe, he 
marched back through the surf 
and up a hill above the shore, 
where the valve immediately burst 
with a blast of oxygen. Electrolysis 
had etched a wormlike trail in the 
valve, causing it to fail. 

After graduating from UC 
Berkeley in 1952 and enduring 
a series of “deadly boring” jobs, 
Austin decided to follow his 
passion. He learned to freedive 
with the SF Cormorants, a San 
Francisco dive club. After a 
scuba course with the YMCA, 
then an instructor-training class 
with the National Association 

of Underwater Instructors 
(NAUI), he returned to Berkeley 
to take a zoology class studying 
microtechnique. After learning 
to slice, preserve and stain tissue 
samples for viewing through 
microscopes, his professor 
asked him to help teach the 
class. In the early 1960s, Austin 
began assisting scientists at the 
University of California Bodega 
Marine Laboratory and the 
Farallon Islands west of San 
Francisco. By 1961 Austin was 
teaching full time at Berkeley.

After lobbying for years, in 
1966 Austin finally convinced the 
Diving Control Board to train 
research divers at UC Berkeley. 
For the next 30 years he taught the 
research diving class and served 
as dive safety officer and chair of 
the Division of Diving Control. 
Austin focused on training divers 
for extreme conditions, designing 
exercises to help students gain 
confidence and avoid panic. 

“We didn’t know anything at 
first,” he jokes. But with first-year 
students Gay Ostarello, Ron Roth 
and later John Ostarello, Austin 
built a curriculum that physically 
and emotionally challenged 
students. The “bailout” exercise 
required students to hook their 
tanks and weight belts to the 
side of a Zodiac inflatable boat 
bouncing in the Pacific, climb 
aboard and jump back into the 
swells with 50 pounds of gear in 
their arms. Ideally, they would 
put their gear on after descending 
15 to 20 feet to the seafloor. The 
exhausted students, however, 
often dropped their gear and had 
to dive to retrieve items scattered 
on the seafloor before trying 
again. Many students could not 
pass the required exercises until 
the final class. Some failed. 
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“I cried in the locker room after 
pool sessions. I wondered if I’d ever 
pass,” recalls Jenn Caselle, who 
took the course in the 1980s and is 
now a professor at the University 
of California, Santa Barbara, where 
she runs a research lab. 

Austin’s policies were 
controversial. By flunking divers, 
he upset biology students and 
professors. Some people in the 
scientific diving community 
privately wondered if Austin’s 
exercises were too harsh, if he 
was crazy or if he might someday 
see a student killed in the ocean. 
Steve Clabuesch, dive safety officer 
at the University of California, 
Santa Cruz, explained that many 
dive officers fear the liability of 
pushing students in the ocean as 
Austin did. But according to Bob 
Willson, an early instructor who 
later became a fighter pilot, the 
dive program succeeded because of 
Austin’s discipline in weeding out 
students who couldn’t meet safety 
or proficiency standards. 

Austin’s safety record suggests 
that he was not crazy. His 760 
certified divers logged more 
than 130,000 dives. There were 
no deaths or known cases of 
decompression sickness. The 
only injuries were one broken leg 
and three ruptured eardrums. In 
contrast, DAN data show accident 
rates for various organizations 
ranging from 5 to 152 injuries 
per 100,000 dives — including 

drowning deaths, pulmonary 
injuries and decompression 
sickness; many accidents were 
caused by avoidable mistakes. 

Austin pioneered a 68-year 
career in dive safety and marine 
science, logging 7,000 dives along 
the way. At 86, he still dives in 
the 50°F waters of Monterey, 
California, and around the world. 
He trained a generation of marine 
biologists who went on to conduct 
research, run marine labs and 
oversee diving control boards. 
Some ran underwater archaeology 
projects on ancient Phoenician 
ships or dived under 8-foot-thick 
sheets of ice in the Antarctic. Some 
work at the National Oceanic 
and Atmospheric Administration 
(NOAA) and the California 
Department of Fish and Wildlife. 

“I made hundreds of dives 
working on my Ph.D., studying 
California hydrocorals,” Ostarello 
explained. “I used more than 40 
buddies from the UC program … 
and could not have done it without 
such well-trained divers.”

At lunch with Austin in Berkeley, 
I mentioned that I would be using 
nitrox on an upcoming dive trip. 
He lectured me sternly about the 
dangers of using nitrox at depth. 
A dive buddy leaned over and 
joked, “Face it, you’re a dead man.” 
Austin may occasionally sound like 
someone’s parent, but thanks to him 
each time I descend into the ocean I 
ask myself, “Is this safe?” AD

From left: Austin with Jacques Cousteau at Berkeley in 1970; photographing the reef in Palau

Opposite, from top: Austin enjoying the Palau sunshine between dives; at the first UCB dive 
class in Carmel, California, in 1967
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PUBLIC SAFETY ANNOUNCEMENT

A
fter a day of diving, many divers like to unwind back on 
shore or on the liveaboard with a glass of wine or a cold 
beer. There are many ways to enjoy a trip, but diving while 
under the influence of alcohol is not one of them. If you 

plan to drink, it’s important to do it responsibly and in a way that 
won’t affect your diving.

A practical study showed that experienced divers with a blood 
alcohol concentration (BAC) of 0.04 percent (the equivalent of two 
12-ounce beers over one hour on an empty stomach for a 180-pound 
man) had significantly compromised ability to perform the skills 
necessary for diving safely. At lower BACs, situational awareness 
and inhibition may be lowered, leading a diver to take unsafe 
actions in the water. Impaired judgment and slow reaction time 
can compound a bad situation — a fact borne out by alcohol being 
involved in roughly 50 percent of traffic accidents by people of 
drinking age and associated with as many as 70 percent of deaths 
related to water recreation.

Recent alcohol intake can potentially contribute to dehydration 
in divers, which can be a risk factor for decompression sickness. 
Breathing dry air, along with immersion and cold temperatures, can 
exacerbate preexisting dehydration. Alcohol may also enhance the 
effects of nitrogen narcosis, which when combined with elevated BAC 
and dehydration, can lead to otherwise preventable accidents. 

If boating is part of your dive trip, there are additional risk factors 
to consider. According to 2017 U.S. Coast Guard statistics, alcohol 
use is the fifth-highest contributing factor to boating accidents and 
the number-one contributing factor to deaths in those accidents. Not 
only does alcohol cause accidents, but intoxication combined with 
operator inattention, inexperience or machinery failure also makes the 
accidents much more likely to be fatal. 

While a drink with friends might be just the thing after a day of 
underwater exploration, don’t forget that a relatively safe activity 
can quickly become much less so when mixing alcohol with diving.

DON’T DRINK AND DIVE

PROGRAM SPOTLIGHT

W
hile most divers take as many precautions as possible 
when dealing with hazardous marine life, injuries still 
happen. Whether you experience a sting from brushing 
against an unnoticed jellyfish, fire coral or sea anemone or 

an illness from bad seafood at a favorite restaurant, it’s important to 
know what to do. Envenomations, injuries and poisonings from marine 
life are typically mild and require only simple interventions, although 
some toxins can lead to serious medical emergencies.

It’s not always possible to prevent injuries, so be sure you have 
a plan for those that occur. Knowing the right techniques and best 
options for medical care wherever you are can at the very least reduce 
the pain and discomfort of an injury — and may even save a life. 
With DAN’s First Aid for Hazardous Marine Life Injuries (HMLI) course, 
you’ll learn about the wide array of creatures that can cause injuries: 
fish and stingrays, sea snakes and jellyfish, mollusks and urchins. 
Whether it’s envenomation (bites) or trauma (cuts), seafood poisoning 

or an allergic reaction, DAN’s educators have considered a wide range 
of potential incidents and can guide first-aid providers through the 
appropriate responses to most situations. 

To give participants a truly in-depth education about HMLI, this 
course goes beyond just the first-aid protocols. The best treatment 
is prevention, so students learn to identify the most common 
culprits and causes of injuries and illnesses. Understanding the 
marine life — their habitats, characteristics and the mechanisms 
by which they can injure you — is vital to preventing unwanted 
contact. Equipment to minimize exposure, good buoyancy control, 
appropriate planning and a few first-aid supplies are important 
elements of the course. 

DAN’s HMLI course gives divers, first-aid providers and anyone 
who will be in or around the water the knowledge to help prevent 
and care for any marine life injury. To learn more or find a course 
near you, visit www.DAN.org/Training.

FIRST AID FOR HAZARDOUS 
MARINE LIFE INJURIES
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MAKING A SPLASH!
Experience the best diving the  

Turks & Caicos Islands have to offer.

1-800-234-7768
www.diveprovo.com

TRAVEL SMARTER

I
f you’re diving a lot this summer you 
might find yourself moving tanks 
to and from dive sites on a regular 
basis. Amid the work of dive planning 

and emergency preparations, it’s easy 
to overlook the safety hazards that come 
with some of the most mundane pieces of 
equipment. The tanks we use to explore 
the underwater world are safe, but only 
if they’re handled with appropriate care 
and precaution. Minimize your risks this 
summer, and know the hazards before you 
get in the water.  

LIFT WITH YOUR KNEES
Back injuries, while rarely divers’ most 
significant safety concerns, are the cause of 
many missed dives every year, and serious 
back injuries can cause long-term problems. 
Moving a single aluminum 80 cubic foot 
tank is relatively straightforward, but it’s 
heavy enough to cause a pulled muscle or 
slipped disc if you lift incorrectly. If you must 
lift a tank not attached to a carry handle or 
buoyancy compensator device (BCD), focus on 
moving the weight with your legs and keeping 
a straight back throughout the lift. Even 
better, attach the tank to a BCD, lift it from a 
comfortable seated position, and then carry 
it to your destination on your back — you’ll 
have two hands free to stabilize yourself or 
carry the rest of your gear. 

COMPRESSED-AIR CONCERNS
The more you transport and use tanks, the 
more frequently you’ll be exposed to the 
related hazards, and the more important 
it is to keep them in mind. These hazards 
are manageable but require a little extra 
thought when planning a dive. Keep your 
tanks serviced and cool, and handle them 
appropriately. Tanks require annual visual 
inspection and hydrostatic testing every 
five years, and tank valves have their own 
maintenance requirements. Make sure your 
equipment is serviced regularly to minimize 
your risk of failures both large and small 
and to confirm appropriate function of the 
valve or valves. Store your tanks in a cool 
dry area; if you’re not going to dive with 

them for a few weeks, it’s a good idea to 
store them with just a few hundred PSI in 
them — just enough to keep out moisture 
but not cause sustained load stress that 
could shorten tank life. 

When you transport tanks to a dive site, 
pay close attention to the outside temperature 
and how long your tanks will be in your car. 
As tanks heat up and the gas inside attempts 
to expand, your likelihood of dealing with 
a burst disc failure will increase. A final 
important concern is gas embolism caused by 
inappropriate valve handling. When you pick 
up your tanks, always make sure the opening 
of the valve is facing away from your hand so 
that if your hand slips and the valve opens, 
you won’t be able to accidentally inject high-
pressure gas through your skin and cause a 
gas embolism. 

BUCKLE UP
You wear a seatbelt in your car for good 
reason — so should your tank. A full scuba 
tank stores an immense amount of energy; if 
it ruptures as a result of a car accident, it can 
cause serious injuries or even death to people 
in or near the vehicle. Tanks can be restrained 
with simple tie downs, heavy equipment (such 
as weight belts or gear bags) or specially 
made vehicle-transport racks, but they should 
always be restrained in a way that prevents 
them from moving around the passenger 
compartment in an accident. AD

CYLINDER SAFETY

STEPH
EN

 FR
IN

K

http://alertdiver.com/
http://www.diveprovo.com/


Explore with DAN
@diversalertnetwork

TRAVEL 
BOLDLY.

Travel insurance designed for your style of adventure. 
At DAN, we’ve protected people who love the water for more than 35 years. 
And now with our new Per-Trip and Annual Travel Insurance plans, you can 
be covered wherever adventure leads — no matter how you get there. 

Get an instant quote at DAN.org/TRAVEL

DAN.org/TRAVEL

Per-Trip Coverage
Protection for one special trip
n Comprehensive coverage

n Affordable rates

Annual Travel Coverage
Year-yound, multitrip protection 

n Enroll once, travel often

n Savings for frequent travelers

Protection Includes
n Increased medical expense coverage

n New security evacuation benefit

n Higher baggage/sporting equipment coverage

n Expanded emergency assistance services

n Preexisting condition waiver

n Cancel for any reason option

Seaplane-Travel-Insurance-Spread.indd   All Pages 7/11/18   10:48 AM

http://dan.org/TRAVEL


Explore with DAN
@diversalertnetwork

TRAVEL 
BOLDLY.

Travel insurance designed for your style of adventure. 
At DAN, we’ve protected people who love the water for more than 35 years. 
And now with our new Per-Trip and Annual Travel Insurance plans, you can 
be covered wherever adventure leads — no matter how you get there. 

Get an instant quote at DAN.org/TRAVEL

DAN.org/TRAVEL

Per-Trip Coverage
Protection for one special trip
n Comprehensive coverage

n Affordable rates

Annual Travel Coverage
Year-yound, multitrip protection 

n Enroll once, travel often

n Savings for frequent travelers

Protection Includes
n Increased medical expense coverage

n New security evacuation benefit

n Higher baggage/sporting equipment coverage

n Expanded emergency assistance services

n Preexisting condition waiver

n Cancel for any reason option

Seaplane-Travel-Insurance-Spread.indd   All Pages 7/11/18   10:48 AM

http://dan.org/TRAVEL


“T
he grouper are gone!” 
I look up from my 
laptop and blink at 
Brice Semmens, who is 
silhouetted against the 
sand and seas outside our 

bungalow’s sliding glass door. Noticeably in a rush, Brice, 
a professor of fisheries management and conservation 
biology at Scripps Institution of Oceanography in San 
Diego, California, adds, “We’re going to take the scooters 
out to look for them. If they turn up and the current 
settles, we’ll be back to pick you up at 4 o’clock.” 

“How do you lose a thousand sizeable fish?” I’m 
thinking as the keeper of a very busy schedule dashes 
off into the glare.

Anna and I are on Little Cayman Island’s west end, 
hoping to dive on one of the last, and largest, Nassau 
grouper spawning aggregations known to exist. Our 
timing couldn’t be better. We arrived during “grouper 
moon” — the magical week following the first full 
moon of the new year, when grouper by the thousands 
gather at traditional spawning grounds to put their 
entire reproductive payload into a once-a-year effort. 

Just a few decades ago, as many as 80 Nassau grouper 
aggregations dotted the Bahamian and Caribbean 
seascapes. Today a dozen remains at best; the rest have 
been fished to extinction. In some cases, 90 percent of a 
region’s annual catch of the rapidly dwindling species is 
landed during the annual spawn. It is like catching fish 
in a barrel. The west-end site survives today thanks to 
a 15-year partnership between the Reef Environmental 
Education Foundation (REEF) and the Cayman Islands 
Department of Environment (DOE). 

Trying to save edible marine life is a tricky business: 
Cayman fishers, like others, protect their turf. For a 
decade and a half REEF and the DOE have banked on 
science, education and goodwill to win the day. So far, 
their efforts have paid handsome dividends, tripling the 
size of the Little Cayman aggregation since protections 
were put in place during the past decade. 

At 4 p.m. Christy Pattengill-Semmens, REEF’s 
Director of Science and Brice’s wife, knocks on our 
door and jubilantly announces, “The grouper are back.” 

When we arrive at the dock the research divers, who 
have been down twice already that day, have scattered to 

catch up on chores. With no benches or tank racks, the 
industrial gray DOE vessel looks every bit the working 
boat that it is. As the dozen divers return, the once-open 
deck disappears beneath compartmentalized piles of 
tanks, wetsuits, flippers, clipboards, assorted jury-rigged 
gadgetry and a surprising number of scooters used to 
power researchers along the deep sponge-lined ledge, 
where early arrivals are beginning to gather. 

Typical of February, the wind has been blowing for a 
week. Although still rough, the seas are forecast to settle 
before spawning begins. Once the boat is moored, the 
team peels off the bouncing platform with precision; 
Anna and I, following Brice and Christy, are right 
behind, heading down fast to maximize bottom time 
in the hundred-foot depth. Through the late-afternoon 
light we catch our first glimpse of the early arrivals 
moving like a restless cloud in the open water off the 
wall. A few of the thousand or so grouper are already 
showing off the distinctive two-tone pattern displayed 
by bewitched males anxious for the big event to begin. 
In the distance, divers busily maneuver around the 
outskirts of the aggregation, assessing sizes and numbers 
and searching for tagged fish.

Two days later, just in time for the prime nights of 
grouper moon, the wind drops, the sea softens, the 
sun pops out, visibility climbs, and the site’s notorious 
currents wane. “Best conditions in years,” we hear from 
the morning divers, who estimate that there are 6,000 fish, 
swollen with gametes, waiting for the day to end. On an 
early-afternoon visit to the site, the water is so clear we 
can see the fish 100 feet below, milling around in a mass, 
extending the length of the ridge and spilling far out to sea.

Later, as the sun sets, we descend through the surface 
of a glass-smooth sea. As we settle, the black-and-white 
males, now in the most prominent color phase, begin 
to swirl as they track crisscrossing trails of pheromones 
leading to swollen females hovering like blimps in the 
dim light. Within seconds, the males locate their targets 
and start aggressively nudging, causing the females to bolt 
horizontally, attracting packs of frenzied males. Females 
easily shake off smaller subgroups but eventually respond 
to the pressure, blasting toward the surface with up to 20 
suitors in pursuit. At the pinnacle of their rocketing rise, 
the females release tens of thousands of tiny transparent 
grouper eggs, which are simultaneously engulfed within 

HOW TO SAVE A FISH
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Above: The 2018 Nassau 
grouper aggregation in Little 
Cayman is dominated by 8- to 
10-pound teenagers waiting for 
the big spawning night along 
with a scattering of old-timers 
weighing up to 35 pounds.

Left: As an adaptation of their 
highly competitive reproductive 
strategy, the gonads of male 
Nassau grouper comprise 10 
percent of their weight, more 
than 20 times greater than 
that of other Caribbean family 
members.

colossal clouds of sperm. Groups by the score follow suit 
until the sea is awash with a new generation. 

Traveling back through Grand Cayman with Christy, 
on our way home, we share a pleasant seaside lunch 
with Phil Bush and Bradley Johnson from the DOE. 
Christy relays preliminary results from the first two 

weeks of work, and the men report on their progress 
monitoring a remnant aggregation not far from where 
we sit. It’s obvious that strong bonds have been built over 
15 years of pulling off the improbable. In a sunny mood, 
the guardians of the aggregation joke, reminisce, weigh 
strategies and discuss the years of work ahead. AD

http://alertdiver.com/
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E
lite athletes have long benefited from 
soft tissue massage, which can reduce 
stiffness and soreness. Recreational 
athletes such as scuba divers can use 
foam rollers — which are readily 

accessible in most fitness and training centers, homes 
and physical therapy facilities — to make self-massage 
accessible and affordable.

Foam rollers are available for purchase at local 
sports stores or online in a variety of densities, sizes 
and shapes to meet individual levels of comfort and 
tolerance. You may want to begin with a less dense 
foam roller and progress to a firmer roller as your 
tolerance increases. Although foam rolling may cause 
discomfort, it should never cause bruising. Always 
listen to your body and adjust as needed.

Scuba divers can incorporate foam rolling before 
or after regular workouts. Prior to a workout, rolling 
may improve the warmup by decreasing the muscles’ 
density and priming them for static stretching or your 
regular warmup and workout. Rolling after a workout 
may aid recovery by decreasing soreness while adding 
only five minutes to your routine. Stretching also 
strengthens the muscles used to support your body.

Try to add foam rolling at least three times per week. 
Start as described, and slowly roll up and down each 
muscle for 30 to 60 seconds. When you hit a tender 
spot (trigger point), hold the muscle in that position 
for a few seconds until tension begins to subside.

QUADRICEPS ROLL 

1. Begin in plank position with your upper thigh resting 
on the roller.

2. Roll the length of your quadriceps, using your elbows 
to guide the movement.

Tip: Try to apply steady strokes the full length of the muscle.
Challenge: Try crossing one leg over the other and rolling 
the middle, outside and inside of each quadriceps.

TIBIALIS ANTERIOR 
This is a good rolling technique to alleviate shin splints. 
1. Begin with the roller under the shins close to the ankle.
2. Lift and support your body while rolling toward the 

knee and returning to the starting position.
Tip: If the pressure is initially too much, use a softer 
surface such as a bed or a soft, carpeted area. Stop 
before the roller reaches your knees, which can be 
uncomfortable and aggravate the injury.
Challenge: If needed, add pressure by placing more 
weight on one leg. 

HIP ADDUCTORS (INNER THIGHS) 
1. Lie on your side with your upper leg resting on the roller.
2. Cross your lower leg over the upper thigh, with your 

foot resting above the knee.
3. Roll from above the knee to mid-thigh.

HAMSTRING ROLL 
1. Begin in a seated position with the roller under  

your thigh.
2. Lift your upper body with your hands directly below 

your shoulders.

Text by Jessica B. Adams, Ph.D., and Jaime B. 
Adams, M.S., CSCS; photos by Stephen Frink

FOAM ROLLING
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3. Roll the length of the hamstrings by moving 
backward and returning to the starting position.

Tip: Relax your muscles as you roll.
Challenge: If you have sufficient strength, you can cross 
one leg over the other, placing greater tension on the roller.

CALF ROLL
1. Begin in the same starting position as the hamstring 

roll, but place the roller in the middle of your calves.
2. Roll the entire length of the muscle, stopping briefly 

at tender areas.
Tip: If you have difficulty supporting your body weight 
(or want to target the inside and outside of your calf 
area), roll one calf at a time by placing the opposite foot 
on the floor as support.
Challenge: Cross the feet to add more pressure to one leg.

HIP ABDUCTORS (OUTER THIGHS)

1. Lie on your side with the roller mid-thigh.
2. Cross your top leg over while supporting your 

weight on the lower arm directly under the shoulder. 
3. Roll from the hip to just above the knee. 
Tip: Never roll across or on a joint, especially the knee.

PIRIFORMIS 
The piriformis is a deep muscle below the gluteal 
muscles. Imbalances or tightness in this muscle can 
cause hip and lower-back issues.  
1. Sit on the foam roller. 
2. Cross one leg over the other, and lean toward the 

crossed leg to rest on the piriformis. 
3. Support your upper body with the same arm as the 

crossed leg. Roll over the piriformis, using a small 
range of motion.

UPPER BACK 
Rolling the upper back feels great and releases tension 
in the posterior muscles. 
1. Lie on your back with the roller just below your 

shoulder blades.
2. Bend your knees, plant your feet, lift your bottom 

and roll toward your head while supporting your 
weight on extended hands.

3. Maintain a neutral spine: Don’t strain or roll your neck. 
Challenge: Fold your arms across your chest to reach 
the deeper muscles (rhomboids) of the upper back. 
Raising your hips will also place more pressure on 
areas in need. AD
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Doug Perrine first dived Kona in 1972, and for 
the past two decades he has lived there. This 
access to underwater wonder and unusual photo 
opportunities has allowed him to fill his portfolio 
with schooling hammerheads, spinner dolphins, 
endangered monk seals, humpback whales, 
oceanic blacktips, turtles at cleaning stations, 
blackwater creatures and iconic specialty dives 
such as the magical manta night dive off Keauhou 
Bay. Of course, you might not see everything 
during a given week of diving, but at Kona you 
never know what will swim past — and the odds 
favor observant divers with their head on a swivel.

