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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: 
Stephen Frink, National Sales Director, sfrink@alertdiver.com, +1-305-451-3737 

Diana Robinson, Ad Services Manager, drobinson@dan.org, +1-919-684-2948
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CONTENTS FEATURES

ON THE COVER: To illustrate ocean optimism, 
we asked photographer David Doubilet to 
submit an image that shows what is right with 
the coral reef and what is crucial to protect. He 
chose this over/under image from Kimbe Bay, 

Papua New Guinea, because of the pristine corals and because it 
symbolizes mankind’s deep connection to the sea. Doubilet took the 
photo using a Nikon D3 camera, Nikkor 14-24mm f/2.8G ED lens at 
14mm, dual Sea & Sea YS-250 strobes at full power with Ultralight 
arms, Seacam housing with Superdome and S10 viewfinder, with an 
exposure of 1/200 sec @ f/22 and ISO 400.

Atlantic spotted dolphins chase squid at 
night near Little Bahama Bank, Grand 
Bahama Island. Photo by Andy Sallmon

68  REMOTE AND REWARDING
AUSTRALIA’S FAR NORTHERN 
GREAT BARRIER REEF
Text and photos by Stephen Frink
Reports of the Great Barrier Reef’s 
death were greatly exaggerated. 
With charismatic fish and turtles, 
pristine branching corals and 
spawning invertebrates, the reefs 
of the far northern GBR are resilient 
and impressive. 

76  DIVING ON SUNSHINE
SUNSHINE COAST,  
BRITISH COLUMBIA, CANADA
Text and photos by Brandon Cole 
British Columbia’s Sunshine Coast 
offers invertebrate-decorated walls, 
hulking shipwrecks, underwater 
thrill rides in tidal currents and 
some of the world’s best temperate-
water diving.

82  OCEAN OPTIMISM
By Nancy Knowlton, Ph.D.
Amid reports of coral bleaching 
and plastic pollution, conservation 
successes are often overlooked. 
Nancy Knowlton, Ph.D., offers 
reasons to celebrate the marine 
environment and have hope for  
its future. 

86  DIVING WITH DIABETES
GUIDELINES AND THE 
LATEST RESEARCH
By Cristian Pellegrini
Although diving was once 
considered too risky for people with 
diabetes, research demonstrates 
that diabetics can dive safely with 
appropriate precautions. 
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A Juvenile barramundi swims 
beneath an overhang in Lembeh 
Strait. Photo by Allison SallmonCONTENTS
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MADE IN THE USA

THE WETSUIT FOR AMERICA’S BEST!

talon@hendersonusa.com  ★   hendersonusa.com

Henderson has a long history of 
designing and manufacturing wetsuits 
for the US Government at our 
New Jersey, USA factory. 

Today Henderson manufactures its 
Spec-Ops wetsuits used by the United 
States Coast Guard, US Special Forces 
and various sectors of the US Armed 
Services for Special Ops, Explosive 
Ordinance Disposal and SAR - Search & 
Rescue operations and training.

Although Henderson Spec-Ops suits are not 
available to the public, the Henderson 
TALON is now available for recreational users.

Each TALON wetsuit is cut, hand glued, 
assembled and sewn in our USA factory using 
the exact specifi cations and materials used in our Spec-Ops line.

TALON wetsuits must be special ordered. TALONS are made one at a 
time, specifi cally for the owner. Every suits 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 s̓ exacting standards.  

For details on having a TALON especially crafted for you, visit or 
contact  a Henderson Retailer.



T
his year marks the 30th anniversary 
of the Annual Diving Report, and we 
would like to take the opportunity 
to consider what we have learned, 
how diving has changed and what 
work remains to be done. The 

report is one of many mission-focused initiatives 
DAN® has developed to educate divers and promote 
safer practices in the diving community. By bringing 
awareness to the obvious and not-so-obvious risks 
of diving, we have sought to show divers and dive 
professionals specific ways they can improve their 
safety in the water. 

Although fatalities and serious injuries are rare in 
diving — and often seem to be associated with unsafe 
behaviors or hazardous conditions — they do occur. 
Understanding the contributing factors that lead to these 
injuries and fatalities is one of the main reasons DAN 
creates and disseminates the Annual Diving Report. 