KONA, 
HAWAII

AN INSIDER’S GUIDE
Text and photos 
by Doug Perrine 
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W
hen people ask me what is 
my favorite place to dive, and 
I answer “Kona,” they often 
point out that Hawaii doesn’t 
have the colorful soft corals of 
Fiji or the biodiversity of Raja 

Ampat. That’s fair enough, but I wonder how many 
of those 1,300 species of reef fish those divers actually 
identified during their week in Indonesia.

As one of the world’s most isolated archipelagos, 
Hawaii has far fewer species of marine fish and 
invertebrates than many other tropical dive destinations 
but far more that are unique to the area. Hawaii has the 
world’s highest rate of endemism for both marine fish 
and invertebrates. It is the only place, for example, to see 
the gaudy male flame wrasse flashing its crimson and 
saffron fins at its harem in a courtship display.

In the lee of two of the most massive seamounts on 
earth, with currents bringing in clear blue water from 
the open Pacific, Kona consistently offers great diving 
conditions, making it one of the best places on Earth 
to see subjects such as turtles, blackwater plankters, 
mantas, sharks, dolphins and whales. Over the years 
I’ve collected memories of remarkable sights: a killer 
whale munching down on a thresher shark, a false killer 
whale offering me a fish, one purpleback flying squid 
cannibalizing another, pillow lava erupting underwater, a 
pod of sperm whales rubbing against each other during 
a social get-together, a transparent larval lobster riding 
the ocean currents on the bell of a sea jelly, a school 
of 200 hammerhead sharks lazily cruising past me and 
many other scenes.

Most visitors will experience only a small part of 
the magic that Kona offers. Your experience will be 
shaped largely by your guide. There are many diver 
tribes here — the fish heads, the nudibranch freaks, 
the dolphin huggers, the manta maniacs, the offshore 
tribe, the blackwater cult and more. Many of the 
guides who work for the various dive and snorkeling 
operations are excellent photographers, and many 
of them post publicly on social media. Search for 
guides who have immersed themselves in your topic 
of interest, contact them beforehand to get a spot on a 
tour they lead, and you will have worlds opened up to 
you that could take you years to discover on your own. 
With my bad eyes, I wouldn’t in a lifetime find all the 
nudibranchs that an enthusiastic guide could find for 
me in a few days of diving. 

Nothing is guaranteed in nature, and even if you 
dedicate a full week to a particular subject you’re not 
likely to see everything you would like. Most people 
try to cover all the bases, giving themselves a chance 
for anything, but this means less opportunity for deep 

immersion in any one topic. Consider a few of Kona’s 
signature ocean experiences.

The manta night dive (or snorkel) is unique to Kona 
and has a high probability of success. On any night you 
might encounter dozens of reef manta rays doing barrel 
rolls to feed on the plankton attracted by more dive lights 
than you have probably ever seen in one place. Offered 
year round, the dive is best enjoyed in summer when 
there is less surge and manta numbers tend to peak. The 
Manta Pacific Research Foundation has identified more 
than 270 manta rays in their Kona study area.

The blackwater or “Pelagic Magic” dive, another Kona 
innovation, has recently been emulated around the 
world, but Kona — with predictably calm seas and deep 
ocean water close to shore — remains one of the best 
places to experience the world’s greatest migration. As 
the sun sets and the blue ocean turns to black, myriad 
strange creatures, mostly tiny and transparent, rise 
from depths of hundreds to thousands of feet up to the 
surface, where they can frustrate the heck out of anyone 
with a camera. For best results, go with an experienced 
guide, and stay close during the dive. The better guides 
will spot amazing things you might not even notice. A 
very bright light is also a big help. The experience might 
feel a little like a trip to outer space, and it usually takes 
more than one “spacewalk” to get the hang of it.

Offshore wildlife hunts can be done in many places, 
but Kona gains a huge advantage from having blue 
oceanic water and mountains that block the prevailing 
winds. The key is to dampen your expectations. You 
will see something on every reef dive. Offshore you may 
see nothing or you might find something completely 
different from what you were looking for. Maybe last 
week there were pilot whales and oceanic whitetip 
sharks, but this week it’s sargassum fish amid marine 
debris. Next week it might be whale sharks. The Hawaii 
Uncharted Research Collective has recorded whale 
shark sightings in every month of the year, with a mean 
of three sightings per month over the past two years. 
In winter, humpback whales are abundant. It’s illegal 
to swim with them, but sometimes one approaches a 
boat close enough for photographers to do a “hang-
cam” over the side. I became a believer in this technique 
after seeing the fabulous work of Marty Wolff on Maui. 
Several companies specialize in offshore excursions. Ask 
around, and find the operations with guides who have a 
reputation for finding things. Ask who will be your guide 
on the day that you book. Bring reef-safe sunblock.

Lava tubes are caverns and tunnels that often house 
interesting and rare light-shunning creatures. The longer 
and darker the tube, the stranger the critters are inside, 
and the more dangerous is the passage. Even short, 
shallow tubes can be hazardous when surge causes 
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them to huff and puff, so match your penetrations to 
your training, experience and the conditions of the day. 
Many of the caverns have skylights that create haunting 
visual effects as the sun passes overhead.

One of the beautiful things about an island that drops 
straight off into deep water is that many good dive sites 
can be accessed easily from shore. It’s not always the best 
way to experience a site, as nearly everything is better 
with a good guide. If you’re competent and experienced, 
however, you don’t need a boat to enjoy lava tubes, reef 
dives, turtle cleaning stations and even deep drop-offs. 
Extensive information is available online. Shore diving 
is best enjoyed when there is no ocean swell, which is a 
more common condition during the summer months.

One of Kona’s iconic shore dives is the Honokohau 
Harbor entrance. A somewhat treacherous hike across 
rough lava rock leads to a small idyllic beach with 
easy ingress (unless there is large surf ). Navigate with 
care to avoid surfacing in the middle of the very busy 
boat channel. This site offers a variety of reef fish and 
invertebrates and the possibility of seeing sea turtles, 
mantas, eagle rays, sandbar sharks or spinner dolphins. 
There’s also a reasonable likelihood of encountering 
one of the female tiger sharks that rotate through the 
area, with the probability peaking during the summer 
months. These sharks are wild animals that have 
not been conditioned to interact with humans. They 
generally keep a respectful distance from divers but may 
behave unpredictably if fish scraps are dumped from a 
fishing boat heading back into the harbor.

Dolphin swims are a controversial activity that the 
National Oceanic and Atmospheric Administration 
(NOAA) wants to ban. For now, boat tours that hunt 
the dolphin pods are still available, and sometimes the 
dolphins are friendly. It is also possible to swim from 
shore to some of the dolphins’ daytime resting areas, 
but NOAA sporadically tickets for that as a violation of 
the Marine Mammal Protection Act.

With the abundance of large marine animals off 
the Kona coast, you might imagine that I love hunting 
pelagic megafauna out in the blue. Actually I find it 
difficult and frustrating to spend long days pounding the 
seas and often coming home with an empty memory 
card. My most enjoyable days in the ocean are spent with 
friends doing relaxed dives on near-shore reefs, where we 
can compare notes about the rare and unique creatures 
we see. I usually come home from a day of reef diving 
with a full card and often with a shot of a fish that is new 
to my collection of Hawaiian endemics. 

The shallower portions of our reefs are sadly still 
showing the effects of the 2014-2016 bleaching event, 
but below about 40 feet the reefs look pretty good, and 

most of the regular inhabitants are still around. You will 
not find “fish in a barrel” photography like in some places 
with large marine reserves. Two-thirds of the Kona coast 
is open to aquarium collecting, and nearly the entire 
coast is open to spearfishing. Therefore a macro lens 
of at least 100mm focal length is recommended for fish 
photography here. It adds to the challenge, but the water 
is clear, so you don’t need to be super close. Mixed-gas 
rebreather divers regularly come back with pictures of 
fish that are new to science. How cool is that? AD

HAWAIIAN ISLANDS
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Kailua
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Kīlauea 
Volcano
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Lava Flows

KILAUEA
Hawaii was just recovering from the false missile alert panic 
when volcanic fissures opened on the southeastern flank of 
Hawaii Island at the summit of Kilauea. Sensational reporting 
and poor timing unfortunately led potential visitors to cancel 
Hawaiian vacations, resulting in millions of dollars of economic 
losses. But Hawaii Island is called the Big Island for a reason. 
It is more than 4,000 square miles — larger than Rhode Island 
and Delaware combined. In popular diving areas such as Kona, 
which lies along the island’s western shore, the effects of 
volcanic activity from southeastern Kilauea are relatively minor. 
When volcanic gases reach Kona, all ash and glass will have 
dropped out, and the sulfur dioxide will have been converted into 
sulfate particles. The only effect divers might notice is that sunny 
mornings more often give way to cloudy afternoons. The upside 
is that last-minute bookings are easier to accommodate due to 
cancellations that might have evolved from misguided divers’ 
angst about the effects of the volcanic activity.
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An adult basking shark feeds near 
the surface while swimming against 

the current in a pass between two 
Outer Hebrides islands.

BASKING SHARKS
Text and photos by Gregory Sweeney
VULNERABLE, GENTLE GIANTS

M
easuring up to 40 feet long, 
the basking shark (Cetorhinus 
maximus) is the world’s second-
largest fish, smaller than only the 
whale shark. The last surviving 
member of the Cetorhinidae 

family, the basking shark belongs to the same order 
(Lamniformes) as the great white shark and at a distance 
is occasionally mistaken for its much smaller cousin. 
Unlike the predatory great white, however, the basking 
shark is one of only three plankton-eating sharks, along 
with the whale shark and the megamouth shark.

Basking sharks are easily recognizable by their large 
gaping mouths with gill slits that almost encircle their 
heads. The gill rakers, arranged along the gill arches, 
are specially adapted bones that passively strain 
plankton from the water in much the same way that 
filter-feeding whales use baleen. The basking shark gets 
its name from the way it feeds during warmer months 
at the plankton-rich surface of the ocean, with its 
exposed dorsal fin basking in the sun.

The basking shark’s brain is very small compared 
with those of predatory sharks, which must actively 
engage strategy to hunt prey. Its olfactory tract is larger 
than the rest of its brain, indicating how critical its 
sense of smell is to its survival, likely because it helps 
the shark to locate plankton. 

In contrast to its undersized brain, the basking 
shark’s liver is comparatively large, comprising up to 
one-third of its total body weight. Basking shark livers 
are filled with squalene oil to provide both energy and 
buoyancy, the latter being necessary in the absence 
of a swim bladder. Unfortunately, the shark’s oil-rich 
liver also makes it attractive to poachers looking to 
capitalize on the predictable behaviors of these calm 
animals, who swim slowly and close to the surface.

BASKING IN SCOTLAND
As a cosmopolitan migratory species, basking sharks 
can be found in all the world’s temperate oceans. I 
was lucky enough to encounter them off the coast 

of Scotland, which boasts some of the richest cold 
waters in the world. Every spring Scottish oceanic and 
weather cycles create optimal conditions for explosive 
blooms of plankton, drawing basking sharks from 
their winter feeding grounds to mate and feast on 
plankton. Because researchers have been following and 
documenting the population of basking sharks off the 
Scottish coastline for many years, the probability is 
high for good in-water encounters during peak season.

When I arrived, I learned that the best place to find the 
basking sharks was in a channel not far from our base on 
the Isle of Coll. Each morning crew members from a local 
boat tour company were going to take us to nearby passes 
with current in search of basking sharks working patches 
of food in the moving water. My first outing brought my 
first sighting, and I recall peering off the starboard side 
of our dive boat toward the enormous, ancient-looking 
basking shark casually feeding in the cold green water of 
Scotland’s Outer Hebrides islands. We were still within 
sight of land as I prepared to put on fins, slip into the 
water and share a few minutes with this gentle giant. 

I’m no stranger to coldwater diving, but basking 
sharks feed near the surface, which makes drysuit diving 
impractical. We were to gear up two at a time and get in 
the water upstream of the basking sharks with our guide. 
Wearing a wetsuit, I knew the cold water was going to 
hurt; nonetheless, it had to be done. I splashed in, shouted 
some expletives and turned my attention to the life 
around me. The bottom was a canvas of green and purple 
kelp with orange starfishes, white sand, lobsters, fish and, 
of course, the main attraction itself. It was thrilling the 
first time I had a head-on composition in my viewfinder 
and saw the shark opening its mouth agape.

Basking sharks are often social, and we were lucky 
that our third day of diving was the best of the season 
for both weather and basking shark sightings. Calm 
conditions allowed the crew to deploy a drone over 
the channel, yielding views of several basking sharks 
working the surface. Excitedly, we entered the water 
upstream and were blown away when four sharks, one 
after another, came straight toward us.



After one of our dives, we trolled the area looking for 
more basking sharks and spotted some dorsal fins. To our 
surprise, one of the basking sharks flew into a full-body 
breach right near the rocks. Basking shark breaching is 
rare, difficult (considering their size and slowness) and 
poorly understood. One theory suggests that the behavior 
is part of mating, an activity that might be linked to 
this seasonal aggregation; a second theory posits that 
it may help the sharks rid themselves of parasitic fish 
such as lampreys. The only recorded incident of human 
death related to basking sharks in the United Kingdom 
occurred when a breaching shark landed on a boat, 
causing some of the passengers to drown.

Divers interested in encountering basking sharks may 
also be delighted by the broader ecosystem they inhabit, 
which in Scotland includes popular puffin nesting areas. 
My group and I took one afternoon away from basking 
sharks to visit the Isle of Lunga, where we trekked over 
a rocky shoreline to follow a path up a cliff. As the trail 
twisted upward, we could see a cloud of puffins riding 
the onshore wind to their destinations. With wings and 

feet spread, they landed on the grass-tufted cliff edge, 
where they would sit and gaze to the sea or disappear 
into a hole to check on their chicks. Since this was the 
end of the season, the chicks would soon find their 
parents had returned to sea, leaving them to fledge on 
their own. 

VULNERABILITY
As with too many of the ocean’s remarkable creatures, 
basking sharks find themselves fighting for survival 
and have been listed as vulnerable on the International 
Union for Conservation of Nature and Natural 
Resources (IUCN) Red List of Threatened Species. 

Historically, basking sharks have been a staple of 
fisheries because of their size, slow movement and 
(former) abundance. In Scotland, fishermen also 
culled basking sharks because they viewed them as 
a nuisance for becoming entangled in fishing line. 
Hunters all over the world continue to target basking 
sharks for their fins and the vast amounts of oil their 
livers produce. Even though many countries, including 
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the United Kingdom, list basking sharks as a protected 
species, the fact that the sharks migrate from 
protected areas into other waters, such as those off the 
coast of China and Japan, puts them at risk.  

Possible future threats include global warming, 
which has already shifted the range of the basking 
shark’s food supply northward, and microplastics, 
which are captured in the basking shark’s gill rakers as 
it feeds. The consequences of both developments on 
populations of basking sharks remains to be seen, but 
the shark’s long gestation and slow maturation mean 
that unnatural losses make species health unsustainable. 

On our last afternoon with Scotland’s mysterious 
gentle giants, my companions and I explored between 
some shallow coves and low islands. Seals resting on 

the rocks watched us as we passed by. The area was 
full of basking sharks swimming in repeating sweeps 
between the islands. The water was choppier and less 
clear than before, but in the confined area the sharks 
seemed to be swimming more slowly but with purpose 
and directly toward us as they fed with open mouths. 
It was a frenzy of basking sharks of all sizes. 

We stayed in the water for more than two hours, 
getting front-on videos and close side shots all without 
much swimming. One by one, we became tired and 
cold and finally had to exit the water. Leaving the 
water with a full memory card, it was a perfect finish. 
I hope that continued protections will allow future 
generations to experience these mysterious and 
fascinating creatures. AD
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From left: Tobermory on Isle of Mull is ideal for photography and makes a nice stop for 
food or drinks after a day on the water. • In the right sea conditions, you can snorkel or 

dive around the unique rock formations. On land you can hike into the cave and up to the 
top for the spectacular views. • After an exhilarating swim with the basking sharks, our 

crew quickly maneuvers close to pick us up. The dive ladder makes entry easy. 
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Humpback
Whale Calf
Moorea, French Polynesia
By Ron Watkins

This young humpback whale 
calf is either playing in its 
mother’s bubbles as a game 
or learning how to bubble-
net feed, which will be a key 
survival skill once it leaves 
the safe, warm waters of 
Moorea. Humpback whales 
feed only for the half year 
they are in the cold, rich 
waters of Southeast Alaska 
and Antarctica. It is truly 
an incredible experience to 
be in the presence of such 
large and graceful animals.

Nikon D800, 16-35mm 
lens at 16mm, 1/320 sec 
@ f/16, ISO 160, Sea 
and Sea housing; 
ronwatkinsphotography.com

Ocean
Views

H I G H L Y 
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DAN WAS THERE FOR ME

After acquiring a severe infection on a remote Pacific island, Nadia Aly 
had to be medically evacuated to Queensland, Australia. There she was 
diagnosed with bacterial parotitis, which required hospitalization and four 
days of IV antibiotics.



S
ince 2012 I have spent more than nine 
months each year diving and snorkeling 
around the world, rarely spending much 
time in one place. In May 2018 I had an 
incident that precipitated my first call 
to DAN®, and I hope it will be my only 

experience requiring a medical evacuation.
After snorkeling in harbor waters that weren’t very 

clean due to runoff from the island (although that’s not 
the definitive cause of what happened to me, I have my 
suspicions), I woke up the next morning with a large, 
swollen bump behind my ear. Not thinking much of it 
at first, I eventually went to the pharmacy because the 
local doctor wouldn’t be arriving until late June (it was 
a small, remote island). Thinking it might be an ear 
infection, the pharmacist gave me an antibiotic, but over 
the course of the day my energy quickly dropped and 
I developed a high fever. Around midnight, I woke up 
with an intense, throbbing pain where the jaw meets the 
ear — the worst pain I have ever felt in my life.

The pain became unbearable, so I quickly searched 
my still-packed suitcases for any type of pain reliever. 
I took two ibuprofen, crying with pain until the 
medicine started to kick in. A dose every four hours 
like clockwork was all that held the pain at bay. At 
this point I called DAN because I didn’t think an ear 
infection could be so painful. The medic advised me 
to go to the hospital, but I knew that doctors there 
wouldn’t have much to offer in terms of diagnosis or 
solutions other than an IV drip.

After waiting it out for two days as friends watched 
over me, I woke to an even larger face. It was apparent 
that something was really wrong. I had used the entire 
travel-size bottle of ibuprofen and needed to see a 
doctor. My fever broke after three nights, but the pain 
and swelling were getting worse. 

I finally went to the local hospital as the DAN medic 
had suggested, but I feared they would 
have no way to properly diagnose me. 
The doctor confirmed that I didn’t 
have an ear infection. My throat was 
starting to hurt, and inhaling was 
painful, so I called DAN from the 
hospital. With no way to diagnose me 

locally and after seeing the photographs I was sending 
of the increased swelling along the back of my neck and 
front side of my throat, DAN decided to evacuate me to 
the Gold Coast in Australia for an ultrasound and CT 
scans. They were concerned that the potential infection 
could close my airway or spread quickly.

Twenty-four hours later I met the medevac plane at 
the airport, where a doctor and nurse from the Gold 
Coast quickly assessed me and helped me board. I 
showed them pictures of my face and explained the 
amount of pain I was experiencing. They immediately 
gave me some steroids, which drastically reduced the 
swelling, as well as some morphine for the pain during 
the plane ride. 

Upon landing, they took me to John Flynn Private 
Hospital in Tugun, Queensland, where a doctor who 
understood the situation examined me. The staff took 
blood samples, CT scans and an ultrasound, along with 
some very uncomfortable swabs down my throat and 
up my nose. 

It was clear from the ultrasound that one of my 
parotid (salivary) glands was extremely swollen with 
fluids, and the doctors diagnosed me with bacterial 
parotitis. I spent three nights and four days in the 
hospital on drip antibiotics and fluids. 

Without DAN I would have had to get myself out of 
this grueling situation, and there is nothing worse than 
being alone on the road, sick and vulnerable. DAN took 
care of things from the minute I first called them. They 
contacted me every day, and I updated them on my 
situation through texts and photos. They continued to 
call me daily and acted quickly when I needed evacuation. 

It’s a no-brainer to be a DAN member. I use their 
annual trip insurance since I travel most days of the 
year, and the DAN Guardian dive accident insurance 
is a small price to pay for peace of mind in the face of 
unknown events on a dive or snorkel trip. You never 

know what life will throw your way, 
but DAN is there when you need help 
dealing with the unknown, especially 
in remote areas of the world. 

I am very thankful for DAN and 
the doctors who helped me during 
this very painful situation. AD

SHARE YOUR STORY
Has DAN been there for you? 
Tell us about it at 
ThereForMe@dan.org. 
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Painful Swelling on a Pacific Island
Text and photos by Nadia Aly
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W
hen asked about technical 
divers conducting deep mixed-
gas dives, many commercial 
diving veterans roll their eyes 
and offer a simple declaration: 
“They’re crazy!” Their 

pronouncement should not be dismissed lightly. 
Like the U.S. Navy (USN) before them, the offshore 

commercial diving industry — think construction work 
underwater — adopted mixed-gas technology in the 
1960s to overcome the limitations of deep air diving, as 
oilfield diving requirements began pushing beyond the 
200- to 250-foot depth range. Although it took time to 
develop needed technology and protocols, the industry 
— which must adhere to numerous regulations, including 
those of the U.S. Coast Guard (USCG), the Occupational 
Safety and Health Administration (OSHA), the 
Association of Diving Contractors International (ADCI) 
consensus standards and client standards such as those 
of the International Association of Oil and Gas Producers 
(IOGP) — has an exemplary safety record, given the 
nature of the work. 

Based on USCG commercial diving fatality and 
incident statistics, there has not been a U.S. offshore 
commercial diving fatality since 2011.1 In fact, if someone 
dies or suffers a fatality or serious accident on the job, the 
diving contractor is prohibited from further diving until 
an investigation is completed and a suitable plan put in 
place to prevent future fatalities. By contrast, technical 
divers account for an average of at least 20 fatalities each 
year worldwide; annual sport diving fatalities total on 
average roughly five times more.2

Soon tech divers may be the only community other 
than military rebreather divers conducting deep 

mixed-gas “bounce” (surface-to-surface) dives. The 
trend in commercial diving (and USN surface-supplied 
diving) over the past decade has been to eliminate 
mixed-gas bounce dives in favor of saturation diving 
due to its increased safety, efficiency and cost savings. 
In a “sat dive,” divers live and work under pressure for 
the duration of the job and are decompressed once 
upon completion of the job.3

While USCG regulations require that jobs deeper 
than 300 feet be conducted using saturation diving, 
many clients such as BP and Shell Global don’t allow 
mixed-gas surface diving (except with nitrox) and 
mandate saturation diving below 120 feet of seawater 
(fsw).4 Today surface-based mixed-gas dives are used 
only for relatively short inspections or jobs in which 
remotely operated vehicles (ROVs) would be ineffective, 
such as opening a valve in a subsea ditch in zero 
visibility. Contractors rely on saturation diving for longer 
and/or deeper jobs to a maximum of about 1,000 feet.