Since 1988 DAN has accumulated data on thousands 
of diving incidents, injuries and fatalities, which serve 
as the basis for the Annual Diving Report. We collect, 
verify and analyze — both individually and in aggregate 
— reports from eyewitnesses, community reporting 

systems, local news, police, hospitals and coroners 
from across the globe. This process takes thousands 
of hours of work by a dedicated team of researchers. 
Authorities often do not release this information for 
more than a year after a diving incident, and for this 
reason each report is based on data from incidents that 
occurred two years prior to publication. 

Analysis of this data can reveal systemic problems 
inherent in the way divers dive and the way dive 
professionals teach others to dive. While singular 
instances of injuries may indicate individual or local 
problems, repeated occurrences of specific risk factors 
suggest widespread problems. 

For example, one diver experiencing an injury due to 
poor buoyancy control would not necessarily indicate a 
need for industrywide reform. But analysis of incident 
data year after year has revealed that buoyancy control 
plays a role in numerous injuries and fatalities. This 
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FROM THE 
SAFETY STOP

PERSPECTIVES

By Bill Ziefle

30 YEARS OF 
THE DAN ANNUAL 
DIVING REPORT

“THE INCIDENTS AND ISSUES WE IDENTIFY 
THROUGH THIS WORK HAVE CHANGED A GREAT 

DEAL IN THE THREE DECADES SINCE THE CREATION 
OF DAN’S FIRST ANNUAL DIVING REPORT.”



leads to the conclusion that inadequate buoyancy 
control is a systemic problem in the diving community. 
Our research has also revealed that inadequate 
buoyancy is frequently caused by improper weighting, 
and both factors were present in many incidents. 

To address the issue of poor buoyancy control, 
we created a training module focused specifically on 
instilling fundamental skills and conveying the science 
behind those skills to new divers. The principles 
behind buoyancy control, proper weighting and 
appropriate buoyancy management are central to 
DAN’s Prepared Diver course. 

Through data analysis and educational initiatives 
such as this, we have the ability to make real 
improvements in diver safety. The results are 
evidenced in the latest Annual Diving Report, which 
details the lowest number of U.S. and Canadian 
recreational dive fatalities in more than 20 years. 

The incidents and issues we identify through this 
work have changed a great deal in the three decades 
since the creation of DAN’s first Annual Diving Report. 
The first reports were important because they defined 
for the community the types of injuries that divers 
could sustain. The burgeoning sport was seeing a record 
number of both divers and recorded injuries. Diver 
training had not yet evolved to address many of the 
causes of these injuries, and knowledge of the injuries 
and proper first aid for them was not yet widespread. 
The reports detailed many accounts of divers who 
had been diving without formal training, buoyancy 

compensator devices (BCDs) or other pieces of modern 
gear that divers today consider indispensable. 

The sport progressed over the years with the advent 
of dive computers, nitrox and BCDs, and the Annual 
Diving Report followed suit. Each new evolution in the 
dive community was brought into the fold of DAN’s 
incident, injury and fatality databases, and the report 
has evolved to reflect the changing world of diving. 
With the growth of rebreather and breath-hold diving, 
the report has expanded to track injuries sustained 
during these types of dives. And as these disciplines 
have increased in popularity, we have seen more 
apnea- and rebreather-related injuries and fatalities in 
our data. Worldwide injury and fatality data are also 
included in the report, and we are expanding both our 
ability to collect international data and our analysis of 
international diving injury trends. 

As the DAN Annual Diving Report enters its fourth 
decade, it will continue to be a defining factor in new 
dive safety and training initiatives and the best resource 
available for understanding the risks that divers actually 
face. As we move forward, we will continue to provide 
the industry’s best look at the hazards of diving, and 
recent innovations in data-collection techniques and 
technology will allow us to delve in greater detail 
into the risks posed by age, type of training and type 
of diving. Read this year’s report (DAN.org/medical/
report), and look back with us on how far we have come 
and how we can work with you to improve your safety 
and the safety of divers everywhere. AD
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“AS THE DAN ANNUAL DIVING REPORT 
ENTERS ITS FOURTH DECADE, IT WILL CONTINUE 
TO BE A DEFINING FACTOR IN NEW DIVE SAFETY 

AND TRAINING INITIATIVES AND THE BEST 
RESOURCE AVAILABLE FOR UNDERSTANDING 

THE RISKS THAT DIVERS ACTUALLY FACE.”