To appreciate the commercial perspective, it’s 
helpful to compare typical commercial mixed-gas 
dives with those conducted by tech divers. We turned 
to Oceaneering Inc., which was founded in 1964 and 
pioneered early mixed-gas diving and safety protocols; 
they have not had a wet diving fatality since 1977.5 
Specifically, we examined a dive to 250 feet for 40 
minutes, well within technical diving range, using 
Oceaneering protocols. 

GEAR-INTENSIVE DIVING
Offshore commercial mixed-gas dives are conducted 
from a ship or platform and managed topside by the 
diving supervisor, who is stationed in the onboard dive 
control office and has a hardwired communications line 
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Anatomy of a 
Commercial 

Mixed-Gas Dive
By Michael Menduno
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to the diver. Personnel transport 
the diver to and from the worksite 
in a wet bell. In addition to the 
supervisor and primary diver, 
regulations require a tender to 
accompany the diver in the bell, 
a standby diver and tender, and 
sometimes an additional “short 
notice” standby diver and tender. 
For bailout, divers carry a scuba 
cylinder, which is plumbed into 
their helmet, and they wear a 
wetsuit or hot-water suit. Divers do 
not use drysuits because of the risk 
of an uncontrolled ascent.

All gases are surface supplied 
(open circuit) to the diver by an 
umbilical that connects through 
the diving bell to the working 
diver’s helmet, which is fitted with 
a demand regulator. Oceaneering 
uses standardized breathing gases 
for the working portion of the 
dive and decompression. Like the 
USN, they use heliox (a mixture of 
helium and oxygen) as a bottom 
gas, either heliox 90/10 (90 percent 
helium, 10 percent oxygen), heliox 
84/16 or heliox 80/20, depending 
on the depth. The bottom partial 
pressure of oxygen (PO2) must 
not exceed 1.5 atmospheres 
absolute (ATA) and are subject to 
oxygen exposure limits: no more 

than 30 minutes at 1.5 ATA, 60 
minutes at 1.3 ATA, and so forth. 
Topside personnel continuously 
monitor oxygen levels in the 
diver’s umbilical during the dive, 
and divers wear on their chest a 
pneumofathometer that monitors 
depth. Unlike with saturation 
dives, helium is not reclaimed on 
bounce dives, increasing the dives’ 
relative expense.

Oceaneering uses three gases for 
decompression: air from 170 feet, 
nitrox 50/50 (50 percent oxygen, 50 
percent nitrogen) from 90 feet, and 
100 percent oxygen. The surface 
crew strictly controls gas switches. 

“Underwater gas switching 
controlled by the diver has seen 
almost every kind of accident known 
to man,” Oceaneering’s diving 
technical manager Jack Couch 
explained. Peter Buzzacott, DAN’s 
former director of injury monitoring 
and prevention, added, “Breathing 
the wrong gas at depth remains one 
of the most common ‘preventable’ 
causes of death in technical diving.”

Oceaneering relies on surface 
decompression on oxygen (SurD 
O2), whereby the diver’s oxygen 
decompression is carried out in 
a hyperbaric chamber on deck to 
minimize environmental hazards 
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A diver locks out of a 
three-man diving bell.

Opposite: A commercial 
diver conducts wet 
welding operations.
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of in-water time. After completing the stop at 40 
feet on nitrox 50/50, the diver ascends to the surface 
and has three minutes to remove gear and enter the 
decompression chamber. The diver is pressurized to 
50 feet and placed on oxygen for 10 minutes and then 
ascends to 40 feet, where the diver completes oxygen 
decompression (PO2=2.2 ATA) with a five-minute air 
break every 30 minutes. 

Mixed bottom times are limited by regulation and 
to ensure that in-water decompression times are less 
than 100 minutes to minimize environmental hazards. 
In the past, decompressing divers have been fatally 
crushed by equipment, had an umbilical caught in 
a propeller and been dragged to the surface from 
150 feet by a manta ray entangled in the umbilical. 
Oceaneering permits a maximum of 40 minutes of 
bottom time at 250 feet, but IOGP clients limit mixed-
gas bounce dives to 246 feet (75 meters) of depth and a 
maximum bottom time of 30 minutes unless a waiver 
is obtained. Multiple divers can be rotated in and out if 
more time is needed to complete a job.

Table 1, shown at AlertDiver.com/Table1_Mixed-
Gas-Bounce-Dives, compares the Oceaneering 250-feet 
profile to two technical open-circuit mixed-gas dives 
using Global Underwater Explorers (GUE) standard 
gases for comparison purposes; one dive was conducted 
in a cave with three decompression gases, the other dive 
was in open water with two gases. Unlike Oceaneering, 
technical divers primarily use trimix (an oxygen, helium 
and nitrogen mix) as bottom gas for open-circuit diving 
due to the expense of helium, which can cost up to $1.70 
to $2.75 per cubic foot, depending on location.

Note that the Oceaneering profile mandates slightly 
more than 100 minutes of extra oxygen decompression 
in comparison to the tech dives. It also runs a higher PO2 
during decompression (i.e., switching to nitrox 50/50 at 90 
ft, PO2=1.86 ATA), as the diver is wearing a helmet, not a 
mask, and will not drown in the event of a convulsion. 

Divers pay some penalty for using SurD O2 in 
terms of longer decompression time, in exchange for 
minimizing in-water time, according to Couch. In 
addition, Oceaneering tables, however, were designed 
to accommodate the heavy workload performed by 
commercial divers, often in cold and harsh conditions, 
resulting in a much longer decompression. “We’re 
pretty happy with our decompression now,” Couch 
explained. “We give a pain-only treatment every 
now and then just to be safe, but most are muscle 
strains. Outside of patent foramen ovales (PFOs), I’m 
having difficulty remembering a major decompression 
sickness incident in the past 10 years or so.”

While commercial mixed-gas diving, which requires 
significantly more equipment and personnel, is arguably 
safer than tech diving, surface-supplied divers are simply 
not able to conduct the types of missions carried out 
by self-contained tech divers. This is perhaps one of the 
reasons that makes technical diving so compelling — the 
chance to experience a realm not previously accessible 
to humans. Nevertheless, it can be enough to give a 
commercial diver pause. 

“After 41 years in the business where my greatest 
personal trauma was probably a hang nail,” Couch said, 
“it’s tough to even think like a tech diver without having 
the diving safety net found in commercial diving.” AD
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From left: A dry welding 
chamber is lowered to a 
repair site for installation. 
A technician monitors the 
diver life support control 
panel aboard a dive 
support vessel.
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C
ostantino Balestra, Ph.D., has 
spent his life coming up with 
groundbreaking hypotheses in 
research labs and applying them 
to the real world. His interests 
have driven him to create unique 

solutions to challenging issues in biomechanics and 
neurophysiology and to advance our understanding 
of medicine and motor science. For the past three 
decades he has brought his skills and knowledge to 
bear in dive medicine and research. As director of 
special projects for the Diving Safety Laboratory and 
vice president of research and education for DAN 
Europe, Balestra has forever changed the way that dive 
research is conducted and the way we understand the 
physiology and biomechanics of diving. 

Research into diving physiology and conditions 
such as diabetes, patent foramen ovale (PFO) and 
neurological damage from bubbling have long been 
Balestra’s passions, and he has spent his career 
pushing for divers to understand as much as they 
can about dive medicine and physiology by providing 
education and training to any who are willing to learn. 
He is on the forefront of decompression physiology 
and bubble research and has received multiple Per 
Zetterström awards from the European Underwater 
and Baromedical Society (EUBS), a KINE 2000 prize 
and a Van Goethem-Brichant Foundation award and 
was recognized as the 2002 DAN-EUBS Scholar. 

In addition to being full professor at Haute Ecole 
Bruxelles-Brabant and director of the Environmental 
and Occupational (Integrative) Physiology Laboratory, 
Balestra works for DAN Europe and is also a resident 
scholar at,Vrije Universiteit Brussel and Université 
Libre de Bruxelles and the vice president of the Belgian 
Society for Diving and Hyperbaric Medicine. 

You’ve been involved in dive science and medicine for 
much of your career. What first drew you to diving?
I started to dive in 1986 after completing a master’s degree 
in health and motor sciences; then I started research in 
dive medicine and neurophysiology, which ultimately led 
to a thesis defense on the physiology of human fatigue in 
1995. An annexed thesis focused on Doppler analysis of 
venous gas emboli in disabled scuba divers. 

I began diving because my twin brother, Claudio, 
was paralyzed in a gymnastics accident while practicing 
on the high rings at the age of 19. I took care of him 
during our time at university and wanted to find 
something new to help him enjoy life — gravity had 
quickly become his worst enemy. Scuba diving became 
the perfect activity for both of us, so I started the Wet 
Wheels dive club for the disabled and had my first 
contacts with DAN Europe. This connection helped 
spark my investigations into diving and environmental 
physiology and inspired a trip to the Hyperbaric 
Center of the Military Hospital, where I met Dr. Peter 
Germonpré. We quickly found similar interests, and I 
proposed a study on the effect of PFO on divers. In 1998 
we published two papers on the subject and began a 
long history of friendship and collaboration in research. 

Do you still dive? What types of diving do you enjoy?
I do still dive, although not as often as I would like, and 
I’m still an active instructor trainer for several agencies. 
I enjoy diving rebreathers and exploring the usage of 
military diving technology. For example, I use military 
oxygen rebreathers to dive in the pool with paralyzed 
divers as part of a rehabilitation program we have 
developed together with the Center for Traumatology 
and Readaptation of the Brugmann University 
Hospital in Brussels. The Wet Wheels club is linked 
to that hospital and is now run by some of my former 
students. I remember also that Alessandro Marroni 
began a similar program of in-water rehabilitation 
years ago and found it useful and enjoyable for the 
patients. It’s an interesting and challenging way to 
combine my interests and provide a good experience 
for injured divers or those who are interested in diving. 

Testing the Waters
UNDERSTANDING HUMAN PHYSIOLOGY 
THROUGH DIVING
By Reilly Fogarty

Tino Balestra
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Outside of recreation and 
research related to diving, what 
do you do in your free time?
I play saxophone when I can 
and practice gymnastics and 
trampoline routines almost every 
week, although I do not know for 
how long I can continue that — it 
really is a sport for young people. 
I also enjoy dancing and teaching 
courses on wilderness first aid. 
Considering the nearest medical 
post is almost a 12-hour trip, the 
courses can be quite entertaining 
and challenging for myself and 
the students alike. 

Has your research taught you 
anything unexpected over 
the years, whether that be a 
specific finding or a trend 
across multiple projects?
The joy of my research is 
that almost everything was 
unexpected. For instance, when 
I studied muscular fatigue I 
expected every neurophysiological 
signal to decrease as the patient 
became fatigued, but we found 
that the transcortical long loop 
did not. This also led us (over the 
course of several years) to add 
significantly to our understanding 
of respiratory triggers in extreme 
breath-hold diving. In fact a link 
between respiratory centers in 
the brain stem and muscular long 
loop reflexes is actually known. 

When studying the erythropoietin 
(EPO) response (the mechanism 
that triggers red blood cells to be 
formed in bone marrow) to pure 
oxygen prebreathing at normal 
atmospheric pressure (normobaric 
oxygen), we expected a decrease 
because hypoxia triggers EPO. 
We found quite the opposite to be 
the case, with a rebound increase 
of almost 160 percent in some 
subjects. Working from that, we 
hypothesized that breathing pure 
oxygen at above atmospheric 
pressure (hyperbaric oxygen) could 
catalyze an even greater response 

http://alertdiver.com/
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since the exposure to the partial pressure of oxygen would 
be greater, but we found the opposite was true. We call this 
the “normobaric oxygen paradox,” and normobaric oxygen 
has been used to help patients recover from surgery, fight 
anemia and fare better under chemotherapy. 

You have worked to develop new methods to easily 
and accurately screen divers for PFO. Where do we 
stand on PFO detection methods?
For years we wanted to do a prospective study to evaluate 
the relative risk of decompression sickness (DCS) in 
divers with a PFO. To achieve this goal, we screened a 
significant number of divers for PFO and followed over 
time both those with and without presence of PFO to 
see if the presence of PFO increases the risk of DCS. A 
study of this type could be made possible only with an 
easy, cost-effective and minimally invasive PFO detection 
system, so we started training physicians on bubble-
contrasted carotid Doppler screening, which can detect a 
right-to-left shunt of any origin. The results are ready and 
will soon be published, but I can already tell you that they 
are very encouraging for the dive community.

Your research has shown great variability in postdive 
echocardiography results in divers performing 
standardized dives. What is the most likely cause of 
this variability, and is it possible that some divers are 
more prone to bubbling than others?
We did indeed perform many postdive echocardiographs 
with very tightly controlled and standardized dives. There 
appeared to be multiple types of bubblers: one group that 
consistently bubbled almost the same way for each dive, 
another that bubbled inconsistently and yet another that 
bubbled very little. In addition to this variability, one can 
bubble early and quickly decrease the number of bubbles 
or start bubbling later with the same theoretical tissue 
saturation, hydration, temperature and water conditions. 

Of course, the genetic answer to the propensity to 
bubbling is something that we would love to find, but 
the results are not yet definite enough to identify the 
triggering genes. We have tried to genetically analyze 
some heavy and consistent bubblers but could not find 

anything significant. Some similar experiments on rats 
performed in France have shown promising results in 
both genetic propensity to bubble and the ability to 
breed rats with significantly decreased bubble counts and 
DCS symptoms. Interestingly, this research has indicated 
that if there is an inheritability of genes that may protect 
against DCS, it may be in the X chromosome, but more 
research is needed on this front. 

Some of your work has focused on the safety of 
diabetic divers, particularly in self-assessing fitness 
to dive. What is the status of diabetic divers in the 
sport, and how can diabetic divers improve their 
safety in the water? 
Several years ago we demonstrated that a diabetic 
diver can supplement glucose underwater fairly safely. 
This should not be common practice, however; a 
vigorous self-assessment is mandatory for diabetic 
divers. Interestingly, while analyzing the glycemia of 
nondiabetic divers we found two episodes of glycemia 
under 0.7 grams per liter in two nondiabetic divers. It 
seems that everyone, not just diabetic divers, should 
consider the risks of hypoglycemia underwater. 
Technology can offer some serious benefits in this 
area, and soon dive computers may be able to measure 
hypoglycemia underwater. An upcoming publication 
form DAN Europe illustrates some encouraging results 
with a prototype of such a device. 

Your research has indicated that enriched air 
nitrox (EANx) could protect against neurocognitive 
impairments at depth. What do we know about 
narcosis, and how could EANx help divers? Are there 
current recommendations for nitrox and narcosis?
Our research focused on testing divers at several depths 
and oxygen content levels. It quickly became clear that 
neuropsychometric tests were better in the divers with 
higher levels of oxygen in their breathing gas. We found 
that their brain metabolic rates were increased as well.

You’ve pushed hard for research to understand the 
physiology of diving, despite the fact that divers 

Balestra uses 
echocardiography to 
observe bubbles in a 
diver’s heart during 
a study. • After his 

brother was paralyzed in 
a gymnastics accident, 

Balestra started a club for 
disabled divers. • Among 

the interesting findings 
of Balestra’s work is that 

divers performed better 
when breathing higher 

levels of oxygen. C
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are a small subset of the population. What can the 
larger public gain from this research? 
Since the creation of the sport, researchers have worked 
to understand divers for many reasons. In any extreme 
environment — and diving may be considered an extreme 
exposure even if the workload is not extreme, because 
you need special equipment to survive — the way humans 
react individually and physiologically is of great interest 
for clinical patients. What we learn from the body’s 
response to diving can be directly transposed to clinical 
patients and the elderly because many of the body’s 
reactions to disease are similar. For example, we have 
found nonpermanent changes in endothelial function 
in the vascular system of divers that very closely mimic 
what we find in several diseases and aging. Learning how 
to prevent or cope with it is important, regardless of the 
cause. Astronauts are also interested in diving physiology 
— divers have a lot in common with astronauts and are 
much easier to analyze in large numbers.

Predive conditioning — the use of physiological or 
pharmacological stimuli to increase resistance to 
particular injuries or illnesses such as DCS — is a 
rapidly growing field, and it covers those going into 
space, saturation divers and now sport divers. You’ve 
worked on several preconditioning techniques, 

including the ingestion of dark chocolate before a dive, 
as ways to improve dive safety. What has the research 
shown, what are the current recommendations, and 
what is the future of preconditioning?
What we have found regarding preconditioning has 
been entirely contrary to what we expected. Bubble 
dynamics may not be directly related to endothelial 
function and nitric oxide levels; chocolate, for example, 
is very good at maintaining postdive endothelial 
function but doesn’t seem to affect bubble production. 

We understand that supersaturation and 
desaturation can’t explain everything about bubble 
production after diving, but the bubble “seeds,” or 
micronuclei, are very important. We theorize that 
by reducing their numbers we will be able to reduce 
postdive bubble count, and preconditioning is likely to 
be an important part of this. 

New decompression procedures that evolve will use 
such parameters. Our work aims to reduce not just the 
incidence of DCS but also the precursors to DCS that 
we call decompression stress — a mix of inflammatory, 
oxidative, desaturation and supersaturation bubble 
effects. The research in this area is very promising but 
is not quite ready for widespread use. I expect that we 
will see results soon, but I cannot advise further on the 
subject quite yet. AD
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Q: What is the mammalian dive reflex?

A: The mammalian diving response, or “dive reflex,” 
is the way our body automatically prioritizes blood 
delivery to the brain and heart when we hold our 

breath underwater. When your head is underwater, you are 
using up the oxygen in your blood and not replacing it by 
breathing, a condition known as hypoxia. The brain and 
the heart are exceptionally sensitive to hypoxia, whereas 
other parts of our body, such as our arms and our legs, can 
tolerate hypoxia much more easily. 

Immersing your face in cold water triggers the trigeminal 
nerve (also called the fifth cranial nerve) in your face and 
sends signals to the brain. The brain then activates the 
vagus nerve (or 10th cranial nerve), which is part of the 
autonomic nervous system. The autonomic nervous system 
helps control things such as our heart rate and breathing 
without us having to think about it. The vagus nerve slows 
down the rate at which our heart beats; when it beats more 
slowly, it doesn’t need as much oxygen to function. 

Simply being immersed in water creates a hydrostatic 
pressure effect on the body that essentially squeezes some 
of the blood from our extremities back toward our heart. 
The vagus nerve also causes certain blood vessels to 
constrict (called vasoconstriction), subsequently pushing 
even more blood from our extremities back toward our 
heart and brain. Immersion of your face in cold water 
or breath holding can cause these effects, but they are 
much more pronounced if you hold your breath while also 
immersing your face in cold water.

Interestingly, there is also a response by our spleen to 
breath holding underwater. Red blood cells carry oxygen in 
our blood to our tissues. Extra red blood cells are stored in 
the spleen and can be added into the blood circulation during 

times of stress — such as hypoxia, bleeding and strenuous 
exercise — by the action of splenic contracture. Extra red 
blood cells allow more oxygen to be carried to where we 
need it. Some populations of indigenous breath-hold divers, 
such as the Bajau of Southeast Asia, have developed larger 
spleens and thus a larger reservoir of red blood cells and 
better tolerance to hypoxia. Conversely, we don’t see this 
effect in people who have had their spleen removed.

All diving mammals experience these dive reflexes, 
although in humans it is less intense than in diving 
animals. Elephant seals, for example, can dive to more 
than 5,000 feet holding their breath and during migration 
can spend more than 80 percent of the time underwater. 
Researchers tracked an elephant seal that breath held to 
more than 4,000 feet for two hours.

Whether you fall into the water by accident or you 
are holding your breath for competition, your brain and 
heart need oxygen. While we may not be as adept as the 
elephant seals, you can see how the dive reflex helps to 
ensure our brain and heart get the oxygen they need when 
we hold our breath underwater.

— Kaighley Brett, M.D. 

Q: Two 
days ago 
I was 

diagnosed with 
conjunctivitis 
(pink eye). 
My doctor 
prescribed 
antibiotic 
eyedrops that I 
have been using as directed. I am supposed to  
go diving this weekend. Can I dive while using  
these drops?
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A: Antibiotics, whether drops or pills, are not 
known to be an issue with diving. It is the 
illness or condition being treated that is always 

the greater concern. It would be best to wait until the 
conjunctivitis is completely resolved. Diving is possible 
if you are physically comfortable enough and have clear 
vision. Keep in mind that water at the dive site, especially 
seawater, can be irritating. After you finish diving, you 
need to clean and disinfect your mask so there is no risk 
of reinfection. To prevent transmission of conjunctivitis to 
other divers, do not let anyone else handle your mask, and 
do not wash it in a communal wash basin. 

— Marty McCafferty, EMT-P, DMT

Q: About an hour after I completed a single 
drysuit dive on air, I noticed odd bruise-like 
lines on both shoulders and behind both 

knees, but no other symptoms. The uneventful dive 
was to 65 feet for 24 minutes in a lake with a water 
temperate of 50°F. The drysuit was tight,  however, 
around the shoulders, armpits and knees. How would 
I know if this is skin bends or suit squeeze? 

A:When differentiating between drysuit squeeze and 
the many causes of diving-related skin conditions, 
we can quickly eliminate most types of marine life 

injuries simply because the skin is completely covered by 
the suit. Cutaneous decompression sickness (DCS), or skin 
bends, is a mild form of DCS. Drysuit squeeze is a type of 
barotrauma or pressure injury to the skin that is caused by a 
failure to add air to your drysuit during descent. 

While descending, the volume of the air spaces is 
reduced and trapped in the folds of the suit.  The skin 
tends to be sucked into these folds. Divers will often recall 
the suit being tight or ill-fitting. The diver may find linear 

STUART COVE’S 
GREAT HAMMERHEAD 

ADVENTURE 
In the ocean realm, few high intensity experiences rival the excitement of diving 

among the amazing Great Hammerhead Sharks.  This winter, join us during 
Hammerhead season in Bimini and meet these remarkable predators up close and 
personal on Stuart Cove’s Hammerhead Adventure. Our professional staff of 

shark wranglers and dedicated dive boats will ensure that your daily Hammerhead 
encounters are unforgettable.

For more information or to book your package, contact our Reservations Office directly at 
info@stuartcove.com, 954-524-5755 or 800-879-9832 

Winter season only. 
Limited space available.

• Includes all meals, beverages and transfers
• Free Nitrox
• Tech diving available
• Nine spacious suites

http://alertdiver.com/
mailto:info@stuartcove.com
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      info@explorerventures.com
US/Canada 1.800.322.3577 / +1.307.235.0683

      www.explorerventures.com

NEW DESTINATION - INDONESIA!

marks or bruises, usually beneath the drysuit’s valves and 
seams. This condition is usually painless and clears within 
a few days. To avoid suit squeeze, divers should add just 
enough gas to the suit during descent and make sure to 
vent excess gas when ascending.

Cutaneous DCS typically presents as a blotchy, bruise-
like rash generally appearing in areas of the body with the 
most adipose tissue (body fat), such as the abdomen, thighs, 
buttocks and breasts. The condition usually responds 
well to surface-level oxygen therapy. DAN has observed, 
however, that at least 20 percent of divers with suspected 
skin bends may also experience visual disturbances, 
weakness, confusion or other neurological symptoms 
that require recompression treatments. It is important 
that divers do not overlook these symptoms. DAN 
always recommends a thorough medical evaluation and 
appropriate treatment of divers with suspected skin bends. 