T
he Ocean Views Photo Contest has 
been an important initiative for 
Divers Alert Network® (DAN®) and 
Alert Diver over the past seven years. 
Appearing as the cover story for the 
first time in our Summer 2010 issue, 

Ocean Views is held in collaboration with Nature’s Best 
Photography magazine. While Alert Diver publishes the 
best in underwater photography, Nature’s Best celebrates 
a much broader spectrum of photographic endeavor 
through its Windland Smith Rice International Awards. 
In addition to imaging from below the waves, the 
awards include these categories: African Wildlife, Birds, 
Conservation Stories, Landscapes, Nature in Motion 
(videos), Outdoor Adventure, Polar Passion, Wildlife and 
Youth Photography. For 2017 we integrated Ocean Views 
into this awards program, which in turn meant the 
contestants’ winning entries might be exhibited at the 
Smithsonian Institution National Museum of Natural 
History.  

The National Museum of Natural History is 
extraordinarily popular, with about 7 million visits per 

year, 145 million artifacts and a footprint larger than 18 
football fields. The awards ceremony and reception for 
the annual Windland Smith Rice International Awards 
exhibition on Nov. 16, 2017, was a good chance to see 
firsthand what it means to have one’s photos displayed 
at the Smithsonian as part of Ocean Views. The event 
exceeded my expectations on every level.

First, the venue is amazing. Nature’s Best had arranged 
for the reception cocktail party to be held in the 
museum’s Sant Ocean Hall amid extravagant specimen 
displays devoted to explaining the interconnectivity 
of the ocean with all other life on the planet. Beneath 
an exact replica of a North Atlantic right whale and a 
leatherback turtle, we were treated to wine and hors 
d’oeuvres before being escorted into the rotunda for the 
presentation of awards to the winners. Epson, a Nature’s 
Best sponsor, contributed amazing light projections 
on the walls of the cavernous room, while dual rear-
projection screens and the latest in digital projector 
technology displayed the selected images. 

As a photo enthusiast I was inspired to see the kinds 
of images that represent the pinnacle of these various 

FROM THE SAFETY STOP
PUBLISHER’S NOTE
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Clockwise from left: Andy Sallmon, winner of the Ocean Views 
category of the Windland Smith Rice International Awards, stands 

by his prizewinning photo. Visitors to the Smithsonian view the 
Ocean Views category winners and highly honored photos. The 

awards ceremony was held in the museum’s Ocean Hall, and the 
winning images were projected on big screens in the rotunda.

OCEAN VIEWS
A NIGHT AT THE MUSEUM
Text and photos by Stephen Frink



genres. For example, the winning entries for the Birds 
competition (run in partnership with the National 
Audubon Society much as Ocean Views is run in 
collaboration with DAN) came from all over the world. 
You could sense the same kind of devotion to craft that 
we see with underwater shooters. Traipsing to the far 
corners of the globe with humongous telephoto lenses 
and camouflaged field clothing did not seem so far 
removed from what underwater photographers do with 
our housings, wetsuits and scuba gear. They may not 
have to go into a recompression chamber for waiting 
too long to document that one special fish behavior, 
but no doubt they have their own specific hazards and 
privations to endure.

I was called to the stage to say a few words to 
introduce the Ocean Views winners. I cannot recall 
exactly what I said (I had been home from Australia 
for just 36 hours at the time and was profoundly 
jetlagged), but I think it had to do with how impressed 
I was by not only the quality of the Ocean Views 
entries but also how far afield our contestants had 
gone on their photo expeditions. From both poles 
to the remote reaches of the Coral Triangle and 
beyond, our contestants had covered our underwater 
world with great diversity of vision and extraordinary 
technical perfection. With so much travel time and 
expense invested in many of the images we saw 
throughout the judging process, it was ironic that the 
top award for Ocean Views went to Andy Sallmon for 
a photo of California sea lions he captured near his 
home waters off San Diego, Calif.

It would have been easy to stay home and sleep off the 
jetlag, but I am really happy I went to the Smithsonian 
that night, if just to understand how truly special it is 
to have an image rise to the top in a competition as 
prestigious as the Ocean Views category of the Windland 
Smith Rice International Awards. The winning entry 
in each category of photographic endeavor was 
treated with respect and honor on both the printed 
pages of Alert Diver and Nature’s Best Photography 
magazines and the walls of the Smithsonian.

The print exhibition is in a special gallery on 
the second floor of the Smithsonian Institution 
National Museum of Natural History in 
Washington D.C., open daily for free, and will run 
through September 2018. To see a gallery of this 
year’s winners, visit naturesbestphotography.com; 
to enter your Ocean Views images in the 2018 
Windland Smith Rice International Awards, go to 
naturesbestphotography.com/enter. AD 
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WHAT’S NEW ON 
ALERTDIVER.COM

ALL THIS AND MUCH MORE AWAIT 
AT ALERTDIVER.COM

DIVING ON 
SUNSHINE
After exploring British 
Columbia’s Sunshine Coast  
on Page 76, see more of  
this picturesque area in 
Brandon Cole’s bonus  
online photo gallery.

FAR NORTH 
IN THE GBR
Join Stephen Frink’s 
tour of Australia’s far 
north Great Barrier 
Reef on Page 68,  
then continue the 
visual expedition  
with his bonus online 
photo gallery.

SALLMON SYNERGY
Andy Sallmon and Allison Vitsky 
Sallmon bring together words 
and visuals to create enthralling 
storytelling along with prizewinning 
photography. Read about their 
personal journey on Page 92,  
then explore their bonus online 
photo gallery.

SHARK TAG
Read on Page 22 
how tagging sharks 
can help with their 
protection, then 
go online to track 
sharks by name or 
in real time.
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SUNFISH SPOTTING
I enjoyed the articles about Mola 
molas by Richard Herrmann and 
Douglas Seifert in the Summer 
2017 issue (Life Aquatic). It was 
an excellent issue in general. I’m 
just back from two weeks on the 
Galapagos Aggressor and six days 
of day-boat diving out of Puerto 
Ayora, Ecuador, and I would like to 
add that molas are commonly seen 
at multiple sites in the Galapagos 
Islands that are accessible by both 
liveaboards and day boats. You will 
almost always be the only people 
diving these sites (compared with 
as many as 100 divers at some of 
the well-known sites in other parts 
of the world). Because of this, one 
of our encounters lasted a good 
15 minutes — a very uncommon 
experience with these shy animals. 
Molas aren’t usually thought of as 
a primary reason for diving the 
Galapagos, but I’ve been there 
with more people who saw their 
first mola than who saw their first 
hammerhead or whale shark.

— Randall Preissig, M.D.,  
via email

EVERY DIVER IS DIFFERENT
The day the Fall 2017 issue of 
Alert Diver reached my home, I 
was out diving. When I returned, 
I read Adrian Hill’s “Guidelines 
for Seniors” (Member to Member) 
with interest, for we are apparently 
the same age. I agree when 
the author says, “There is little 
concrete advice for seniors,” so 
I looked carefully at Hill’s list of 
guidelines. I saw that the guidelines 
called for rarely going deeper than 
80 feet and being at 40 feet no later 
than 40 minutes into the dive. 

I wonder how DAN would 
have responded if I had written 
the article using my practices as 

suggested guidelines for seniors? 
On the day that issue arrived, my 
maximum depth was 276 feet, 
with a total dive time of about two 
hours. I used four different gases 
on that open-circuit dive. Over the 
past few months, two-thirds of the 
noninstructional dives I have done 
were greater than 200 feet deep, all 
in water about 60°F. 

A caption in the article correctly 
says, “Every diver must determine 
his or her own tolerance for risk.” 
So what is a senior our age to do 
when comparing Hill’s practices 
to mine? How can such divers use 
our extremely different practices 

to help them make appropriate 
decisions for themselves? 

What is often missing in articles 
regarding seniors is more concrete 
information about why it is 
necessary to make these changes 
as you age. I am not going to make 
the kinds of drastic changes to 
my diving that Hill recommends 
simply because that is what he 
does. I really need to know why 
the diving I am doing is no longer 
appropriate to me. What role does 
physical fitness play? What other 
factors should be considered?

I think DAN would do the aging 
population of divers a great service 
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by providing guidelines that will 
truly help us make those kinds 
of decisions as we determine our 
personal limits.

— John Adsit, via email

The suggestions in “Guidelines 
for Seniors” were made by a 
very conservative diver, but they 
are quite reasonable for the 
average older diver. Age-related 
physiological changes and chronic 
diseases, both diagnosed and silent, 
increase the risk of diving injuries. 