— Travis Ward, EMT-P

Q: My 15-year-old son is interested in scuba 
diving. While vacationing in a mountain 
range two years ago, he developed altitude 

sickness. He was treated quickly, recovered well 
and has had no problems since. An experienced 

diver told me that my son could be more prone to 
decompression sickness because he has had altitude 
sickness. Is he really at greater risk?

A: The short answer is no. The physics of being at 
altitude and being at depth are opposite each 
other. Exposures to less atmospheric pressure, 

such as being in the mountains, affect human physiology 
differently than when exposed to increased atmospheric 
pressure, such as with diving. There is no connection 
between the two illnesses. If your son is physically fit and 
healthy, there is no reason for him to be more concerned 
with decompression sickness than any other diver. AD

— Marty McCafferty, EMT-P, DMT
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DIVE PREPARED. 
BECAUSE NO ONE KNOWS THE FUTURE.
No matter how much you train or how well you plan, accidents can still happen. 
And there is no crystal ball to predict when you may find yourself facing an 
emergency. The smart solution is to make sure you and your family are 
protected against unforeseen events. DAN’s Dive Accident Insurance 
exists for those “just in case” moments. 

SMALL COST. BIG BENEFIT.
DAN’s Dive Accident Insurance  
benefit provides coverage of up to 
$500,000 for medical dive accident 
expense and pays 100% of eligible 
expenses. Considering a dive-related  
injury or illness can set you back  
thousands of dollars, it pays to  
be prepared.

2016 Dive-Related Illness/Injuries
(Cases / %)

Barotrauma

Decompression 
Sickness Marine 

Envenomation

2% Arterial Gas Embolism (AGE)
2% Fatality

2% Pulmonary Edema – IPE
2% Nonfatal Drowning
2% Motion Sickness

Other

44%

9%

28%

9%

AD_Spring2017_DivePrepared_Ad.indd   1 4/3/18   3:19 PM
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A study of 2,872 pairs of Danish twins 
concluded that only about 25 percent 
of life expectancy is attributable to 
genetics; the other 75 percent is likely 
due to lifestyle factors.1 Twenty years 
after this was published in 1996, a 

study sponsored by National Geographic identified five 
places in the world where, per capita, people reach 100 
years old 10 times more frequently than they do in the 
United States.2 A team of researchers visited those five 
places to investigate what lifestyle factors might explain 
this remarkable longevity; while there, they interviewed 
263 centenarians. They found these common factors: 
leading an active lifestyle, applying mechanisms 
for lowering stress, having a sense of purpose and 
belonging to the right tribe (a group of people who 
share similar interests). 

In addition to the factors that are common among 
the world’s oldest residents, many other factors might 
add a few years to our life expectancy. For example, 
in 2013 the American Heart Association published 
a statement that concluded owning a dog probably 
decreases the risk of cardiovascular disease.3 All this 
research made us wonder how recreational scuba 
diving affects life expectancy. We asked the experts.
 
Diving burns more calories than many people 
think. It is a very gentle form of exercise, but it 
is exercise nonetheless. Given that the diving 
population is aging steadily, do you think this 
type of cardiovascular exercise might be beneficial 
for divers, on average, or could the added 
cardiovascular stress be potentially harmful?
Ingrid Eftedal, Ph.D.: Diving is associated with 
environmental factors that affect the cardiovascular 
system, and as long as the total amount of physiological 
stress is limited and the diver is reasonably fit, no data 
indicate that diving is harmful to the cardiovascular 
system. In addition to the health-promoting effects 
of exercise, one may speculate that diving could have 
additional benefits for the heart. It has been known 
for some time that breathing high amounts of oxygen 

activates an important type of proteins known as 
molecular chaperones (for historical reasons they are 
sometimes called heat shock proteins). Some of these 
molecular chaperones directly protect the heart from 
injury; extra oxygen is sometimes administered to 
patients before heart surgery for this reason.
Dawn Kernagis, Ph.D.: Scuba diving can be a 
fantastic way to burn calories, with a recreational dive 
burning an estimated 300 to 600 calories per hour 
depending on temperature and activity level. Although 
most recreational diving can be very relaxing while 
still involving increased activity and low levels of joint 
stress, which is beneficial to individual health, some 
forms of diving can be strenuous and could put an 
individual with predisposing conditions at potential 
risk of injury or incident. It’s important to remember 
that physical fitness is a major factor in determining 
potential risk with any form of increased physical 
activity, so risk associated with increased activity will 
largely depend on a diver’s overall physical condition.

Scuba Diving and 
Life Expectancy
By Peter Buzzacott, MPH, Ph.D.
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When divers breathe 
air or nitrox at 
depth, reactive 
oxygen species 
are produced. 
Otherwise known as 
free radicals, these 
molecules have 
been found to be 
negatively associated 
with diseases and 
aging. On the 
other hand, regular 
exposure to low 
levels of oxidative 

stress might lead to immune responses that are 
similar to acclimatization. Do you think exposing 
ourselves to oxidative stress builds resilience in 
divers or has undesirable consequences?
Kernagis: As with most biological systems, there 
is an optimal balance with respect to the degree of 
oxidative stress we are exposed to. Scuba diving can 
lead to a state of increased oxidative stress in which 
increased production of free radicals occurs not only 
due to increased physical activity but also due to the 
changes in the environmental conditions underwater 
(e.g., exposure to heat or cold, breathing high-pressure 
oxygen, being in a high-pressure environment). The 
combined influence of these diving-related factors on 
free radical production and the long-term effects on 
diver resilience and health have yet to be studied in 
depth but will be important in future research.
Eftedal: Environmentally imposed stress — 
oxidative stress in particular — is a hot topic in 
research. Oxidative stress is a double-edged sword. 
Current knowledge indicates that our cells need a 
certain quantity of free radicals for biological signal 
transduction. When the production of free radicals 
exceeds the body’s antioxidant capacity, however, 
the radicals may harm cell membranes, proteins and 
DNA, advancing cell aging processes and potentially 
causing gene mutations that may lead to diseases such 
as cancer. There is a vital balance, and the immune 
system appears to be involved in maintaining it. Still, 
there is nothing to indicate that safe diving destroys 
the balance between good and bad oxidative stress. 
 
Compared with nondivers who are the same age, 
same gender and live in the same state, divers 
are thought to be just as likely to have high blood 
pressure and/or high cholesterol but less likely 
to smoke or be obese. Having children is known 
to increase life expectancy (maybe because the 

kids can look after their aging parents), but active 
divers are thought to be 25 percent less likely to 
have children. On the other hand, divers are much 
more likely than nondivers to visit a doctor each 
year. With regard to these lifestyle factors, how 
do you think divers might fare in the long run 
compared with nondivers?
Eftedal: I believe that healthy lifestyle choices, 
careful diving among them, are likely to lead to 
lower frequency of disease in the long run. Choosing 
activities you enjoy makes life more interesting, 
whether or not it is longer.
Kernagis: The factors listed previously, in addition 
to numerous additional factors — including alcohol 
consumption, sleep quality, environmental exposures, 
fitness and nutrition — will have varying impacts on 
long-term health and wellness. Genetics will also play 
a role in how these factors interplay and ultimately 
affect a diver’s health. Generalizing about nondivers 
versus divers is difficult. An individual who doesn’t 
dive might be active in 
another way that has positive 
influential factors on his or 
her overall lifestyle. A healthy 
diver who is relatively active, 
doesn’t smoke and follows a 
balanced diet, however, will 
have lower risks for certain 
diseases and injuries that 
could decrease quality of life 
or overall lifespan for others.

Compared with the rest of the population, divers 
are traditionally thought to have, on average, higher 
levels of education and higher incomes. This might 
translate into better nutrition, safer cars and fewer 
poor health decisions. On the other hand, it might 
mean faster cars and greater indulgence. How likely 
is it that better education and higher earnings over 
the lifespan might affect longevity?
Kernagis: Previous research has frequently pointed 
to a correlation between increased lifespans and 
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improved education or higher income. A recent study 
emphasized that, between these two factors, higher 
education is a better predictor of longer lifespan.4 
The study determined that more education can lead 
to improved cognitive abilities, which lead to better 
choices for health- and wellness-driving behaviors. 
The link between health and income is likely due to 
the influence of education status on earnings: Better 
education is often correlated with a higher income.
Eftedal: To my knowledge, better education is a 
predictor of higher life expectancy on its own. From 
there, it becomes hard to discern factors on the levels 
of causation versus association (e.g., higher earnings 
tend to follow education). One additional factor — 
improved gender balance with women moving into 
traditionally male-dominated fields — may make a 
positive difference for risk management.
 

Some recreational dives may produce bubbles 
that cause no symptoms, and bubbles have been 
linked to endothelial damage (damage to the lining 
of our blood vessels). Could bubbles be good for 
us by cleaning plaque out of our blood vessels or 
regularly renewing the lining? Or are they probably 
all bad news for divers?
Eftedal: Intravascular bubbles are interesting; they 
appear so frequently in diving yet only occasionally 
cause injury or disease. I am not convinced that 
bubbles have anatomy on their side for acting as 
pipe cleaners though. Vascular damage, including 
atherosclerotic plaque, typically occurs in arteries, 
whereas decompression-induced bubbles are usually 
found in veins, where the blood pressure is lower. 
What we observe will always depend on the tools we 
use, however, and when it comes to bubbles I am sure 
there is much left to explore — good and bad.  
Kernagis: While numerous studies have demonstrated 
transient endothelial dysfunction because of vascular 
bubbles, we have not extensively studied potential beneficial 
effects of bubbles passing through our blood vessels.

When subjected to environmental stresses, humans 
respond through genetic up or down regulation. 
Is it possible that regular divers have greater 
resilience to other environmental stresses because 
they dive? What about greater resistance to 
diseases such as cancer?
Kernagis: Diving exposures, in addition to other 
exposures such as exercise, can precondition 
individuals for protection in subsequent dives. It has 
been suggested that this preconditioning could also 
increase resilience in other environmental extremes, 
such as hypoxia or environmental stressors that affect 
the immune system, but more studies need to be 
conducted to fully assess this potential effect of diving.
Eftedal: Yes, there are genetic data that indicate that 
regular divers may develop resilience. Along with 
Croatian researchers, we compared experienced 
technical divers to nondivers a few years ago. We 
found that the divers had specific genetic activity 
changes in their blood cells compared with the 
nondivers and that these changes might counteract 
negative effects of oxidative stress. Although diving 
may promote resilience on a basal biological level, 
however, we cannot say whether this affects cancer 
risk. Published data on cancer mainly concerns 
professional divers who may also have been exposed 
to chemical pollutants at work, which puts them in a 
different category than sport and recreational divers.

Recent research suggests that recreational diving is 
relatively safe, with around two deaths per million 
scuba dives.5 Despite that, drowning is the most 
common cause of death in recreational diving. How 
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MEET THE EXPERTS
Ingrid Eftedal, Ph.D., is a researcher and project manager 
in the Department of Circulation and Medical Imaging at the 
Norwegian University of Science and Technology (NTNU) in 
Trondheim, Norway. She is a civil engineer with expertise in 
biophysics and medical technology; her Ph.D. is in molecular 
biology. Eftedal’s work focuses on how the body reacts and 
acclimatizes to the diving environment. 

Dawn Kernagis, Ph.D., is a research scientist at the Florida 
Institute for Human and Machine Cognition, where she 
specializes in human performance optimization and risk 
mitigation. She has a biochemistry degree from North Carolina 
State University and a Ph.D. from Duke University, where she 
studied gene array-based diagnostic development in the 
settings of undersea medicine and cancer.
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might a relatively small risk of accidental drowning 
affect the average life expectancy of divers?
Eftedal: Although drowning is a risk not to be taken 
lightly, I believe that the health benefits of physical 
exercise in general, including diving, are more likely to 
affect life expectancy of divers as a group.
Kernagis: Given the extremely low mortality rate in 
recreational diving, I don't believe the risk of accidental 
drowning will have a significant impact on the average 
life expectancy of divers overall. Divers can minimize 
their risk of accidental drowning or other types of 

dive accidents even further, however, by following safe 
diving practices.
 

Finally, if we 
were to conduct 
a twins study 
and follow 
thousands of 
pairs of twins 
where one twin 
scuba dives 

and the other does not, do you think we might see a 
difference in life expectancy? 
Eftedal: This would be a dream design for research: the 
perfectly controlled study. If I were to gamble, my bet 
would be that even with the risks involved in diving, 
you would find a higher number of centenarians among 
the diving twins because of acquired acclimatization 
against environmentally imposed stress.
Kernagis: To truly assess the impact of diving on life 
expectancy, each pair of twins would need to live an 
otherwise equivalent lifestyle. Factors that are known 
influences on longevity such as nutrition, physical 
activity, environmental exposure and psychological 
stress would have to be the same for both twins  
from birth. AD

YOUR DONATION HELPS 
DIVERS BEAT THE BENDS.

SUPPORT RECOMPRESSION CHAMBERS ACROSS THE GLOBE.  
Your tax-deductible donation to DAN’s Recompression Chamber Assistance Program 
(RCAP) will benefit not just individual divers, but the diving community around the world.

Through RCAP, chambers in need receive operational assessments, essential training 
for chamber operators and attendants, equipment evaluations and replacements 
for worn components. Donate today and help us beat the bends.

DAN.org/GIVE
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I
ndo-Pacific lionfish (Pterois volitans) have 
invaded many popular scuba diving locations 
in the Atlantic and Caribbean. Aside from 
causing possible harm to swimmers and divers, 
this voracious predator can dramatically affect 
populations of native marine animals in the 

ecosystems to which they have been introduced. 
Lionfish are venomous and belong to the 

Scorpaenidae family. These fish and those of the 
Synanceiidae family (such as Synanceia, or stonefish) 
comprise most of the existing venomous fish. 
Without putting life at risk, envenomations caused 
by scorpionfish and lionfish can cause significant 
symptoms due to the systemic action of their venoms.

Lionfish have spines that are covered by an epithelial 
sheath containing venom-producing glands in the 
grooves of the upper two-thirds of the long and slender 
spines. The dorsal fin has 12-13 rays or spines, the 

pelvic fin has two, and the anal fin has three. When the 
ray of the fin penetrates the victim’s skin, venom flows 
to the wound. Possible contact with various marine life 
occurs during diving, fishing and food handling. Even 
though most fish stings are benign, some lionfish stings 
require urgent medical treatment.

Puncture wounds by lionfish can cause pain lasting for 
several hours, rapid edema (swelling) and subcutaneous 
bleeding. Swelling typically clears in two to three days, 
while the tissue discolorations can last up to five days. 
In some cases swelling can become so severe that blood 
flow is compromised, possibly leading to tissue necrosis 
(tissue death), which can be common in fingertips. A 
secondary complication is wound infections. Lionfish 
venom is not lethal to healthy humans, and we are not 
aware of any published reports of death.

Envenomations are rare even in areas where lionfish 
are common, but recognition of the fish is important to 

Lionfish Stings
By Jorge Dario Gomez Castillo, M.D.
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prevent injuries. In Cozumel, we have gathered six years 
of data encompassing 107 cases for which we recorded 
the following symptoms in order of frequency: pain, 
erythema (redness), edema, local heat, blisters, necrosis 
(dead tissue), nausea, vomiting, dyspnea, fever and 
muscular weakness. Limb paralysis and cardiac failure 
are infrequently observed. 

We have recorded only two complications from 
lionfish envenomations: one due to thermal burn (and 
later infection) when applying hot water to the sting 
area and one case of decompression sickness resulting 
from a diver reacting with a rapid ascent after being 
stung. The injuries we recorded did not pose risks of 
cardiovascular failure or death in our patients. The 
most important symptoms were the local inflammation 
and severe pain. We did not observe in our patients 
some signs and symptoms sometimes reported with 
lionfish envenomations; we recorded only four cases 
each of blisters and necrosis. In our opinion, most of 
the systemic signs we found were related to pain.

In the past two years we have seen a significant 
reduction in the number of lionfish envenomation 
victims seeking medical assistance, likely because 
people are now more familiar with lionfish and proper 
first aid for stings — and also because the park has 
reported fewer lionfish sightings after an intensive 
program to control them began five years ago. DAN® 
has provided information about how to treat lionfish 
injuries, working in conjunction with Arrecifes de 
Cozumel National Park to distribute thousands of 
first-aid information cards over the past five years. 
Informed divers are able to reduce contact with 
lionfish and increase their ability to manage injuries 
when they occur. AD
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RESPONDING TO A LIONFISH STING
• Clean the wound by thoroughly washing the area with soap and 

fresh water. Remove any foreign material, and control bleeding. 
• Control the pain by immersing the affected area in the 

hottest water tolerable without causing injury — the upper 
limit is 113°F (45°C) — for 30 to 90 minutes. Have someone 
test the water on the same area as the injury to ensure it 
is not too hot, as intense pain may impair one’s ability to 
discriminate between hot and scalding. Repeat as needed.

• Apply cold packs or ice later to reduce swelling and help 
with pain.

• Take pain control medication, if needed.
• Apply topical antibiotic, if available.
• Seek a professional medical evaluation; medical 

management may include sedatives, a tetanus vaccination 
and antibiotics. 

• If severe symptoms are present, call 911 or your local 
emergency medical services number.

• Call the DAN 24-hour emergency hotline at +1-919-684-9111.

ABOUT THE AUTHOR
Jorge Dario Gomez Castillo, M.D., is the DAN medical liaison in Mexico.

Lionfish are fascinating and beautiful creatures, but they can cause serious injuries as well as environmental 
problems outside their normal range. Population control projects are one way to manage the spread of lionfish.
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W
hen conditions took an abrupt and unexpected turn 
during an exotic warm-water dive, our dive leader 
decided to abort. His awareness of the group’s 
abilities, the worsening weather conditions and the 
intensifying sea state led him to make the first of 
several good decisions that were made that day. 
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Keep Your Head
SITUATIONAL AWARENESS AND SAFETY 
FUNDAMENTALS CAN SAVE THE DAY.
By Patty Seery, MHS
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As a group, we began to swim 
away from the reef where we had 
been diving at about 30 feet and 
headed toward the boat. I was 
at the back of the group when I 
realized I was often equalizing my 
ears. When I checked my depth 
gauge I saw that I had descended 
to 50 feet; in response I began 
finning harder and added a little 
air to my buoyancy compensator 
(BC). When my dive buddy looked 
back and gave me an OK sign, I 
responded with an OK. 

I continued my efforts to ascend, 
keeping my eyes on the group, 
but I still needed to equalize 
frequently. I added more air to my 
BC and kicked harder, but I had 
dropped to 65 feet. I was caught in 
a down current and couldn’t break 
free of it.

When my dive buddy checked 
on me again, I let him know there 
was a problem, so he came to my 
aid. We linked arms and together 
kicked our way out of the down 
current, eventually joining the 
group during their safety stop. 
Later he said he was concerned 
we may have ascended too fast, 
but his dive computer confirmed 
what I already knew — getting to 
a shallower depth took work. The 
whole event transpired in about 
two and a half minutes.

Several elements contributed 
to this positive outcome. First, I 
recognized there was a problem 
and took action. By finning harder 
and adding air to my BC, I resisted 
the pull of the down current.

While my training and experience 
suggested that I move closer to the 
reef to get some relief from the 
strong current, the circumstances 
did not provide that option 
because we were in open water.

Second, when my efforts were 
not getting the desired result, I 
asked for help. Together, my dive 
buddy and I had the strength to 
break free from the down current.

Third, my dive buddy remained 
close by and was paying attention, 
so he was able to provide the 
assistance I needed. Diving 
without a buddy or being 
separated from the group could 
have led to a disastrous outcome 
in this situation.

Staying calm and considering 
options are significant parts of any 
problem resolution. By the time 
my buddy came to my assistance, 
I still had time to drop my 
weights. I was not low on air, and 
I had not reached a critical depth 
for the nitrox mix I was breathing. 
Timely actions broke the chain of 
events and prevented escalation of 
the problem.

Situational awareness is the 
overarching skill required to dive 
safely and respond quickly. In 
this event, both my rescuer and 
I were paying attention and were 
therefore able to avert an incident. 
Rescue skills do not just involve 
helping other divers. Self-rescue 
capabilities — as well as knowing 
when you need help and being 
willing to ask for it — are just  
as important. AD

“Staying calm and 
considering options are 
significant parts of any 
problem resolution.”
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HEARTBROKEN AFTER DCS
By Sarah Doyle 

M
y journey to becoming 
a divemaster has been a 
complicated one. In May 2017 
I quit my wonderful job at 
Ripley’s Aquarium of Canada, 
packed my bags and moved 

to Cozumel, Mexico, to complete my divemaster and 
Instructor Development Course (IDC) training. I wanted 
to make diving my life, not just my job. 

I have been diving since 2015 and have completed 
almost 100 dives, including liveaboard trips and 
countless dives in a variety of conditions and at various 
depths. There were even dives where I rushed to the aid 
of a panicked diver underwater and still surfaced safely. I 
had never experienced any issues. 

 On the third day of my divemaster course, we did a 
casual, fun morning dive at Santa Rosa Wall and the Felipe 
Xicoténcatl (C53) shipwreck in Cozumel (see the Cozumel 

feature on Page 78). During the first dive at Santa Rosa Wall, I 
was buddied up with a dive instructor. We dived a maximum 
depth of 107 feet without exceeding our no-decompression 
limit. It was one of the most relaxing dives I have ever done, 
as the current gently carried us along. The dive lasted for 60 
minutes, and I completed an extra-long safety stop, hoping 
to catch a glimpse of a shark swimming by.

When we returned to the boat and headed toward 
our next dive site, I started feeling unusually tired, but I 
disregarded it. Instead, I loaded up on water before the 
next dive, assuming I was just dehydrated.

More than an hour later, we were ready to jump back 
in the water. During our descent along the mooring line, 
I had a brief moment in which I felt very uncomfortable 
and wondered whether I was experiencing nitrogen 
narcosis (my air was 21 percent oxygen and 79 percent 
nitrogen). The moment passed almost immediately 
though, so I readjusted my mask; maybe it was too tight, 
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and that was the problem, I thought. During the 
dive, we reached a maximum depth of 70 feet, but I 
spent most of my time around 40 feet, exploring the 
top of the wreck. Again, this dive went smoothly, 
and we completed a long safety stop at 15 feet with 
a very slow ascent. 

 After we surfaced, boarded the boat and started 
heading back to land, I began to feel an itching 
sensation in my right arm, assuming it was just 
those pesky mosquitoes. Unfortunately, the itching 
quickly intensified into a burning feeling. By the 
time we reached the docks, it had spread from 
my arm to the rest of my body, and I found myself 
suffering from severe, painful burning across my 
body. I then quickly developed a mottled rash 
that spread across my arms, back, chest, stomach 
and legs. I notified the dive 
instructors, and they sent me to 
the International Hospital. 

I arrived at the hospital less 
than an hour after my last dive. 
Meanwhile, the coloration 
of my rash had deepened 
significantly to dark purple and 
blue around my chest and heart. 
My body looked bruised all 
over. During my initial meeting 
with the doctor, I was extremely 
disoriented and could not keep 
my thoughts straight. I kept forgetting the date and time 
and couldn’t describe my last two dives, even though 
I was staring right at my dive computer. My eyesight 
completely blurred, and I struggled to keep my balance 
during the examination. The severe burning across my 
body was now accompanied by significant pain in my 
chest and abdomen. The doctor diagnosed me with Type 
2 neurological decompression sickness (DCS).