Numerous articles address in 
detail the physiological changes 
and chronic diseases associated 
with aging. It is critical, however, 
that every diver work with his 
or her doctor to identify signs 
that he or she is affected by these 
universal processes and the extent 
of these effects. Benefits of exercise 
and healthy lifestyle are well 
known, but to what degree they 
mitigate the sum of age-related 
risks is difficult to estimate in 
each individual case. The fact 
of life is that aging increases the 
vulnerability of divers, and that 
conservative diving is a wise  
safety adjustment. 

How conservative one dives 
depends on the individual’s 
health and fitness, which could 
be approximated in a face-to-
face encounter with a physician 
trained in dive medicine and the 
individual’s risk tolerance.

— Dr. Petar Denoble,  
DAN Vice President, Mission

LOVELY LARGO
I absolutely loved the article on 
Key Largo, Fla., in the last issue of 
Alert Diver. It is uplifting, timely 
and a breath of fresh air for all of 
us here. Thank you.

— Rob Haff, Sea Dweller Dive 
Shop, Key Largo, Fla.

RESPONSIBILITY AND 
LEGISLATION
The Water Planet article 
“Clipperton: A Plastic Paradise” 
(Fall 2017) presents the problem 
of plastic pollution and its threat 
to our environment very well. 
But the solution offered — make 
better choices as a consumer 
— is completely insufficient. 
As the article states, we need a 

solution that will make a 
“monumental difference.” 
Until we convince 
governments at all levels 
to implement regulations 
banning the use of 
plastic and/or requiring 
the corporations 
that produce plastic 
responsible for its 
recycling or safe 
disposal, then it will 
continue to destroy our 
planet. I am not against 
consumers making better 
choices, which will help 
to a small degree, but 
it is not the primary 
solution. AD

— Blair F. Bertaccini, 
New York
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P
erhaps while diving you have seen 
tuna — stout, bullet-shaped creatures 
zipping by in the hazy distance. Maybe 
they even came in close for one pass 
but not close enough for a good still or 
video. You might have spotted them 

in Tubbataha in the Philippines, at the Revillagigedos 
off Baja California or near some other offshore island, 
pinnacle or seamount at the edge of deep water. If 
you are lucky, you might have caught a glimpse of the 
giant of the family, the Atlantic bluefin, while diving 

with blue or basking sharks in the cold green waters of 
Maine or Scotland.  

When you come across a tuna underwater, you are 
witnessing one of the wolves of the sea — an open-
ocean predator that, because of its physiology, cannot 
ever stop swimming. The ephemeral tuna disappears 
as fast as it appears, and seeing one in the wild can 
really make an impact on you.   

The family Scombridae includes mackerel, bonito 
and the 14 species of true tuna, which include 
albacore, bluefin, bigeye, yellowfin and skipjack. 

14 TUNA   /   18 A DIFFERENT KIND OF DIVE CLUB  
22 PLAYING TAG WITH SHARKS   /   26 DAN MEMBER PROFILE

28 TRAVEL SMARTER   /   29 PUBLIC SAFETY ANNOUNCEMENT, PROGRAM SPOTLIGHT

Text and photos by Richard Herrmann



Tuna range in size from small skipjacks and bonito 
to the massive 800- to 1,500-pound Atlantic bluefin. 
Fishermen call smaller tuna “footballs” because of their 
oblong bodies. They are built for speed: compact and 
muscular with lunate (crescent-shaped) tails.  One of 
tunas’ main predators, the mako shark (sometimes 
called the bonito shark), is similarly built — it would 
have a very hard time catching tuna otherwise.

While most fish can remain motionless and respire 
by opening and closing their mouths to pass water 
through their gills, tuna do not have the ability to do 

that. Larger tunas are warm-blooded and have “mega-
gills,” which may be 10 times the size of cold-blooded 
fishes’ gills. This adaptation requires consistent 
passage of a very large volume of water through the 
gills. The warm blood comes from vascular heat 
exchangers that maintain a temperature in selected 
body regions that is higher than the ambient water 
temperature. This physiological feature gives tuna a 
speed advantage over their prey and warms the cold 
water that passes through the gills during cruising. 
Tuna can also use vascular activity to dissipate heat to 
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A yellowfin tuna cruises a kelp paddy on the hunt for 
baitfish. Divers can encounter tuna in deep, open water, 

especially near sea mounts and pinnacles.    
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the surrounding water to prevent overheating during 
feeding activity.  

My personal history with tuna began when I started 
taking underwater photos about 35 years ago. At the time 
there were few images of tuna in the wild. One day in the 
early 1980s after I had been diving on a drifting kelp paddy 
off the California coast, I watched as a school of 60-pound 
Pacific bluefin tuna arose from the depths to feed on a 
school of baitfish that was swimming below me. The 
speed and ferocity of the attack impressed me, and I began 
dreaming about capturing tuna on film. Although I had 
photographed some hooked tuna for fishing magazines, 
getting photos in the wild seemed like a long shot. 

At first the best photo opportunities I could get were 
in grow-out pens of Pacific bluefin tuna destined for the 
Japanese sushi market. I got myself into the nets early in 
the pen-raised era and could for the first time get really 
close to the fish. In 2007 I was working on the Disney 

film Oceans and got to do an Atlantic bluefin tuna photo 
shoot in the Mediterranean. For the first time I saw what 
a 1,000-pound tuna looks like underwater. Nothing can 
prepare you for the experience of swimming among 
such massive giants. The huge bluefin seemed like 
Volkswagen buses swimming by me.

Yellowfin, albacore and skipjack have long been targeted 
for canned tuna, but in recent years the bluefin has become 
the real “cash cow.” There are three species of bluefin tuna: 
the southern bluefin tuna (Thunnus maccoyii) from the 
Southern Hemisphere, the Atlantic bluefin tuna (Thunnus 
thynnus) and the Pacific bluefin tuna (Thunnus orientalis). 
All three species are captured in the wild and raised in 
grow-out pens for later harvesting.

Japan consumes about 80 percent of commercially 
distributed bluefin tuna, and prices have undergone 
massive hikes in the past decade. A single 489-pound 
bluefin tuna fetched $1.76 million in 2013. These bluefin 

Clockwise from top left: Divers film bluefin tuna in a grow-out pen in the Mediterranean. The 
wolves of the sea, tuna travel in schools and attack baitfish with speed and brutal efficiency. Tuna 
are warm-blooded, open-sea hunters that must stay in motion their entire lives. Seabirds feeding 
opportunistically on baitfish at the surface is one the best indicators of tuna predation in the wild.
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tuna are the same fish that were 
popularly called “horse mackerel” 
and were used for cat food and 
fertilizer in the 1950s and 1960s. 
Because of the price increase, 
fishing pressure has increased 
exponentially, especially on Atlantic 
bluefin tuna in their spawning 
grounds in the Mediterranean. 

The environmental impact of 
this demand has been such that 
today the Atlantic bluefin is listed 
as endangered on the International 
Union for Conservation of Nature 
(IUCN) Red List of Threatened 
Species. Recent research shows 
that Pacific bluefin tuna stocks 
are at 2.6 percent of the prefished 
biomass levels. These same studies 
warn that the existing take rates for 
Pacific bluefin are not sustainable. 
Bluefin conservation is the subject 
of much controversy between 
commercial interests and the 
scientific community.

In 2016 I was part of a Silverback 
Films crew documenting Pacific 
bluefin tuna off the Southern 
California coast. We spent 20 days 
looking for tuna using spotter 
planes, the best intelligence available 
from the sport fishing industry 
and — perhaps the most important 
factor — signs the ocean provided 
us. These signs included subtle 
surface ripples made by traveling 
fish, indicator birds and fish feeding 
on the surface. On a good day, a 
seemingly endless glassy surface 
would suddenly explode with 
feeding tuna, at which point we 
would race to the action with the 
world’s most cutting-edge filming 
technology, capturing the activity 
from the surface to the depths.  

The only time divers can 
closely observe tuna in the wild is 
when they are feeding, although 
“exploding” may be a more 
descriptive term. The foaming 
water, scales, blood and mayhem 
produced by feeding tuna is truly 
one of nature’s great events. 

Sometimes, if the wind is just 
right, you might even smell the 
frenzy before you see it. Joining 
this activity is not without some 
risk. Filmmaker David Reichert 
was filming a baitball with large 
yellowfin tuna crashing on it, 
when two beach-ball-sized 
portions of the bait broke off 
and hid on him and his gear. 
Soon 100-pound yellowfin were 
pounding the bait right off his 
body. No matter how hard he 
tried, Reichert could not shake the 
baitfish. After taking some pretty 
nasty glancing blows, he finally 
was able to escape. Obviously, a 
direct shot from a 100-pound fish-
missile going 30 knots is not good.