I was rushed into a hyperbaric chamber for five and a 
half hours. Over the next seven days I underwent six U.S. 
Navy Treatment Table 6 hyperbaric chamber treatments. 
By the seventh day, my last hyperbaric treatment was 
only three and a half hours long. I appeared to be 
recovered, with no residual symptoms.

 In between the treatments, my doctors ran myriad 
tests to determine what caused me to get the bends, since 
nothing abnormal had occurred during my dives. The 
head of cardiology discovered that I had an atrial septal 
defect (ASD), or an opening in the wall that separates 
the top two chambers of the heart, and an alarming 
amount of nitrogen bubbles in my heart, vena cava, 
jugular veins, subclavian veins and liver. Although I was                  

finished with the hyperbaric 
treatments, my journey 
back to diving was nowhere 
near over. They informed 
me that if I wanted to dive 
again, I needed to return to 
Canada for heart surgery. I 
was completely heartbroken 
(pun fully intended).

 In November 2017 I underwent a heart procedure 
to close a 4.5 cm (1.8 inch) hole in my heart. After six 
months of recovery, I had my final checkup with the 
surgeon and a dive physician. They ran a series of tests 
to see if my heart had healed completely and if I was fit 
to dive again. Fortunately, my heart had recovered, and 
diving within recreational limits is still possible for me. 
From now on, I will be very conservative with my diving. 

A year after my incident, I was cleared to dive again, and 
within a day I had purchased a flight back to Cozumel. My 
first dive after my terrifying and emotional journey was 
mentally taxing. I didn’t expect to experience fear and have 
flashbacks from the year before; however, I persevered. 
I have now completed my enriched-air certification and 
will most likely dive nitrox from now on, which will give 
me greater peace of mind until I am fully comfortable 
underwater. I will also continue to carry DAN’s dive 
accident insurance, for which I am grateful.

With each day and additional dive, I am slowly 
regaining my confidence and learning to trust my body 
again. I am still here in Mexico, diving every day and 
loving every minute of it. AD

After experiencing serious symptoms 
of decompression sickness following 
a moderate exposure, divemaster-in-
training Sarah Doyle underwent seven 
hyperbaric chamber treatments and 
ultimately surgery for an atrial septal 
defect (ASD), a heart condition.

Opposite: A diver explores the Felipe 
Xicoténcatl (C53), a 184-foot-long 
wreck purposely sunk in 1999 that 
sits in 45 to 75 feet of water off the 
western shore of Cozumel. 

C
O

U
R

TESY D
AR

IO
 G

O
M

EZ
C

O
U

R
TESY D

AR
IO

 G
O

M
EZ

O
PD

T/
B

SI
P/

M
AX

XI
M

AG
ES

.C
O

M

http://alertdiver.com/
http://maxximages.com/


I
n the previous three articles in this series, we 
discussed what can go wrong, why we need 
an emergency action plan (EAP) and what 
makes a good EAP. Now we will consider who 
executes the process of an essential, realistic 
and effective plan. 

First, be sure to consider the different surroundings 
that could change and potentially render your plan less 
able to mitigate the emergency. Your plan should be able 
to accommodate some degree of inevitable change.

Your EAP will not work if you simply try to use 
someone else’s plan. Each dive center, dive site and 
geographical location is different: Situations, weather 
and water conditions, access, availability of suitable 
emergency medical services providers and even staff 
skills might vary. While EAPs may address some 
common elements, each plan should be individualized.

If the EAP does not work at a critical stage, you need 
a backup plan. If a vital emergency number is out of 
service, who else should you call?

THE MAIN ROLES
Ensuring a realistic and effective plan takes more than 
a compiler; all members of the staff hierarchy need to 
be involved. In small operations, staff members may 
have multiple roles.
• Leadership: Management should lead by example 

with commitment, interest and intent. These 
characteristics can ensure that the business 
recovers from most emergencies.

• Compiler: Appoint an experienced person or 
consultant to draft EAPs.

• Implementer: Authority, credibility and 
attention to detail define this role. Test EAPs for 
effectiveness, achievability and efficiency. Formulate 
alternatives to critical steps during simulations. 

• Trainer: Someone with good teaching skills and the 
ability to hold attention will achieve the best outcome.

• Staff: All staff members need to accept their roles 
and take them seriously. Management can help 
encourage the staff ’s attitudes. 

EMERGENCY DRILLS: PRACTICE  
MAKES PERFECT
An EAP is only as good as the practice it receives. 
With regular practice, skills and reactions will remain 
effective and new staff who were not present for the 
initial training can learn the plan. Complacency and 
neglect can hinder even the best plan.

Drills should be scheduled regularly and can be both 
announced and unannounced. Performance stress, 
peer observation and timekeeping develop confidence 
and the ability to react without overthinking. Reward 
and encourage participants; punishment for mistakes 
reduces confidence.

Debriefing after drill practice will reinforce essential 
steps and actions. Remember that failures to act 
appropriately during drills are predictors of future 
performance failures. You depend on your team to 
perform when under real pressure, so they need to 
be trained and confident to do the right things when 
situations start to fall apart.

BE PREPARED
Your team needs to understand the situation and be 
able to prioritize actions when faced with emergencies. 
While risk will always be present, improved knowledge, 
understanding and preparedness remain our best 
means of reducing the negative outcomes of accidents 
and the added burden of liability in the event of  
any emergency. AD

RESEARCH, EDUCATION & MEDICINE
RISK MITIGATION
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EMERGENCY 
PLANNING: 
PRACTICING 
THE PLAN 
By Francois Burman, Pr. Eng, MSc.

Careful planning, preparation and training with the specific 
equipment used in your emergency plan is crucial. Take the time 
to walk through your EAP with your real-world equipment, and train 
yourself and others in its proper use.
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Tubbataha
A PHILIPPINES CONSERVATION SUCCESS STORY
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ccentuating the positive is the 
norm in dive and travel 

journalism, but my first 
adventure at Tubbataha 
made that difficult. I had 
heard about this mythic 
Philippines national 
marine park that was 
good for pristine coral, 
expansive wide-angle 

seascapes and pelagic life. With only one prior trip to the 
Philippines, mostly to shoot macro life and small reef fish, 
Tubbataha seemed the ideal locale and a perfect place to 
expand my destination portfolio. 

During my week there five years ago, at the very 
beginning of the three-month dive season, the winds 
were howling. Located in the middle of the Sulu 
Sea, Tubbataha Reefs Natural Park is about 93 miles 
southeast of Puerto Princesa City, a 12-hour trip for 
most liveaboards. Park authorities have designated a 
dive season during which the weather is most likely to 
be calm, mid-March to mid-June, to accommodate the 
open-ocean journey and minimal protection at the atolls 
there. Our early spring departure was anything but calm, 
with 6-foot swells during the crossing and many dive 
sites not accessible once on location. Those sites that we 
could dive suffered diminished visibility from the wave 
action that stirred up sediment in the shallows. It was 
only average for a place with such lofty expectations, so I 
left wondering what all the hype was about.

I said as much to a friend, underwater photographer 
David Doubilet, when I saw him at the Diving 
Equipment and Marketing Association (DEMA) show 
later that year. He and Jennifer Hayes, a zoologist 
and marine biologist, were on assignment for 
National Geographic to photograph Tubbataha for 
an article that has since been published. Doubilet had 
encouraging advice: 

“It may only be accessible for three months out of the 
year, but a visit to Tubbataha puts you in the heart 
of the Sulu Sea on an oceanic reef that is influenced 
by all the life circulating through the Philippines 
coral reef ecosystem. This is a world of deep drop-offs, 
forests of sea fans and massive schools of batfish cast 
like silver coins across a backdrop of black velvet. You 
don’t dive so much as fly these reefs, hovering above 
them until you see a target of interest for intimate 
inspection. On a single dive you could see a whale 
shark, dogtooth tuna, marbled stingray and schools of 
jack so vast they resemble a silver river — and turtles, 

lots of turtles. It is not only that it is good by nature, 
it is good by man, for these reefs are very successfully 
protected and patrolled. Tubbataha is a unique place, 
recruiting life as it does and situated in the heart of the 
Coral Triangle.”  
Convinced to try again, I booked another liveaboard 

excursion to Tubbataha. This time I scheduled my 
trip more toward the middle of the cruising season. It 
worked, and this past May we had slick calm seas and 
stunning water clarity for the whole week. The entire 
dive experience was extraordinary.

ANILAO
While this trip started as being all about Tubbataha, I 
realized that most liveaboard trips involve six days of 
diving, and I was looking to get more out of my trip. I 
began looking for a land-based add-on for a few days 
before we sailed and was inspired by an article Tanya 
Burnett wrote about Anilao for the Summer 2017 
issue of Alert Diver. A destination with very strong 
photographic potential, Anilao is on Luzon, the same 

Outriggers are used to add stability to local boats like this 
one, photographed at sunset in Anilao.

Opposite: A school of chevron barracuda (Sphyraena 
qenie) swirls in the blue water near the vertical drop-off 
at Malayan Wreck.
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island as Manila’s international airport. A three-hour 
bus ride south eliminated the need for the expense and 
hassle of another flight. The South China Sea meets the 
Sibuyan Sea in a confluent environment of varied reef 
types that Burnett described as “white sand muck, dark 
sand muck and even trashy muck. But there are also soft 
coral slopes, boulder hard coral reefs, stunning pinnacles 
swarming with life, and sheer walls and ridges.” 

I arranged for our group to do three days of diving 
in Anilao. We could acclimate to the 12-hour time 
difference, and any delayed bags would catch up with 
us at the land-based resort rather than delaying the 
liveaboard’s departure. Expecting a short interlude  
as a buffer for travel complications and a precursor  
to the main destination, we were thrilled by a 
wonderful experience. 

The diving in Anilao was so very good and so very 
different from what we saw in Tubbataha, it could be 
the basis of a Philippines dive trip. Eagle-eyed dive 
guides delivered critter after critter, shot after shot 
— including my first skeleton shrimp and my first 
Bobbit worm. A first anything is rare after 40 years of 
dive travel, and only three days left me imagining how 
productive a week here might be. 

TUBBATAHA
Just as Anilao was far more than I anticipated from 
this trip’s opening act, Tubbataha exceeded my 
expectations as the headliner. Part of it was the 
gorgeous weather, but that was luck of the draw 
(though the odds were stacked in my favor). The more 
important part of the brilliance of this dive experience 
happened not that week but in 1988 with the 
establishment of Tubbataha Reefs Natural Park, which 
became a UNESCO World Heritage site in 1993.

For many years Tubbataha was protected only by 
its remoteness and prevailing weather patterns. The 
reefs were far from habitable land, and even though 
two islets are among the atolls, there is no fresh water 
for fishermen to establish base camps from which to 
work. The area is exposed to a northeast monsoon 

From top: The 
Bobbitt worm is one 
of the weird and 
wonderful creatures 
common on night 
dives in Anilao. • A 
lemon goby occupies 
a discarded beer 
bottle on Anilao’s 
seafloor. • An 
octopus finds debris 
on the sandy bottom 
to build a protective 
dwelling. 

Opposite: The 
walls of Tubbataha 
are rich with filter 
feeders — evidence 
of the nutrients that 
wash these reefs 
with the tidal flow.
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from November to March and a southwest monsoon 
between July and October, making the place quite 
inhospitable to the small sailboats that made up the 
fishing fleet years ago. By the 1980s Filipino fishermen 
had transitioned to motorized bangkas (outrigger 
canoes) for their fleet, and for the first time Tubbataha 
became a target of opportunity. Some fishermen used 
destructive fishing techniques, involving both cyanide 
and underwater dynamite explosions to stun fish and 
float them to the surface, to optimize exploitation, 
decimating the reef. Fortunately, traveling scuba divers 
were already visiting Tubbataha by then and knew how 
much was at stake. They raised the alarm, enlisting 
dedicated conservationists, the provincial government 
of Palawan and even Corazon Aquino, then president 
of the Philippines. Collectively, they managed to get 
this 375-square-mile region declared a national park 
and marine protected area (MPA). 

Protection is meaningless without enforcement, 
and dedicated park rangers are now full-time 
residents in Tubbataha. A small ranger station on the 
southernmost tip of Tubbataha’s North Atoll is home 

to 10 to 12 rangers from the Philippines Navy, Coast 
Guard and municipality of Cagayancillo. They are 
stationed there two months at a time to protect the 
park from harm to either the coral reefs below or the 
bird populations above as well as to conduct scientific 
research and monitor the ecosystems.

DIVING TUBBATAHA
Tubbataha is a Samal word meaning “long reef 
exposed at low tide.” With astounding coral cover and 
pristine reefs, the region consists of two massive coral 
atolls, known simply as North Atoll and South Atoll, 
as well as an isolated coral structure to the northwest 
known as Jessie Beazley Reef. Most excursions begin 
at the nearest point from a Puerto Princesa departure: 
the southwest tip of North Atoll at a dive site known 
as the Malayan Wreck.

This was the checkout dive, allowing us to sort out 
weights and buoyancy. These initial dives on many 
cruises are marginal, so I didn’t enter the water with 
high expectations. I immediately encountered a large 
school of bannerfish amid the crimson soft coral to my 

Clockwise from top left: Schools of bluelined snapper (Lutjanus kasmira), forests of branching hard corals, 
massive clouds of jacks and spotted sweetlips at cleaning stations are all vignettes of the Tubbataha coral reef. 

Opposite: Regal angelfish (Pygoplites diacanthus)



right and a school of bluelined snapper to my left. This 
was beginning to look promising — an impression 
reinforced by a school of chevron barracuda in 
midwater just off the reef and a hawksbill turtle 
seemingly unperturbed by my continual proximity. 
One of the highlights from my last trip here was a 
huge school of jacks, and I was hoping I’d be lucky 
enough to see some on this trip as well. Here they 
were, on the very first dive. Was it coincidence that 
my first dive this time equaled my most memorable 
dive from last time? It turned out not to be, as we 
encountered these massive silver schools on at least a 
half dozen different dive sites throughout the itinerary.

 Farther along on our southward trip, the next day 
our dives were at Ko-ok, and the schools of jack were 
even more impressive there. Another hawksbill was 
exceedingly approachable, a situation I’d encounter a 
dozen more times before the trip was through. Marine 
conservation means the turtles here are protected from 
fishing, and the beaches where they lay their eggs are 
totally free from human interference. Other highlights 
at Ko-ok included portrait possibilities of two of 
the prettiest Coral Triangle reef dwellers: the clown 
triggerfish and the regal angelfish. Abundant marine 
life meant the real conflict was between shooting wide 
angle for the pristine reefs and schools of fish or macro 
for the fish portrait opportunities.

My other recurring memory from my Tubbataha trip 
five years earlier was of vast fields of staghorn coral. 
With coral bleaching and ocean acidification the new 
normal, I wanted to see if my recollection of veritable 
mountains of pristine staghorn could possibly still be 
true. At Black Rock South I was reassured that the 
ecological perils faced by many of the world’s other 
tropical reefs were absent here. Both brown and blue-
green chromis inhabit staghorn fields, and several 
species of anthias compete for the same sweet spots, 
near enough to the coral fingers for refuge but enjoying 
access to the nutrients flowing by.

While some ship wreckage is at Delsan Wreck, 
as with Malayan Wreck it is more significant for 
navigational purposes than as a feature of the dive. On 
this dive we experienced an exciting yellowfin tuna 
flyby; other highlights included a large school of bigeye 
trevally (Caranx sexfasciatus, now seemingly common 
in Tubbataha), a turtle and more staghorn. 

Toward the outside point of South Atoll, I got a 
surprise at Staghorn Point. Seeing it again, I was 
certain this was the site I remembered from before, and 
it was every bit as good. The staghorn wasn’t present 

in patches so much as undulating hillsides. Staghorn 
Point was also great for the schools of sweetlips, often at 
cleaning stations and therefore more tolerant of being 
approached. The blue water held fascination as well: 
schools of barracuda, gigantic sea fans and soft coral 
punctuate the drop-off. While we had very little current 
that day, filter feeders can’t grow to these proportions 
without significant flow of water along the reef face. A 
savvy dive operation will time dives for slack tide so we 
can appreciate the beauty of the reef without the aerobic 
aspect of a brisk, or even challenging, drift dive.

For the underwater photographer, the perception 
of any dive site is colored by the lens in use. It renders 
selective vision, and by the time we dived Southwest 
Wall at the far southern end of South Atoll I was a 
little deprived from the fish photography protocols 
I’d recently been enjoying in Anilao. It’s not that 
you can’t shoot small fish and macro in Tubbataha, 
it’s that the wide-angle opportunities make it hard 
to look beyond the sweeping reef vistas. With some 
reluctance I packed away my 8-15mm zoom lens and 
mounted my 100mm macro lens for a couple of dives. 
Butterflyfish, squirrelfish, clown triggerfish, bannerfish, 
anthias, clownfish and regal angelfish were all revealed 
once I slowed down and began to really look. The 
backgrounds included abundant coral cover and 
colorful sponge and soft coral backgrounds. For my 
postprocessing bliss, the 120-foot visibility we enjoyed 
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that day saved me from the odious task 
of backscatter removal.

As our cruise regrettably neared its 
end, we had an overnight steam from 
the southern point of South Atoll to 
the northeast edge of North Atoll and 
arrived for an early morning dive at 
Shark Airport, so named for the many 
whitetip reef sharks lying along the 
runways of sand that separate the coral 
ridges. The cleaning stations scattered 
about made for another amazing fish-
photography destination, with normally 
reclusive fish easier to approach simply 
because they are reluctant to leave their 
spot in the queue before the parasite-
removal ritual is completed.

100 PERCENT CORAL COVER
There were many very impressive coral 
reefs throughout our cruise range, but 
the captain saved the best for last: Jessie 
Beazley Reef, a separate coral complex 
located about 12 miles north of the atolls. 
We drifted in stunningly clear water 
along a wall dotted with massive soft 
corals. As we drifted into the shallows 
we floated over a hard coral garden of 
astonishing density. Some of the places 
we dive these days have less than 10 

The divemaster 
pointed over 

the edge of the 
wall to something 
surely happening 
below. Of course  
it was a whale 
shark.
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These spinner dolphins (Stenella longirostris) 
frolick in the bow wake of the dive tender at 
Jessie Beazley Reef.

Below: The whale shark is an icon of Tubbataha 
diving adventures; its appearance is never a 
certainty but always a treat.
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percent coral cover, and 20 percent is better than average for 
most parts of the world. While trying to find a place to put my 
finger down on a spot of anything not living to steady myself 
for a photo, I realized there was no such place here. Neutral 
buoyancy and careful fin placement were mandatory while 
swimming. Most of Jessie Beazley Reef was exceptional. One 
patch, an area roughly the size of two football fields, was one 
of the most inspiring vignettes of tropical coral reef I have 
seen this decade.

Remember all that talk about the pelagic life of 
Tubbataha? The manta rays and whale sharks? The one 
manta I saw was deeper than I figured I should go, and the 
mythic whale shark had thus far eluded us. Precautions for 
our flight the next afternoon were on my mind during the 
last dive of the day. The divemaster pointed over the edge of 
the wall to something surely happening below. Of course it 
was a whale shark. I did the safe thing and let it continue on 
its way. This was the first time I let such an encounter elude 
me, but gratefully my dive buddy, Mark Mintz, was there to 
bring home the visual confirmation. We did indeed have a 
whale shark join us in Tubbataha!

Back on the boat, still in awe at the splendor of the reef, I 
was prepping my cameras when I heard the shout, “Dolphins 
to starboard.” In the slick calm, a day with the horizon lost to 
a mirror sea, a playful school of spinner dolphins passed by. 
With the dive dinghy still at the ready, I grabbed my topside 
camera, and we set off in pursuit. Our hopes were rewarded 
when the dolphins broke off from wherever they were going 
and came to play in our bow wake, leaping, cavorting and 
diving right in front of me. It was so calm I could hold my 
camera within 4 inches of the surface while racing at 15 knots. 
I fired blindly at the dolphins with no fear of a rogue wave 
drowning my camera. We eventually called off the shoot 
when we began to get too far from the ship, giving up long 
before the dolphins would have. 

Later, with the shoot done, in the dark and quiet of my 
cabin processing the files from Jessie Beazley Reef and 
the most incredible spinner dolphin encounter of my 
career, I happened to notice the date stamp on my digital 
images. It was May 8 in that part of the world. Beyond my 
recognition it had become my birthday, and I had received 
the best gift I could have asked for. I can’t think of a better 
place to have spent it this year than immersed in the 
profound beauty of Tubbataha, Philippines. AD

How to Dive It
DIVE SEASON: Mid-March to mid-June (three months)

WATER TEMPERATURE: The water temperature typically 
ranges from 78°F to 85ºF. It was 82ºF when we visited in 
early May, and I was comfortable in a 3mm wetsuit and 
hooded vest.

VISIBILITY: The visibility here is usually excellent, 
ranging from 80 to 120 feet

LOCATION: Tubbataha is in the Sulu Sea, in the center 
of the Coral Triangle between Indonesia, Malaysia and 
the Philippines. Its two atolls, referred to simply as North 
and South Atolls, enclose a sandy lagoon and islets that 
are 4 nautical miles apart. On the southern tip is an islet 
with a lighthouse that’s used as a rookery by birds and 
frequented by turtles. Tubbataha Reefs Natural Parks is 
home to no less than 573 species of fish, 373 species of 
coral, 12 species of dolphins and whales, 11 species of 
sharks and nestling hawksbill and green sea turtles. 

GETTING THERE: The point of departure is Puerto 
Princesa, a 90-minute flight from Manila. Access 
Tubbataha Reefs Natural Park by liveaboard dive boat via 
a 10- to 12-hour steam.
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Our hopes were rewarded when the dolphins 
broke off from wherever they were going 

and came to play in our bow wake, leaping, 
cavorting and diving right in front of me.  
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Pushed to endangered status by shell harvesting, hawksbill sea turtles (Eretmochelys imbricata) are now protected in Cozumel. 
These turtles grow up to 3 feet and 300 pounds and primarily eat sponges.

Inset: Queen angelfish (Holacanthus ciliaris), often seen swimming around the reef in pairs, are found as deep as 80 feet.

Revisted
TEXT  AND  PHOTOS  BY  BRANDON  COLE
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riends and colleagues reacted with surprise 
when I mentioned we were going back to 
Cozumel. Why redo Coz? Doesn’t the adage, 
“Been there, done that” apply?

Not at all. The reasons to return are many. 
This little sliver of an island east of Cancun is 
close to the U.S., its reefs are colorful and fishy, 

and a trip is quick and painless to organize. Unlike many 
expeditions to far-flung corners of the world, travel to 
Cozumel doesn’t require extensive and often frustrating 
logistical acrobatics. Additional impetus comes from the 
desire to create new images of this oft-photographed 
destination. Plus Cozumel is easily combined with other 
adventures, such as snorkeling with whale sharks in 
the summer and sailfish in the winter off nearby Isla 
Mujeres. With the snow piled high outside our home 
in the Pacific Northwest, why not escape south of the 
border and experience Coz again while drifting on 
warm currents down memory lane?

For our comeback tour, we begin where we last ended: 
We’re drawn to Paso de Cedral reef by our eagerness 
to immerse there once again. Rush hour is in full effect. 
There is a head-to-tail pileup of a hundred bluestriped 
grunts gracefully jammed together in the fast lane. 
We kick hard to hold position for a few shots of the 
streamlined school, and then we relax and are whisked 
away by the brisk current, which carries us alongside 
coral heads and shelving mini-walls bright with sponge 
gardens in bloom. A hawksbill sea turtle happily munches 
away on the colorful invertebrates, while a gray angelfish 
grazes on the fringe of algae growing on the reptile’s shell. 

We duck into an alleyway bisecting the reef and turn 
a corner to encounter a huge grouper chilling in a cul-
de-sac. The giant is easily 3 feet long and unfazed by 
our sudden appearance. Looking closely, I recognize 
it as a black grouper currently blanched white, likely 
advertising to the cleaning gobies in residence that it is 
safe to approach and perform their much-appreciated 
grooming services. A group of handsomely painted 
porkfish hovers behind, perhaps waiting their turn or 
just hanging in the protective presence of their larger 
cousin. Not wanting to overstay our welcome, we back 
out of the spa sanctuary and resume our nostalgic drift.

Thirty minutes later we excitedly confer back on 
the boat. Was this better than last time? We concur 
that today’s dive was at least as good and maybe 
better, which is saying something when gloom and 
doom reports on reef health and fish abundance are 
depressingly common in many parts of the world. 
Cedral was one of our favorite dives here 10 years ago 

and could very well be again on this trip. Our friend 
Hedrick gushes something about wanting to spend 
every day there for the rest of his life. 

SUPERLATIVE STRUCTURE
Knowing there is much more to see along the lee shore 
of this 30-mile-long island, we reposition and jump into 
a new section of blue, right over an immense shadow. 
Resting upright on the sand bottom about 80 feet below, 
the ARM General Felipe Xicoténcatl (C53) awaits 
our exploration. Commonly called just “the shipwreck” 
or “the Cozumel wreck,” the 184-foot-long vessel 
was originally named the USS Scuffle and served as a 
minesweeper in the U.S. Navy. It was later sold to the 
Mexican Navy for use as a patrol and support vessel. 
Finally, it was retired and given over to the sea when 
purposely sunk in June 2000 off the western side of 
Cozumel within easy striking distance of the city of San 
Miguel, where most of the dive fleet is based. The C53 
has become a popular scuba attraction, drawing divers 
like metal to a magnet. We plummet down the descent 
line and make a beeline for the stern.

Festooned with red encrustations and green rope 
sponges, the ship’s twin propellers are an obvious photo 
stop. Hurricane Wilma’s wrath bent the port prop, so we 
set up on the photogenic starboard screw and get down 
to business. With my world narrowed to the camera’s 
viewfinder and my mind on metal and strobe angles, 
I happily lose myself in the picture-making process. 
I completely miss the spotted eagle ray that slowly 
swoops by just behind me. Ignorance is bliss, but wreck 
penetration is even better. Powering up LED torches, 
we sneak inside the C53 through a square cutout in the 
port stern corner and then wind through a series of 
chambers in the belly of the beast. Highlights of the dive 
include a territorial lobster valiantly guarding a hatch, 
the engine room and its mammoth machinery, levitating 
up a stairway and then slipping outside amidships into 
the afternoon light, and a detour lap around the bridge 
on our ascent. Before we are even out of the water, my 
wife, Melissa, and I have conferred and concurred: The 
wreck has definitely improved with time, with additional 
invertebrate growth, more critters hanging about and 
new compelling compositions to capture with the 
camera. Our wide smiles are proof that the know-it-alls 
saying there was no need to return to Coz again, that we 
had already seen all there was to see, had it all wrong. 

One day we are spelunking through the innards of a 
shipwreck, the next we are delving into the reef itself. In 
the heart of Cozumel Reefs National Marine Park, Santa 
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Clockwise from above: A 
3-foot-long black grouper 
(Mycteroperca bonaci) 
swims under a reef ledge 
with porkfish (Anisotremus 
virginicus) hovering behind. 
• A cruise along the reef 
wall in Cozumel Reefs 
National Marine Park 
reveals colorful sponges 
of many species. • The 
wreck of the 184-foot-long 
Felipe Xicoténcatl (C53), 
encrusted with bright 
sponges and deepwater sea 
fans (Iciligorgia schrammi), 
is easy and enjoyable to 
explore. • Cottonwick grunts 
(Haemulon melanurum) 
aggregate near sponges 
underneath a reef ledge.
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Rosa is an iconic site delivering a stunning experience up, 
down and through the middle of legendary real estate. 
Our guide, Alejandro, gives us a moment to reflect and 
be humbled as we gaze toward the surface from 120 feet, 
feeling so small while drifting along the imposing wall. 
He leads us into a sand chute that’s like a pristine ski 
slope glowing between glowering peaks. We angle up to 
traverse between thickets of sea fans and then squeeze 
through a narrow cut and enter a black tunnel snaking 
who knows where. Alejandro knows, for we eventually 
emerge into a chamber at 60 feet, an enchanted cave 
with ropey tangles of tangerine-colored sponges dripping 
from the ceiling. Three passageways radiate outward — 
skylights through which the blue beckons. We follow.

COZUMEL DONE DIFFERENTLY
That afternoon, following a tip from our deckhand, my 
wife and I and our four good friends and dive buddies 
embark on a mission to dine off the tourist grid. On 
our way we take the scenic route, strolling along 
San Miguel’s bustling boardwalk. Five floating cities 
masquerading as cruise ships dominate our seaward 
view. Some of their gazillion passengers certainly 
went diving today. Compared to these behemoths, the 
dozens of dive boats zipping up and down the coastline 
seem comically tiny. No doubt some of these vessels 
are coming from or going to the same sites we visited 
today. Cozumel has been a bastion of Caribbean 
diving for decades and has grown to become a very 
busy place, yet we had the friendly fishes and the reef 
fissures pretty much to ourselves today. Our good 
fortune was not accidental.

The six of us chartered a private six-pack boat with 
a crew willing to customize our experience. We choose 
the dive sites based on our target photo subjects, depth 
profile preferences, current strength, even the angle 
of sunlight. Each day we can tweak our departure 
time and the duration of our surface intervals, both of 
which are very helpful in staying clear of other bubble-
blowing groups. We have no set depth or time limits; 
we can swim like hell or not move at all. Our born 
and bred Cozumeleno divemaster extraordinaire has a 
lifetime of bottom time on these very reefs. Everything 
has been strategized and optimized for maximum 
productivity and enjoyability. We dive, shoot and play 
like we want, all the while reaping the many benefits 
of working with a patient and accommodating local 
expert with a proven track record of delivering for 
experienced, discriminating divers and photographers. 
That, in summary, is our master plan. Hedrick sagely 

comments, “I’ve been diving in Cozumel more times 
than I can count, but never like this. There is no better 
way to dive.”

And there is no tastier food than the tacos al pastor 
we enjoy while seated on rickety plastic lawn chairs at 
a hole-in-the-wall restaurant a couple of miles from 
the glitzy main drag’s diamond shops, tourist mobs and 
Hard Rock Cafe. Simple and scrumptious, al pastor is 
a regional dish of marinated pork shaved thin, topped 
with a slice of pineapple and slathered in a chartreuse 
salsa verde, which practically ignites on its own. Cold 
cervezas and sugary horchata drinks pair perfectly 
with the tacos auténticos, and we feast like kings while 
enthusing over our dives so far and those yet to come. 

CORNUCOPIA OF CRITTERS
We start early before the fleet ventures forth and are the 
first to arrive at Chankanaab Reef. It is a new spot for 
me, and one sure to please according to our divemaster. 
He suggests we arm ourselves with a macro or zoom lens 
rather than a fisheye. It was sound advice, as we find a 
little bit of everything on the 10- to 20-foot-diameter coral 
heads strung together north to south. A group slideshow 
from this 75-minute dive to 55 feet would include images 
of everything from flamingo tongue snails on searods 
to a free-swimming green moray eel at least 6 feet in 
length. Artfully arranged clusters of vibrant purple 
rope and azure vase sponges would also be showcased 
along with another eagle ray that I once again did not 
personally see. While this seems to be a running joke on 
this trip, I can hardly grouse. With my versatile 17-70mm 
zoom lens, I acquitted myself admirably enough, capturing 
quality images of both a juvenile spotted drum pacing 
back and forth, its long streamer-like fins trailing elegantly, 
and a nurse shark. This guy (or gal — I forgot to peek) was 
absolutely bulletproof, allowing me to shoot tight, straight-
on head shots, full-body profiles and wider-still “shark 
in its natural habitat” images, both with and without a 
person shown for scale. Adding icing on the cake to the 
photo session was the colorful sponge backdrop the shark 
so obligingly chose for its resting place.

A milelong drift in moderate current over San Juan 
Reef is also a first for us, introducing the lower-profile 
ridge reef structures characteristic of many sites north of 
town. Wrasses, loads of blue tangs and packs of snappers 
and grunts hunker close to the bottom, which is a shag 
carpet of various brown and green algae. Melissa later 
remarks that this spot reminds her of the Scottish moors 
with its gorse, heather and moss. Strangely shaped barrel 
sponges catch my eye. Unlike the classic, upright, tall urn 
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shapes we are used to seeing, these are twisted, macaroni-
like heaps or permanently leaning forms bent over in a 
northerly direction, shaped by the prevailing sea winds 
sweeping up the island. 

Further offshore, more exposed to weather and 
known for very strong currents, Barracuda Reef 
was not diveable the last time we were here. Seas 
are manageable this trip, so we give it try, executing 
a negative entry with no fooling around on the way 
down. We level out at 80 feet to ride a cranking 
current, moving us ever northward. A river of 
schoolmaster snapper flows underneath us going 
the opposite direction. Longspine squirrelfish and 
banded cleaner shrimp shelter underneath mounds of 
orange elephant ear sponge. I tuck behind a buttress 
in the wall and find a heavily armored crustacean 
of surprising proportions, a channel clinging crab 
perhaps 2 feet across. We launch our surface marker 
buoys (SMBs) from 50 feet to show our position to our 
captain above. A tall SMB on a reel is a smart piece of 
gear for safely enjoying Cozumel. 

DÉJÀ VIEWS
With our week winding down, I suggest we replay a 
few of the greatest hits from the previous decade. It is 
an easy sell to my friends, because who does not love 
the Coz classics? Down south at Columbia Deep, 
we retrace fondly remembered pathways in corridors 
lined with powdery white sand. We seek out shadowy 
crevices in which sprays of fiery red gorgonians light 
up the night. And I finally, miraculously, see and swim 
alongside a spotted eagle ray. Palancar Horseshoe 
wins for the most dramatic bottomography, which 

I first admire from above, framing a mind-bending 
circular fisheye photograph looking downward onto 
the ancient limestone labyrinth. I pay my respects to a 
turtle standing proud, imperiously surveying its coral 
kingdom from on high. But as always, I am drawn 
to the deep. I give myself up to gravity and sink into 
a dizzying network of crisscrossing avenues, stately 
arches and impressive vertical relief. Soaring coral 

HOW TO DIVE IT
CONDITIONS: Cozumel is a year-round diving destination. 
Water temperatures range between 75°F and 85°F seasonally. 
Topside temperatures average 80°F. May to October is the rainy 
season, which often means afternoon showers. Water visibility is 
generally excellent, ranging between 75 and 150 feet, depending 
on the dive site. Current is almost always present and varies 
between gentle to strong. Carry a surface marker buoy, and 
follow your guide. Dive sites to the far north, far south and the 
frontier sites on the island’s rarely visited eastern windward side 
often experience rough seas and challenging conditions. 

DIVING LOGISTICS: There are dozens of land-based operators 
from which to choose. Most offer two-tank morning or 
afternoon trips. Some operators are affiliated with certain 
hotels. Many dedicated dive resorts have in-house scuba 
facilities. Families and groups of friends with similar 
interests and skill levels may wish to pursue private boat 
charters to optimize their diving experience. 

GETTING THERE: Some domestic carriers fly directly into Cozumel 
(CZM), and many airlines serve Cancun (CUN). If arriving at 
CUN, you will need transportation to the ferry terminal in Playa 
del Carmen and then passage by ferry to Cozumel.
For more information, visit cozumel.travel/en/ and 
visitmexico.com/en/main-destinations/quintana-roo/cozumel.

Left: Caribbean spiny lobsters 
(Panulirus argus) can grow up to  
2 feet long. Spending their days under 
reef ledges, they emerge at night to 
feed. Above: A diver flies over a coral 
reef rich with deepwater sea fans and 
sponges, including orange elephant 
ear sponge (Agelas clathrodes).

http://visitmexico.com/en/main-destinations/quintana-roo/cozumel.


spires are like skyscrapers. Visibility 
seems to stretch to infinity. From 20 
fathoms (120 feet) down I can clearly 
see our boat, but I have no desire to 
ever ascend. This city beneath the sea 
is where I choose to live. 

I will have to spend vacations, 
however, amid the riot of color and 
explosion of life at Tormentos Reef. 
Revisiting this mid-island site transports 
me back to the reef I previously logged 
as “a kaleidoscope through which fish 
fly.” Amorous filefish are still here, 
spinning about in courtship. Chummy 
pairs of queen angelfish continue to 
flaunt surreal hues in front of a palette 
of rainbowed sponges inspired by the 
impressionist masters. A honeycomb 
cowfish, whose paint job sparkles 
like opal, looks familiar. Cottonwicks, 
graysbys and yellow hinds remain 
tenants of Tormentos, sharing space 
with supersized lobster — irrefutable 
evidence that the national park’s 
protection is working. I am especially 
pleased to see a grumpy but most 
splendid toadfish. The entire menagerie 
is here and accounted for, and their 
future looks as bright as the reefscape. 

Resplendence and revelry rolls on 
through our last day. We unanimously 
vote for more tacos magnificos at our 
secret spot, of course, but first we will 
celebrate for an hour or two with the 
masses of humanity. It is Carnaval, 
after all, and the streets of San Miguel 
are alive with music, dance and waves 
of happy people costumed as pirates, 
jaguars, dragons, fantastical plumed 
birds and even burlesque beauties. A 
little girl in mermaid finery stands atop 
a float adorned with swaying purple 
corals and pairs of angelfish. Another 
float features larger-than-life spotted 
stingrays. As we drift along on the 
warm currents of the smiling crowd, 
my thoughts carry me out to the blue 
and downward to the reefs below.

Been there, done that and cannot 
wait to do it all yet again. AD

ADVENTURES ON ISLA MUJERES 
Come for the scuba and the snorkeling. Before or after diving Cozumel, those 
in the know grab a snorkel and head to Isla Mujeres to add a spectacularly 
worthwhile extra dimension to their expedition. During summer months, dozens 
to hundreds of whale sharks come from afar to feed with abandon on rafts of 
fish eggs floating just below 
the surface. You will not see the 
tiny, transparent food, but it is 
impossible to miss, or ever forget, 
the sight of 15- to 30-foot-long 
sharks charging through the 
water column like freight trains, 
with their huge mouths open 
wide. Experts agree that there is 
currently no better place on the 
planet for reliable encounters with 
these gentle giants. The water 
clarity here is usually better than 
the world’s other whale shark hot spots, 
which is a major plus for photographers 
and videographers looking to create 
quality imagery. 

For those visiting between January 
and March, a different phenomenon is 
on display: sailfish attacking schools of 
sardines. Sails are the fastest fish in 
the sea, so come prepared to swim and 
swim some more. Locating baitballs 
often entails spotting birds, so eagle-
eyed captains of sport-fishing boats 
or smaller fiberglass pangas scan the 
skies to find the prize. When they say 
to go, jump without delay into the blue 
to witness magnificent pez vela (“fish 
sail” in the local lingo) 
flashing electric colors and 
fencing with rapier-like bills 
while working together with 
each other to first corral and 
then inhale the panicking 
sardines. For big-fish fans 
and adrenalin junkies, this 
glorious chaos is not to be 
missed. Be prepared to pay 
your dues: Rough conditions 
(winter weather can be 
challenging) and long days 
without much happening are 
to be expected between the 
bursts of frenetic action. 

Isla Mujeres is easily 
reached via a short ferry ride 
from Cancun. It is a nice town, perhaps a bit more kicked back than Cozumel, 
with friendly people, great food, plenty of accommodation options and world-
class pelagic marine megafauna encounters.
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From top: An Atlantic sailfish (Istiophorus 
albicans) feeds on Spanish sardines 
(Sardinella aurita). • A magnificent frigatebird 
(Fregata magnificens) swoops above the 
feeding grounds. • A whale shark (Rhincodon 
typus) feeds on transparent fish eggs floating 
just below the surface.
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T
he term cave diving often evokes places 
such as Mexico and Florida with their 
warm waters, relatively easy access and 
the ability to visit the nearest dive center 
for gas fills and some recommendations. 

For cave divers based in Sweden, however, pickings are 
rather slim but are no less rewarding for those who 
make the effort. Here is a description of a day of diving 
with Expedition Bjurälven in the continued exploration 
of Dolinsjö, Sweden’s longest underwater cave.

”Wake up! It’s 6:30 a.m., and breakfast is served! The 
sun is rising, and it is a crisp minus 30°C [minus 22°F] 
outside — another day in paradise,” Andreas gleefully 
calls out as he walks around and tries to shake life 
into 20 tired divers. He and Stina have been awake for 
more than an hour, making coffee and porridge to help 
smooth the day’s start. One by one, we roll out of our 
sleeping bags and make our way to the crowded little 
serving room in the old school that is our home in the 
Jämtland mountains for the week. 

Everyone is in various states of soreness after 
shoveling snow, carrying dive gear and building camps 
for several days, but spirits are high as the sun rises 
over the snowclad landscape. I try to eat a double 
helping of porridge, boiled eggs and sandwiches 
in anticipation of a long day underground. Robert, 
Dmitri and I plan to take digital measurements of the 
furthest explored dry chamber in the cave, which will 
require several hours of diving, climbing and carrying 
to get there and back. We discuss some last-minute 
details over a second cup of coffee before it’s time for 
everyone to depart for the day’s activities. 

After a short car ride higher up the mountain, we 
brave the freezing morning cold that lingers before the 

sun is properly up. We are greeted with big smiles from 
Stefan and Anders, two locals who are indispensable 
when it comes to snowmobile handling. It is well below 
minus 30°C as we transfer to the snowmobiles for a half-
hour ride through some of Sweden’s most untouched 
nature. Even though I want to hide my face because of 
the cold, we all look around at the beauty. 

We are a chilled bunch of explorers when we arrive at 
base camp. Everyone sets off like ants trying to get the 
basic chores done and to restore some warmth. On days 
like this, we first address the basic necessities: warmth, 
compressors and boiling water for more coffee. Øyvind 
starts the power generators (no small feat in the bitter 
cold) that in turn can warm up the heater, so we can 

  A DAY IN THE LIFE OF AN 

ARCTIC 
CAVE DIVER

BY  OSCAR  SVENSSON

A diver hovers amid the white 
limestone walls of Dolinsjö Cave 
in northern Sweden.
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finally get the compressor up to a decent temperature. 
Nothing works fast when temperatures are this low, but 
everyone is pulling toward the same goal, and we have 
done this dance many times now. 

We decided the order of dive teams the night before, 
and because my team is going the farthest, we are first 
in the water. While we get our gear together, Marco, 
Lasse and Ola start to reopen the hole in the ice 
where we will start the dive. They saw through several 
centimeters of ice that formed during the night. I feel 
like a knight getting dressed for battle, clumsily trying to 
get the armor in place with help from Ane and Marcin. 
It is not easy to get into a harness half solid with ice 
while wearing every piece of thermals I own, and I look 

more like the Michelin Man than a knight. Getting help 
with all sorts of things before the dive is essential as we 
try to save energy, and it’s important not to sweat now 
because it will make me colder later on. 

After exiting the dressing tent, I pass through the 
food tent that also works as a communications hub. 
On a big whiteboard I take a dot labeled with my name 
and move it from the base camp to the map of the cave 
close to the end where we are going. The board allows 
everyone to track where any member of the team is at 
any given time. I see that Micke, Pirre and Jonas have 
gone to our alternate camp at another cave entrance, 
where they are trying to find a connection to the main 
cave that we are exploring. 
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I stuff some chocolate bars and a thermos of hot 
chocolate into my drysuit pocket before we get in the 
water. We don our tanks, make our final checks at the 
surface, confirm our dive plan with the dive leader, 
Amanda, give a final OK and head off into the icy water. 
In single file we negotiate the entrance — a slightly narrow 
passage filled up with gravel in the bottom. Part of each 
year’s preparations is spending a few hours underwater 
digging to get in. Inside the passage rests a shovel in case 
anyone feels ambitious about widening it a little. We do 
not have any problems swimming through the winding 
passages with our sidemount tanks, and all three of us 
have taken this route many times. Down, up, around and 
through white limestone, the tunnel goes for about half an 
hour of swimming before we get to the first dry chamber. 
At the edge of the water another team has set up a rope 
where we can hang our stage tanks we have breathed so 
far to use again on the way out this afternoon. 

We slowly crawl up a small slope with our tanks until 
we can stand and walk, with our backs bent, through 
the chamber. We typically do this with both tanks still 
clipped on, stopping only shortly to catch our breath in 
the largest room, where a perpetual waterfall cascades 
from the ceiling. I stop to check on the safety canister 
placed here two days before; it is filled with dry clothes, 
space blankets and chemical heaters. The second water 
passage (sump) is so short it takes about a minute 
to cross before it’s time to scramble on. The second 
chamber starts with a small climb, and I grab a guiding 
rope that David installed the day before so we can climb 
more easily with all the extra weight. All these little 
things make these long dives more manageable and 
hammer in the message that a big team can be a great 
help when working toward one goal.

The third sump marks a section of the cave that we 
typically swim slowly through, not because it is narrow 
or tricky, but because it is stunningly beautiful. We are 
not stopping here today — we still have a long way 
to go. We glide like seals on our bellies a few meters 
through the fourth chamber to the next sump. After a 
few more squeezes we surface at our goal for the day: 
a chamber we have half-jokingly named the “Don’t 
touch that rock” room. The name comes from this 
being a large collapse room where to pass you need 
to crawl over, under and around giant blocks of stone 
that have fallen from the ceiling. We have brought laser 
measuring equipment to make an accurate map of the 
room and look for any passages we might have missed 
on previous visits. Robert, the master of measurements, 
soon produces a tablet with the mapping program so he 

can instantly download the measurements and overlay 
them with a drawing of the room. 

Dmitri and I climb wherever Robert directs us for 
the next few hours and help him find the right points 
to measure for the best result from every angle. It is a 
long and tedious job, but now the chocolate bars and 
hot chocolate come to good use. As we slowly make our 
way through the room, we further explore an especially 
muddy and low tunnel that shoots off in a promising 
direction, only to loop around and come out halfway 
up a wall in an already explored room. We also set up a 
radio beacon we brought with us. On the surface, Bosse 
and Mats are tracking our movements with a device 
Bosse has built for this purpose. After about 15 minutes 
we get a return signal telling us the measurements are 
done and they have an accurate GPS position. We can 
now overlay it with the manual measurements of the 
cave and get an even more accurate map.

Our tired group finally heads back to our dive gear to 
start the journey out. We are muddy and cold, and we 
still have about two hours of swimming and crawling 
until we see daylight again. We huddle together and 
quickly look at the map that Robert has put together on 
his tablet and decide it’s been a day well spent.

 Our way out is fairly uneventful until we get close 
to the exit, where the visibility quickly drops. I glance 
up to a side tunnel that’s emitting a cloud of silt and 
see two lights. I remember from the planning the night 
before that Stefan and Kristian are probably up there 
trying to dig through a restriction. Chuckling a bit as 
we go through the cloud of silt they have created, we 
finally see daylight ahead. As we break the surface, 
we are greeted by a group of slightly sunburned 
explorers who have spent a few more hours outside 
today. The cold morning developed into a beautiful 
day in the mountains. I’m especially happy to greet 
Gunnel, a former teacher in the village where we stay 
and an invaluable asset because of her connections. 
Her presence in the camp often involves freshly baked 
cinnamon buns — quite a treat for tired cave divers. 

Now we have only about one and a half hours to 
get out of our gear and make our way back to the cars. 
We do not want to get caught out on the mountain 
as the sun sets. If we have any issues that delay us and 
the dark creeps in, it would multiply the severity of the 
problems. What awaits us now is an evening of looking 
at measurements and leads the various teams have 
collected today and making a plan for tomorrow. Then 
maybe we can enjoy a quick sauna and, if we are lucky, 
some spectacular northern lights before bedtime. AD
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EXPLORING 
DOLINSJÖ 
CAVE
Bo Lenander first 
discovered Dolinsjö Cave 
in 1979 in a karst area in 
Bjurälven nature reserve 
in northern Sweden. He 
noted a small opening 
in the bottom of a small 
mountain lake while 
hiking and looking for 
caves in the area known 
for its many geologically 
interesting sites. Since 
2007 there have been 11 
expeditions to the area, 
all taking place in winter 
when the water flow is 
limited and transportation 
to the site can be made by 
snowmobile, because there 
are no roads. 

After the 2018 
expedition, the combined 
explored length of the 
underwater caves in the 
valley is more than 3 
kilometers (1.86 miles), 
with the majority being 
in the Dolinsjö Cave. 
This latest expedition 
did a thorough search 
for a diveable entrance 
in the upstream area 
but was blocked by a 
treacherous-looking pile 
of fallen rocks. The team 
found, however, a new, 
promising and previously 
unexplored entrance just 
a few hundred meters 
from base camp. This 
cave immediately sets 
off in the direction of the 
other caves, and we hope 
to further explore this 
area when we return next 
year. Follow our progress 
on social media under 
Expedition Bjurälven.

Clockwise from top left: 
Exploring Dolinsjö cave 
involves dry sections as 
well as sumps (submerged 
areas). • The team searches 
for new entrances to the 
cave. • Going where no diver 
has gone before involves 
some excavation. • Kristian 
Lyberg fills cylinders. • Pirre 
Sandberg takes a break in 
the first dry chamber, 400 
meters into the cave. • Ola 
Lofquist saws through ice to 
begin the 2018 expedition. 
• The cave is explored in 
winter, as snowmobiles allow 
access in the roadless area.

http://alertdiver.com/


Supporting the next generation of dive 
researchers, scientists and educators 
through annual internship programs, 
fellowships and grants, Divers Alert 
Network® (DAN®) provides these future 

dive leaders with funding, mentors and the opportunity 
to participate in scientific research projects. 

Through the experience and professional connections 
made during their internships, numerous students have 
moved on to successful careers in dive medicine and 
research. Their innovations and discoveries benefit 
divers around the world, and DAN is proud to have 
played a role in their professional development.

INTERNSHIPS
DAN’s internship program began in 1999 as part 
of Project Dive Exploration (PDE). Today, DAN 
interns participate in a range of research activities 
including field work, lab studies and other projects that 
contribute to dive safety.

In addition to supporting the careers of young scientists, 
the internship program enables DAN to make greater 
strides in dive research. For example, an intern may assist 

with data collection and then work alongside a DAN 
researcher to analyze the data and draw conclusions. This 
collaboration enhances the dive industry’s workforce and 
helps further DAN’s mission to make every dive safer.

At DAN, interns are more than just an extra set of 
hands; they are partners in research. Students work 
closely with seasoned professionals to gain valuable 
insights about a future career in dive medicine, 
hyperbaric research or dive safety. The internship 
provides students with hands-on experience to help 
them decide which field of study is the best choice for 
their interests and skill sets.

Each internship lasts approximately three months, 
typically from late May through August. DAN provides 
each intern with room, board and a stipend for living 
expenses. As of 2018, DAN has invested more than 
$1 million in its internship program and recently 
welcomed its 100th intern to DAN Headquarters in 
Durham, North Carolina. 

After the internship, DAN staff may connect the 
student with a permanent position or act as a job 
reference. The following are updates from a few interns 
who went on to successful careers in the dive industry. 
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JOHN LITTLEFIELD (2009)
John Littlefield, M.A., R.P.A., came to DAN as a nautical 
archeology graduate student from Texas A&M University. 
As part of his summer internship, Littlefield worked with 
the Institute of Nautical Archaeology (INA) collecting and 
collating dive profile data from divers excavating a first-
century shipwreck off the coast of Turkey.

“Our data was somewhat unique compared to the 
data collected by interns working at recreational 
dive sites,” Littlefield explained. “We had very little 
variation in the dive profiles. The divers would drop to 
the seafloor, work for 20 minutes and then ascend to 
decompress. Also, our site was deep, 98 to 147 feet (30 
to 45 meters), so we used special dive tables utilizing 
in-water oxygen decompression developed by Richard 
Vann of DAN for INA.”

Littlefield’s internship at DAN piqued his interest in 
dive safety and eventually led to work as a dive safety 
officer (DSO). “The DAN internship opened doors for 
me to serve as a DSO on archaeological projects in the 
U.S., Turkey and Italy. I also had the privilege of diving 
with nautical archaeology pioneer and legend George 
Bass on his last career dives.”

In 2017 Littlefield became a scuba instructor and  
the DSO for INA. His work as a DSO includes 
evaluating dive safety plans and ensuring every  
project team member has training in first aid, CPR  
and oxygen administration. 

“Besides being deeply entrenched in dive safety, I 
continue to work in the nautical archeology field,” 
Littlefield said. “This summer I get to participate in a 
coastal survey of Albania, a true perk of the job!” 

Littlefield’s scuba career recently came full circle 
when his alma mater asked him to serve on their dive 
control board. “Because of my work with INA and our 
long history of dive safety,” he said, “I was recently 
approached by Texas A&M University to help develop a 
new dive safety program for the main campus.”

LEAH POTTS (2015)
Discovering a career passion is a common theme 
among former DAN interns. But for Leah Potts, DAN 
was a springboard to a variety of diving-related projects 
and learning opportunities.

During her internship, Potts worked with Peter 
Buzzacott to analyze 30 years of cave diving fatalities. 
“Trying to decipher what had happened in each incident 
was difficult,” Potts said, “but this was important work 
to improve cave diving safety guidelines.”    

Potts’ mentors at DAN encouraged her to apply for the 
elite Our World-Underwater Scholarship Society’s Rolex 
Scholarship, which she won in 2017. As part of her year 
of study, Potts learned underwater photogrammetry (the 
process of obtaining information about objects, such as 
measurements, using photographs and 3-D modeling) 
and lent her skills to the Wisconsin Historical Society.

“I traveled to Madison, Wisconsin, for a 10-day topside 
and underwater survey of the Captain Roberts Mine,” 
Potts said. “I made 3-D models of the underwater artifacts 
such as drills and carts. After days of data processing, 
we put together an application and received approval to 
assemble a National Register of Historic Places nomination 
of the above and below water portions of the site.”

In October 2017, thanks to connections made at 
DAN, Potts traveled to Shanghai, China, to learn from 
Lu Shi, associate professor at the Chinese Underwater 
Technology Institute. Over the next few weeks, Potts 
observed and participated in diver physiology research, 
specifically on commercial divers working at altitude 
and divers who use manned submarines. 
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“AN INVESTMENT 
IN KNOWLEDGE PAYS 
THE BEST INTEREST.”  

— Benjamin Franklin

Former DAN intern Leah Potts was encouraged by her 
mentors at DAN to become an Our World-Underwater 
Rolex Scholar in 2017. Among other experiences and 

achievements, this led to her conducting a survey of and 
preparing a formal nomination for the Captain Roberts Mine 
in Madison, Wisconsin, to the National Register of Historical 

Places. Here she hovers over an ore cart inside the mine.
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STEFANIE MARTINA (2011)
After her internship at DAN, Stefanie Martina 
worked as a research assistant at the Duke Center for 
Hyperbaric Medicine and Environmental Physiology. 
She later returned to DAN as a research associate 
and participated in dive safety research on narcosis, 
immersion pulmonary edema and flying after diving.

“My DAN internship experience helped kindle my 
passion for scuba diving safety research and prepare me 
for a career in academia,” Martina said. “It also helped me 
foster relationships with professionals in my field, which 
led to employment and educational opportunities.” 

Martina is currently working on a master’s thesis 
with Heather Carnahan at the Ocean Safety Research 
Lab at the Memorial University of Newfoundland 
Marine Institute’s Offshore Safety and Survival Centre. 
Her research examines the effectiveness of in-water 
helicopter escape training during daylight conditions 
compared to darkness.

“Within the past year, the offshore industry added 
scuba tanks to their underwater escape training,” 
Martina said. “The training is often conducted in the 
light due to logistics and increased risk and anxiety 
associated with darkness, but learning these skills in 
the dark is more realistic for a helicopter escape..The 
evidence suggests there is an optimal anxiety level 
during learning — too much is detrimental, and too 
little isn’t stimulating enough to support learning. This 
research is applicable to any skill that may be done in 
dark, anxiety-inducing conditions such as cave and 
night diving.”

Martina received both the 2017 Women Divers 
Hall of Fame Advanced Dive Training Grant and 
the Academy of Underwater Arts and Sciences Zale 
Parry Scholarship. She is currently pursuing a master’s 
degree in kinesiology with a focus on human factors in 
extreme environments.  
 
ADDITIONAL HIGHLIGHTS 
A 2018 intern with a background in data science used 
his skills to process more than 140 million hospital 
records. Other recent intern projects include collecting 
data for a patent foramen ovale (PFO) study, gathering 
buoyancy measurements in a lake, learning about 
research ethics and assisting with the research, writing 
and review of medical journal articles.

DAN interns are generally undergraduates and first-
year master’s degree students. Nonstudent candidates 
with a scientific background and interest in diving 
are also eligible to apply. Divers who are interested in 

becoming a DAN intern can learn more by visiting 
DAN.org/research/intern. Applications for the 2019 
program are due Jan. 31, 2019.

Top candidates must possess excellent communication 
and organizational skills, a demonstrated commitment 
to diving and a career path that would be enhanced 
through participation in the program. Though diving 
activities are not necessarily part of the internship, 
candidates should be certified scuba divers with 
sufficient diving experience.

OUR WORLD-UNDERWATER SCHOLARSHIP 
SOCIETY INTERNSHIP
DAN, in partnership with the Our World-Underwater 
Scholarship Society (OWUSS), offers an annual Diver’s 
Safety Educational Internship. The OWUSS intern 
spends 8-12 weeks at DAN headquarters in Durham, 
North Carolina, participating in activities related to 
their interests and personal goals. Former OWUSS 
interns have helped develop dive safety guidelines, 
participated in various studies on decompression 
sickness (DCS) and collected diver data for PDE. 
The OWUSS internship includes housing, food and a 
stipend to cover related expenses, including travel to 
and from internship sites. Candidates must have high 
academic standing and be certified as a Rescue Diver or 
equivalent with a minimum of 25 dives logged within 
the past two years. More information is available at 
owuscholarship.org/internships.
 
HYPERBARIC FELLOWS
Hyperbaric fellows are licensed physicians who spend 
one year receiving education and training in the theory 
and practical application of hyperbaric medicine. Once 
their training is complete, successful candidates may 
pursue a career in hyperbaric research or supervise a 
hyperbaric chamber.

Fellows from partner universities spend one week 
immersed in medical- and research-related activities 
at DAN. The fellow spends time observing and 
participating in the daily operations of DAN Medical 
Services, discussing current projects with DAN 
Research personnel and learning about the clinical 
application of diving physics.

DAN’s official university affiliates are the University 
of California, San Diego, and the University of 
Pennsylvania. DAN, however, has welcomed fellows 
from State University of New York Upstate Medical 
University, Duke University Medical Center, the 
Wound Recovery and Hyperbaric Medicine Center 

http://dan.org/research/intern
http://owuscholarship.org/internships
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Clockwise from top left: DAN 
interns Burnley Truax, Alex 
Romfoe and Chloe Strauss 
observe hyperbaric chamber 
operations during a study at 
the Duke Center for Hyperbaric 
Medicine and Environmental 
Physiology. • DAN intern 
Emily Hellmann undergoes 
a neurological evaluation by 
Bruce Derrick, M.D. • Interns 
Emily Davidson (foreground) 
and Brittany Trout use a closed 
breathing system that measures 
the volume and composition of 
inhaled and exhaled gases for 
various experiments.

at Kent Hospital in Warwick, Rhode Island, and the 
Wilderness Medicine Fellowship at Massachusetts 
General Hospital in Boston, Massachusetts. 

HAMILTON MEMORIAL DIVE MEDICINE 
RESEARCH GRANT
Bill Hamilton, Ph.D., spent more than 40 years 
researching diving physiology and the treatment of 
injured divers. In 2015 DAN created the R.W. “Bill” 
Hamilton Memorial Dive Medicine Research Grant to 
support future advancements in dive research. Each 
year DAN awards $10,000 to a deserving scientist with 
a new or ongoing research project closely related to 
Hamilton’s work.

Areas of focus may include the physiology of 
decompression stress; development of decompression 
procedure techniques for commercial, military, 
technical and/or recreational divers; comparative 
dive computer effectiveness studies; or treatment of 
incomplete decompression and resulting incidents. 
The inaugural recipient, Ingrid Eftedal, Ph.D., used 

the funding to study the immune systems of offshore 
saturation divers in Norway.

The annual grant is offered in conjunction with the 
Women Divers Hall of Fame and scheduled to continue 
through 2020. For application information, email 
Garrett Broyles at GBroyles@DAN.org. 

INVESTING IN THE FUTURE OF DIVE SAFETY
DAN is proud to give back to the dive community 
through its scholarship programs. These future dive 
leaders are an essential part of DAN’s ongoing mission 
to promote dive safety through research and education. 

The programs and initiatives developed by DAN 
interns, grant recipients and fellows help make every 
dive safer and would not be possible without DAN 
membership dues and donations. People who wish 
to donate directly to the internship program may do 
so at DAN.org/donate. A donation in any amount 
is welcome, but for reference the cost for each 
intern’s room, board and research-related expenses is 
approximately $100 per day. AD

“IN ADDITION TO 
SUPPORTING THE 
CAREERS OF YOUNG 
SCIENTISTS, THE 
INTERNSHIP PROGRAM 
ENABLES DAN TO MAKE 
GREATER STRIDES IN 
DIVE RESEARCH.” 
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Manta Ray
Mayotte Island, Mozambique Channel, Indian Ocean
By Gabriel Barathieu

I was face to face with this giant manta ray in the lagoon 
of Mayotte Island. I saw it arrive from a distance, shaving 
the sand like a fighter. It was a moment I could not miss. 
I took a deep breath and went down to sit at the bottom 
and face it without moving. It passed just above me, like 
a plane taking off. Magnificent!

Canon EOS 5DS, 15mm f/2.8 fisheye lens, 1/640 sec @ 
f/11, ISO 400, Subal housing; underwater-landscape.com

H I G H L Y 
H O N O R E D

Ocean
Views

http://alertdiver.com/
http://underwater-landscape.com/
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I’ve heard it suggested that the golden age of underwater 
photography was in the 1980s. That notion rested on 
three factors:

1. Dive gear, including computers, was reliable and 
sophisticated enough to easily travel with and 
perform well on location.

2. Underwater camera gear was reasonably advanced. 
The Nikonos camera system had evolved to the point 
where extension tubes for macro photography and 
the legendary 15mm lens for wide-angle photography 
provided alternate perspectives to the original 35mm 
water contact lens. A variety of housing and strobe 
manufacturers supported the single-lens reflex film 
cameras of the day, which allowed for fisheye, macro-
telephoto and even over/under imaging. 

3. New dive destinations were being developed 
throughout the Caribbean, Red Sea and Pacific. 
Water quality was stellar, coral formations were 
pristine, and fish were bountiful. Global warming, 
ocean acidification and plastic pollution had yet to 
percolate to our collective consciousness. The clues 
were there, but the effects not yet apparent.

I have a wall of 35mm slides from those days, all carefully 
catalogued by destination and chronologically arranged 
by time of visit. It might have been the sweet spot in 
time for our reefs, but these are not necessarily the best 
images of my career. Only rarely do I revisit these files to 
scan them and transform them to digital format for Alert 
Diver’s publishing workflow. Why? Because the digital 
images I began shooting in 2001 are better (and easier to 
locate in a carefully catalogued hard-drive archive).

In underwater photography, two events were most 
transformational in elevating image capture to the 
new heights of excellence we see today in the photos 
submitted to our annual Ocean Views contest: digital 
image capture and the internet.

Digital cameras became especially useful for 
underwater photographers — we were no longer 
limited to the 36 exposures offered by a roll of 
film. The capacity of a compact flash card allowed 

several hundred images per dive, and that increased 
capacity meant more photo ops per dive as well as 
the freedom to take chances and to experiment with 
lighting and composition. Instant image review was an 
extraordinarily powerful innovation, too; we no longer 
had to guess at the exposure, take the photo and wait 
sometimes two weeks for the processed slides to come 
back from Kodak. We saw the results in real time on an 
LCD screen on the back of the camera. We were either 
satisfied with the image, or (more likely) we tweaked 
things to optimize. Photographers got better faster, 
and the things they were able to capture became more 
diverse and exotic.

The internet brought with it a global underwater 
photo community, connected by social media and 
destination awareness. Suddenly we knew when 
the whale sharks would congregate off Isla Mujeres 
and what season was best for great white sharks 
at Guadalupe Island, Mexico. People shot, posted, 
discussed and widely shared their dive experiences. 
Divers had new destinations to visit for new imaging 
potential, and techniques that few had tried before, 
such as blackwater photography, became obsessions.
Ocean Views celebrates a new sweet spot in time 
for underwater photography. More than a thousand 
photographers from around the globe submitted more 
than 26,000 digital images to the annual Nature’s Best 
Photography Windland Smith Rice Awards competition, 
which are distilled into 10 separate natural history 
categories, including one dedicated to the beauty and 
diversity of ocean life. Narrowed again to the 17 images 
you see reproduced on the pages of this issue of Alert 
Diver and in Nature’s Best Photography magazine, several 
will also appear this fall on exhibition at the Smithsonian 
Institution’s National Museum of Natural History. Digital 
imaging made capture more efficient; the internet made 
the destination research easier. But in the end — whether 
in 1982 or 2018 — it is the eyes of the photographers 
and their ability to technically execute an underwater 
photo that elevates their pixels to the paper and ink you 
see in our 2018 Ocean Views gallery.

— Stephen Frink

A SWEET SPOT IN TIME
O c e a n  V i e w s  2 0 1 8
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Sharpear 
Enope Squid
West Palm Beach, Florida
By Judy Townsend

I was looking for plankton to 
photograph at night while 
drifting at about 15 feet 
with the ocean floor about 
500 feet below me when I 
saw this beautiful sharpear 
enope squid (Ancistrocheirus 
lesueurii). Photographing 
animals such as this one 
at night is challenging: We 
have to find them and get 
them in focus while they 
are swimming and feeding, 
all while we’re drifting with 
the current. Some animals, 
like this squid, are very 
small. Looking for animals 
on blackwater dives is like 
a treasure hunt; we never 
know what we will find.

Nikon D7000, 60mm micro 
lens, 1/250 sec @ f/25,  
ISO 250, Inon Z-240 
strobes (2), Bigblue focus 
lights (2), Nauticam 
housing; sfups.org/photo-
galleries/judy-townsend

H I G H L Y 
H O N O R E D
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Gray Whale
Magdalena Bay,  
Baja California Sur, Mexico
By Claudio Contreras Koob

Every winter gray whales embark 
on an enormous migration from the 
freezing waters of the Arctic to the 
mild waters of coastal lagoons in 
central Baja California, Mexico. I 
was there photographing the lagoons 
for Wildcoast, an organization that 
supports protecting the region’s 
wetlands, which ensures a safe haven 
for the breeding whales. I was fortunate 
to find this totally relaxed whale 
approaching our boat, which allowed 
me to carefully introduce my camera 
partially into the water to show his 
brilliant eye and smile.

Canon EOS 5D Mark II, Sigma 15mm 
f/2.8 EX Diagonal Fisheye lens,  
1/320 sec @ f/11, ISO 1600, handheld; 
claudiocontreras.com

Ocean
Views

W I N N E R

http://claudiocontreras.com/


ALERTDIVER.COM  |  99

Is this manatee (Trichechus manatus latirostris) communing with the fish? Only he knows for sure. Manatees are 
masters at warming and resting despite environmental distractions. Both this manatee and the snapper treasure 
the warm outflow of the freshwater spring during the Florida winter. Natural spring warm-water winter resting sites 
have disappeared throughout much of the manatee’s range.

Nikon D300, Tokina 10-17mm lens at 13mm, 1/80 sec @ f/9, ISO 640, Sea and Sea YS-110 strobes (2), Subal 
housing and 8-inch dome port; oceangrant.com

H I G H L Y  H O N O R E D

Florida Manatee
Three Sisters Springs, 

Crystal River, Florida, USA
By Carol Grant

http://alertdiver.com/
http://oceangrant.com/
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Clark’s Anemonefish
Lembeh Strait, Sulawesi, Indonesia
By Pedro Carrillo

A juvenile clownfish hides in the mouth of its host, a beaded sand anemone. Host to seven different 
species of clownfish, this is the favorite anemone of the Clark’s anemonefish. Known as a nursery, it is 
often a temporary home for young clownfish on their journey to find a more suitable host anemone for 
adulthood. Its mesmerizing pattern beautifully frames the orange color of the contrasting tiny fish.

Nikon D4, Nikon 70-180mm f/4.5-5.6 AF-D Micro-Nikkor lens at 78mm, 1/250 @ f/16, ISO 100, 
Seacam Seaflash 150D strobes (2), Seacam housing; instagram.com/pedrocarrillophoto

H I G H L Y 
H O N O R E D

Orca 
Peninsula Valdés, Chubut, Argentina
By David “Baz” Jenkins

Orcas (Orcinus orca) arrived at Peninsula Valdés 
to hunt at the attack channel and were looking for 
young sea lion pups playing in the surf at the water’s 
edge. Orcas must wait for the right time to attack so 
they don’t get stuck on the beach. It’s a difficult skill 
to perform, and on this occasion one orca missed its 
target and got stuck. It had to thrash its body from 
side to side and propel with its tail until it finally 
made it safely back into the water.

Canon EOS-1D X, Canon EF 400mm f/4 DO IS 
USM lens, 1/1250 sec @ f/10, ISO 400, handheld; 
trackerbaz.com

http://instagram.com/pedrocarrillophoto
http://trackerbaz.com/


ALERTDIVER.COM  |  101

Blue-Ringed Octopus and Eggs
Lembeh Strait, Indonesia 
By Yung-Sen Wu

At 89 feet (27 meters), in a crack between some rocks at the bottom of Lembeh Strait, a 
blue-ringed octopus was sucking in and blowing out some yellow stuff. I looked closely and 
saw that the yellow stuff was eggs — possibly those of a fish or a crustacean. According 
to Cephalopoda expert Wen Sung Chung, it’s possible that the blue-ringed octopus attacked 
a crustacean and carried away its eggs or the eggs were too sticky for it to get rid of.

Canon EOS-1D X Mark II, Canon EF 100mm f/2.8L Macro IS USM lens, 1/250 sec @ f/20, 
ISO 640; 500px.com/hmap666

Sand Tiger Shark and Baitball
Morehead City, North Carolina, USA
By Debbie Wallace

We descended into the waters off North Carolina atop 
the Caribsea wreck and encountered what initially 
appeared to be very low visibility. As we approached 
closer, however, we saw it was a massive baitball of 
scad. As we watched, several large female sand tiger 
sharks (Carcharias taurus) carefully and slowly entered 
and exited the baitball as if they were uninterested in 
the feeding opportunity. This young female was just 
beginning to enter with her own entourage in tow while 
being escorted by a large school of fish. 

Olympus OM-D EM-1 Mark II, Panasonic Lumix G 
Vario 7-14mm f/4 lens at 7mm, 1/125 sec @ f/4.5, 
ISO 250, Inon Z-240 strobes (2), Nauticam housing; 
debbiewallacephotography.com

Ocean
Views

http://alertdiver.com/
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http://debbiewallacephotography.com/


102  |  SUMMER 2018

IMAGING
OCEAN VIEWS

Tailspot Clingfish 
St. Eustatius, Dutch Caribbean
By Barry B. Brown

Using a manned submersible, scientists from the 
Smithsonian Institution discovered this quarter-
inch tailspot clingfish, Derilissus lombardii, living 
on a deep vertical wall at around 450 feet and 
brought it to an aquarium on board our research 
vessel. Photographing the clingfish was a challenge 
because of its tiny size and the motion of the ship. 
I’ve been shooting deep-sea creatures for the 
Smithsonian for many years and have found that 
every animal presents a different challenge. This 
clingfish was so tiny and moved so quickly that 
there was rarely time to compose a shot — like 
trying to photograph a feeding hummingbird. 

Nikon D810, 105mm f/2.8 lens, 1/160 sec @ 
f/32, ISO 200, Ikelite DS161 strobes (2), Ikelite 
housing, Manfrotto tripod with a pan/tilt quick-
release head; coralreefphotos.com

Humpback Whales
Ha’apai, Kingdom of Tonga
By Vanessa Mignon

Every year humpback whales migrate from 
Antarctica to the warm waters of Tonga to give 
birth. During that time it’s sometimes possible 
to swim with them. A gentle and quiet approach 
is essential — if you take your time, the whales 
might get used to your presence. On this day we 
were able to spend more than an hour with this 
pair. They would move slowly, always staying close 
to each other as if in a graceful underwater ballet. 
In this image, the pair is coming back to the 
surface together to breathe.

Canon EOS 5D Mark III, Canon EF 16-35mm 
f/2.8L II USM lens at 16mm, 1/200 sec @ f/9,  
ISO 320, Nauticam housing; vanessamignon.com

Freediver with Blue 
Maomao and Red Pigfish
Blue Maomao Arch, Poor Knight Islands, 
New Zealand
By Robert Marc Lehmann

The water was quite cold, and the current was very 
strong when I took this image while freediving, 
which makes it even harder to get everything right. 
I had to hold my breath as I was waiting at around 
33 feet (10 meters), lying on the rocks so as not 
to disturb the swarm. The freediver came down 
through the thick layer of fishes with the daylight 
in the background. I like the little red pigfish trying 
to sneak into the blue swarm and the image. 

Canon EOS 5D Mark III, Sigma 15mm f/2.8 
EX Fisheye lens, 1/40 sec @ f/6.3, ISO 1000, 
Subtronic strobes (2), UK-Germany housing; 
robertmarclehmann.com

H I G H L Y  H O N O R E D
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http://coralreefphotos.com/
http://vanessamignon.com/
http://robertmarclehmann.com/
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Crabeater Seals
Errera Channel,  
Antarctic Peninsula
By Cristobal Serrano

The lives of crabeater seals 
are inexorably linked to sea 
ice, which provides a place 
to rest, mate, give birth and 
raise their pups. They will likely 
have difficulty adapting to ice-
free summers. Melting water 
is harmful to the ice sheets 
when it flows into cracks and 
refreezes. As temperatures 
continue to rise as a direct 
consequence of man-made 
global warming, the pace and 
extent of this damage will 
increase. In this image, 40 
crabeater seals are densely 
packed onto a tiny ice floe, 
waiting for humans to take 
action on this issue.

DJI Phantom 4 Pro Plus 
drone, 8.8-24mm f/2.8-f/11 
lens at 8.8mm, 1/200 sec 
@ f/5.6, ISO 100, handheld; 
cristobalserrano.com

H I G H L Y 
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H
awaii has a reputation 
for beautiful beaches, 
colorful reefs, balmy 
weather and pristine 
waters. If you have 
visited there, you 

know that Hawaii is paradise. 
There are many reasons to visit the 

islands, but Hawaii’s legendary ocean life 
drew me in. Divers who have returned 
from trips to the Pacific talk about 
Hawaii’s tropical reefs, enthusiastically 
describing the coral cover, the fish, the 
sharks, the never-seen-before life that 
they saw there. They aren’t lying. You 
can see all these things and more. 

Unfortunately, there is also a good 
chance you’ll find fishing gear debris 
marring the otherwise beautiful paradise. 
Fishing line stretches over reefs, diving 
under mounds and sheets of live coral 
that have overgrown the hooks and lures, 
wrapping around and through complex 
beds of finger corals, hooking under 
overhangs and disappearing into algae.

The fishing gear is ugly, and this 
malignant litter is corrupting the 
reefs that have helped build and 
support Hawaii’s once-pristine marine 
ecosystem. Even worse, marine life 
— especially green sea turtles and the 
endangered Hawaiian monk seal — can 
become entangled in this discarded gear. 
It cuts into their skin and can lead to 
potentially fatal infections. 

Luckily, conservationists are fighting 
to keep Hawaii healthy and beautiful, 

106  |  SUMMER 2018

WATER 
PLANET

Below: A volunteer diver with Turtle Island Restoration Network (TIRN) uses 
scissors to remove fishing line from a reef. 

Opposite, from left: Handful by handful, divers tirelessly retrieve discarded fishing 
equipment and other refuse all over Maui. • Fortunately, the reef remains relatively 

healthy, due in part to the efforts of TIRN volunteers. • The threatened Hawaiian 
green sea turtle and endangered hawksbill turtle can become entangled in or 

injured by discarded fishing line and other marine debris.

A CLEANER, 
BRIGHTER 
FUTURE
UNTANGLING MAUI’S REEFS
Text and photos by Tim Briggs



and I saw them in action on a recent trip to Maui. 
The sun was still low in the sky on New Year’s Eve 
when I pulled into roadside parking in Kihei, an area 
in southwest Maui. A short walk down a grassy slope 
led to a popular beach, with a rich coral reef lying just 
beyond the shore. 

I knew I had found the right people when I saw a 
group of divers donning wetsuits and retrieving their 
scissors, wire cutters and catch bags from their cars. 
These volunteers were with Turtle Island Restoration 
Network (TIRN), a global nonprofit organization that 
regularly cleans Maui’s reefs and beaches. Despite 
making a comeback, Hawaiian green sea turtles are still 
listed as threatened — and the hawksbill turtle is listed 
as endangered — on the U.S. Fish and Wildlife Service’s 
endangered species list. 

Cheryl King, who for 15 years has organized groups of 
snorkelers to help clean reefs, free entangled turtles and 
care for hatchlings, became director of TIRN’s Hawaii 
program in October 2017. She has worked on turtle-
related projects in Hawaii for almost 20 years. One of 
her current focuses is monitoring the sea turtle nesting 
activities on Lanai, a smaller island off the coast of Maui 
— 98 percent of which is owned by Larry Ellison, the 
billionaire former CEO of tech giant Oracle. King starts 
as many days as possible with time in the water, usually 
joining a volunteer group to clean the reef.

I got the opportunity to shadow some volunteers 
tasked with cleaning reefs off of Kamaole Beach, 
a popular spot for shore fishing and therefore an 
unfortunately reliable place to find entangled fishing 
line. It wasn’t hard to find gear littered across the 
reef. Fishing lines stand out as straight cuts through 
the complex curves of corals. Freediving down to cut 
away the lines from the coral usually leads to another 
set of dives as you follow the gear winding through 
the coral, often ending in threateningly large hooks. 
The volunteers joked that the oversized hooks showed 
wishful thinking on the part of the fishermen, as they 
were too large to catch anything found on this reef. 

The reef itself remained relatively healthy, boasting 
abundant live coral, several nudibranchs and even 
a few turtles lazily rowing through the water or 

resting under overhangs and eyeing us with apparent 
disinterest. The volunteers commented on a lack of 
fish, however, something they’ve noticed in high-traffic 
tourist reefs over years of living on Maui.

Halfway through our expedition and about a 
hundred yards from shore, we came across a thick wire 
snaking through the reef. A 10-foot section bested our 
scissors and called for hardier wire cutters. Soon we 
had tracked the wire through 50 yards of reef, cutting 
as much of the wire as we could. Freediving to remove 
line is slow work in deep water, and it took many 
repeated dives to rid the reef of the wire.

Despite the grueling pace, in less than two hours 
the group removed 300 feet of line, 21 fishing weights 
(more than 3 pounds of lead), 12 hooks and lures, a 
compact disc, a sardine tin, fiberglass fragments of a 
boat hull and a pair of shorts. For perspective, they 
clean this reef once a week. 

While I saw only one day in the life of this reef, the 
group says this was a below-average day of cleaning. 
Reefs such as Kamaole III receive this staggering amount 
of fishing gear and debris every week. It’s a “never-
ending amount of fishing gear,” King says. “They could 
snorkel all day, every day, and never get to everything.” 

During 61 coral reef cleanups all over Maui between 
October 2017 and January 2018, TIRN removed an 
astounding 22,857 feet — more than 4 miles — of 
fishing lines. They also removed 1,583 weights totaling 
345 pounds along with 432 hooks, 571 swivels, 209 
leaders, 106 bobbers and lures, and 555 pieces of trash. 

For many volunteers who become involved with the 
group, cleaning reefs can be an addictive endeavor. The 
activity offers them the chance to snorkel and freedive 
while hunting for the next line to cut away from 
the reef. Green sea turtle sightings become almost 
commonplace, and the turtles will often come close to 
inspect the snorkelers. But reef cleaning goes beyond 
the thrill of being underwater. The community that 
comes together over shared passions for the ocean and 
its conservation are effusively optimistic and excited to 
help care for the reefs they’ve come to love. I have no 
doubt that TIRN’s efforts will help Maui’s reefs have a 
brighter, cleaner future. AD
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How Old Is Too Old?
REPLACING DIVE COMPUTERS AND BCDS 
By Francois Burman, Pr. Eng, MSc.,  
and Peter Buzzacott, Ph.D., MPH

E
veryone loves the smell of a new 
car, but eventually the car develops 
problems, and you realize current 
models have new safety features. Dive 
gear such as dive computers and 
buoyancy compensator devices (BCDs) 

get old, too. When should we consider replacing them?

DIVE COMPUTERS
Divers don’t buy new dive computers every year, so 
it is not uncommon to see older computers while on 
dive trips. But just because those models were the 
best options 15 years ago doesn’t mean they’re ideal 
to use now. New technology has improved computer 
processing power, battery life, sensor sensitivity and 
display screens. 

Older dive computers are often not able to fully 
implement some decompression algorithms; modern 
computers are more powerful and in many cases are 
better able to compute a more faithful rendition of 
the underlying algorithm. Modern sensors can detect 
even slight changes in pressure and register changes 
in water temperature in a tenth of the time it takes 
older dive computers. This improvement provides 
more accurate estimates of water temperature, 
depth and ascent rate, although the dive computer’s 
physical design can affect these measurements — and 
measuring depth to the nearest inch of seawater may 
not have any practical impact on safety. 

Many manufacturers will factory test dive 
computers for accuracy, so DAN® recommends that 
divers contact the manufacturer of any dive computer 
that is 10 years old or older or that has made 1,000 or 
more dives and ask if it should be tested for accuracy. 
Years of diving can take their toll on computers in 
terms of wear and tear, exposure to sun and salt 
water, being dropped and other neglect. 

As our dive computers steadily age, so do we. Many 
newer dive computers have sharper screens that are 
brighter, have larger numbers and are more intuitive 

to use than older models — worthwhile reasons to 
add a new dive computer to our wish list.

BUOYANCY COMPENSATOR DEVICES 
A comfortable and good-fitting BCD can give us years 
of reliable service. Do a few scuff marks or a broken 
clasp or two signal the end of its usefulness? Does a 
BCD have an expiration date?

We rely on our BCD to ensure we have both a 
comfortable and a safe dive; a BCD failure could 
have very dire consequences when we most need to 
control our buoyancy, so we need to monitor the 
BCD’s condition as well as its age. In general, we 
might provide a cursory inspection of our BCD before 
and perhaps after use, but rarely do we consider 
getting them serviced. 

Before using your BCD, especially when using it for 
the first time in many months, inspect the condition of 
the inflator hose, check the materials for degradation, 
fully inflate and inspect the seams for leaks and dump 
valves for function, and look for any significant scuffing 
or tearing. The inflator and dump valves need to 
be periodically serviced, especially as the BCD ages. 
Annual inspections are a good standard of practice, 
especially for BCDs in use for five years or more. 

While BCDs don’t have an explicit shelf life, it 
is important to carefully and regularly monitor 
their condition. If the hose is sound with no signs 
of cracking, there are no leaks, buoyancy control is 
good and you service the inflator and dump valves 
annually after the first five years of use, then you 
should still have a reliable BCD. A good service 
technician will alert you of any embrittlement of 
the plastic parts, cracks in the hoses or excessive 
wear and tear. Keep an eye out for leaks and cracks, 
especially if your BCD is more than 10 years old. If 
fashion or function doesn’t prompt you to retire your 
old BCD, just be sure you stay alert for any warning 
signs that its functionality, and thus your safety, may 
be compromised. AD
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“Older dive computers often are not able to fully 
implement some decompression algorithms; 

modern computers are more powerful and in many 
cases are better able to compute a more faithful 

rendition of the underlying algorithm.”

Dive computers and BCDs 
are expensive, which can 
make it very tempting to 
keep using the ones we 
own year after year. But 
don’t forget that this is life-
support gear, and it won’t 
last forever. Use your own 
good judgment and that of 
your service technician when 
deciding whether to replace 
your BCD or dive computer.
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THE ART OF  
PLASTIC POLLUTION
By Victoria Cassar

T
he project started when about 20 
people on the Coral Restoration 
Foundation team met for drinks in 
the Florida Keys. As a new intern 
I was excited to be surrounded by 
so many fellow divers and ocean 

advocates. My mood swiftly changed, however, when 
our 20 waters and 20 cocktails came out in plastic 
cups, each one containing a plastic straw. I could see 
the discomfort in everyone’s faces as we stared at our 
cluttered table; this mountain of plastic would either 
sit in a landfill for thousands of years or be blown 
into the ocean before then. I impulsively collected the 
straws; later that evening I began sketching ideas for a 
sculpture made of plastic marine debris. 

Americans use 500 million straws every day, according 
to the National Park Service. On average, straws are used 
for only a few minutes, yet they last essentially forever 
and contribute to the 14 billion tons of plastic trash 
entering our oceans each year. The Ocean Conservancy 
determined that straws are consistently among the top 
10 items found during coastal cleanups both nationally 
and internationally and are one of the most harmful 
items to marine wildlife, which may accidentally ingest 
or become entangled in them.

Since plastics are not biodegradable, they break 
down into smaller and smaller pieces, eventually 
becoming microplastics at 5 millimeters or smaller; 
unfortunately, they never fully disappear. Furthermore, 
as pieces of plastic become smaller, they become 
ingestible by more and more marine organisms, 
including juvenile turtles and even corals. Plastics can 
also make their way up the food chain as larger animals 
eat smaller fish that have ingested plastics.

As I prepared my sculpture, I spoke with local experts 
about the wide-ranging effects of microplastics on wildlife. 
“Staff in our sea turtle hospital have found plastics in nearly 
100 percent of all post-hatchling sea turtles necropsied at 
the Center,” said Tommy Cutt, chief conservation officer at 
Loggerhead Marinelife Center in Juno Beach, Florida. 

“We treat a lot of sea turtles impacted by ingesting the 
microplastics that have accumulated in the sargassum 
seagrasses, where the juvenile turtles spend most of 

their early years,” observed Megan Mertsock, education 
specialist at the Turtle Hospital in Marathon, Florida. 
“Sea turtle experts estimate 100 million marine animals 
are killed each year from plastic debris in the ocean.” 

Fortunately, there are alternatives. Thanks to a reusable 
utensil and straw set that I bought online for $12 and 
carry on me at all times, I have successfully quit single-
use plastics for an entire year. Every person can make a 
difference, and it is quite easy to make the switch.

My sculpture design is based on a turtle named Hubie 
who we often see during our coral restoration dives. 
For her head and flippers I used yellow material cut out 
of a water trampoline we found in nearby mangroves, 
and I made her eyes from shampoo bottle spouts and 
plastic cutlery. I reserved the straws for the scutes of 
her carapace, assembling them to capture the starburst 
pattern characteristic of green sea turtles.

The process of making the sculpture was enlightening. 
As one of my fellow volunteers, Barbara Overtone, 
observed, “Sadly, it was all too easy to find discarded 
straws for this project.” Last year volunteers collected 
32,056 plastic straws and stirrers in Florida on just one 
day. That’s a lot of straws, but it’s also a lot of people 
who care. I hope this sculpture will encourage people to 
quit single-use plastics and demand more ocean-friendly 
alternatives from local businesses. AD 
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JOIN THE MOVEMENT
Take the straw-free pledge, and learn more about what you can 
do to reduce the amount of plastic straw debris at strawfree.org.

Made entirely from plastic marine debris found during beach 
cleanups around Florida, this sculpture is a large-scale 
representation of Hubie, a green sea turtle often found in the Coral 
Restoration Foundation’s nursery near Tavernier. 
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MARKETPLACE

Connecting with DAN 
DAN Emergency Hotline: +1-919-684-9111 (collect calls accepted)

DAN Medical Information Line: +1-919-684-2948 

DAN Toll-Free Numbers: Dial 1-800-446-2671 in the USA and 
Canada for Membership, Medicine, Education and Development 
programs. Dial 1-877-5DAN PRO for DAN Business Members.

Moving? Go online to the Members section at DAN.org to change  
your address, or mail DAN your new address. 

DAN TravelAssist® emergency assistance can be accessed  
through the DAN Emergency Hotline at +1-919-684-9111  
(call collect from anywhere in the world).

DAN medical and membership calls are recorded but are  
not published or released without written permission of all parties.

Other questions?  
For complete contact information, all other services and general  
inquiries, please visit DAN.org/contact.
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spiritoffreedom.com.au

>  Dive remote region 
Great Barrier Reef 

>  Coral Sea shark dive  
& 3000ft walls

>  Australia’s premier 
liveaboard

AUSTRALIA
GREAT BARRIER REEF • CORAL SEA 

& REMOTE FAR NORTHERN REEFS
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Sharks and Dolphins in the Bahamas!

With the Dolphin Dream Team! The best boat and best service!
Dolphin and shark trips are typically separate trips.  

Dolphin trips are great for kids and the whole family.
www.sharkexpedition.com • www.dolphindreamteam.com  
inform@dolphindreamteam.com • Ph 001 561 635 5065
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Mediterranean Seahorses
Gulf of Rijeka, Croatia, northern Adriatic Sea
By Adriano Morettin

For a few weeks last summer I followed a beautiful 
(and cooperative) Mediterranean seahorse that often 
paused every few inches, allowing me to photograph 
him in various poses. One day he suddenly darted 
about 15 feet to stop near another, smaller seahorse 
of the same species, which I immediately understood 
to be female. He initiated a mating dance that lasted 
for several minutes, at which point the pair shot up 
from the bottom, danced briefly together and finally 
mated. I have been shooting underwater for more 
than two decades, but I had never before witnessed 
such a fantastic and rare event.  

Nikon D800E, 60mm f/2.8 micro lens, 1/250 sec 
@ f/22, ISO 100, Seacam Seaflash 150D strobe, 
Seacam housing; instagram.com/adrianomorettin/

Ocean
Views
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WHAT’S INCLUDED?

n Global Coverage

n Bodily Injury and Property Damage

n Refusal to Train

n Unlimited Defense Costs

n Backed by Lloyds of London 
 and Gen Re

WHY CHOOSE DAN? 

n Low premiums help support dive professionals

n Coverage addresses real-world demands  
 of instructors and dive leaders

n Proceeds from DAN Liability Insurance are 
      reinvested to support dive safety initiatives

n DAN Members save even more 
      on insurance premiums

n No retroactive date — covers new 
 claims from all past incidents, provided 
 you’ve had continuous liability coverage

Learn more at 
DAN.org/liability

RISK RETENTION GROUP

Customize your plan by adding technical diving endorsement, 
rebreather endorsement, equipment liability and excess liability coverage.

NOW AVAILABLE

SET THE STANDARD WITH DAN
PROFESSIONAL LIABILITY INSURANCE.
As a dive professional, you’ve recommended DAN to your students for protection and 
security for years. Now, with DAN Professional Liability Insurance, you can depend on 
that same proven experience to provide professional-level protection for you. So set 
the standard for your students. Set the standard with DAN.
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http://dan.org/liability


DAN.org/JOIN

DIVE PREPARED. 
BECAUSE NO ONE KNOWS THE FUTURE.
No matter how much you train or how well you plan, accidents can still happen. 
And there is no crystal ball to predict when you may find yourself facing an 
emergency. The smart solution is to make sure you and your family are 
protected against unforeseen events. DAN’s Dive Accident Insurance 
exists for those “just in case” moments. 

SMALL COST. BIG BENEFIT.
DAN’s Dive Accident Insurance  
benefit provides coverage of up to 
$500,000 for medical dive accident 
expense and pays 100% of eligible 
expenses. Considering a dive-related  
injury or illness can set you back  
thousands of dollars, it pays to  
be prepared.

2016 Dive-Related Illness/Injuries
(Cases / %)

Barotrauma

Decompression 
Sickness Marine 

Envenomation

2% Arterial Gas Embolism (AGE)
2% Fatality

2% Pulmonary Edema – IPE
2% Nonfatal Drowning
2% Motion Sickness

Other

44%

9%

28%

9%
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Q  CONVENIENT quick-disconnect console. 
 
Q  SELECT color screen layout.

Q  CHOICE of screen configurations so you can  
see as much or as little data as you want.

Q  RELIABLE rechargeable battery – Up to  
50 hours of dive time on a single charge. 

Q  BIG, bright, full-tilt digital compass.

Q  INTUITIVE menu structure with 3-button control. 

Q  HUGE 485MB memory – Store pictures,  
maps, tables, and 1,000 hours of dive profiles.

Q  INTERFACE with Bluetooth LE or USB – Easily 
download data to a PC/Mac or handheld device. 

EASY TO USE
EASY TO READ
EASY TO UNDERSTAND

DEEP DOWN YOU WANT THE BEST

with HOSE
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