So where does one go to find 
tuna? Any offshore high spot or 
open-sea pelagic excursion carries 
the possibility, and sometimes 
large tuna will come to bait. I have 
taken some wonderful images of 
yellowfin tuna from inside a cage 
at Guadalupe Island, Mexico, 
while photographing white sharks. 
I have also seen some great images 
from South Africa during baiting 
operations for yellowfin and 
albacore. Huge Atlantic bluefin 
are mainly seen in waters off Cape 
Cod, Maine, Nova Scotia, Scotland 
and in the Mediterranean. A few 
pen operations in Australia and 
Baja California are also starting to 
incorporate ecotours that allow 
snorkelers into the pens for a 
close look at Pacific and southern 
bluefin tuna.   

As with sharks, billfish and the 
world’s other great pelagic fishes, 
it will be interesting to see how 
we manage tuna populations in 
coming years. These beautiful, 
specialized fish help maintain 
the ecological balance in tropical 
and temperate seas of the world. 
We need them for food, but we 
also need healthy populations in 
the wild for the benefit of future 
generations. AD
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A diver at the Oregon Coast Aquarium cleans 
a tank, while his buddy holds a piece of PVC 

pipe to ward off the circling sharks.

In October 2017 I was part of a team of five 
researchers from DAN® who traveled to the 
Oregon Coast Aquarium (OCA) in Newport, 
Ore., to meet with members of its volunteer 
diving program. Nearly a quarter of the 120 
dive volunteers offered to participate in an 

ongoing DAN study about the potential effects of 
diving on the heart. 

The study is designed to investigate whether diving 
can cause irregular heartbeats or an increase in the 
mass of the left ventricle, which is known as left 
ventricular hypertrophy (LVH). LVH may be found 
in people with hypertension and other changes 
in circulation that cause the heart to work against 
increased resistance. The condition is considered a 
risk factor for irregular heart rhythms, some of which 
could lead to sudden cardiac death in divers. Because 
the cold-water exhibits at the aquarium require 
divers to wear drysuits, the trip to OCA provided the 
perfect opportunity to gather clean data from Holter 

electrocardiogram (EKG) monitors, which in previous 
studies had been worn under wetsuits. 

Our workstation for the week was a borrowed 
youth volunteer room, which we transformed into 
a makeshift lab with stations that offered privacy 
and quiet for each participant. We saw five or six 
participants each day, meeting with them both 
before and after their daily dive activities. Predive, 
we measured their blood pressure, completed 
echocardiograms, attached electrodes for twelve-
lead EKGs and Holter monitors and completed 
resting predive EKGs. The volunteers then performed 
their dives and associated tasks while wearing their 
Holter monitors and sensitive dive loggers to record 
temperature, depth and ascent rate. After their dives, 
they returned to us for postdive measurements. 

The size and extent of the OCA’s volunteer dive 
program is impressive, particularly considering its 
location distant from major metropolitan areas and its 
relatively small size. The volunteer program is a self-

A DIFFERENT KIND OF DIVE CLUB
THE VOLUNTEER PROGRAM AT THE OREGON COAST 
AQUARIUM EXEMPLIFIES A CULTURE OF SAFETY.
By Caslyn Bennett
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with

Bahamas
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Blackout dates apply.
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per person
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www.unexso.com

unexso @unexsobahamas

1-800-992-DIVE (3483)

Freeport, Grand Bahama
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Pelican Bay Hotel in
Waterside room
including daily breakfast
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or 2 tank dive (your choice)or 2 tank dive (your choice)

Saturday afternoon shark dive

Sunday morning 2 tank dive.
R/T transfers from airport
or harbour

organized entity led by diving safety 
officers Jenna Walker and Doug 
Batson. OCA volunteers complete 
a variety of daily tasks: wiping the 
acrylic aquarium windows, vacuuming 
the bottoms of the tanks, scrubbing 
rocks, changing aquatic decor, feeding 
and tracking the health of the fish and 
even setting up marriage proposals 
in the Passages of the Deep exhibit. 
These divers need to be competent 
and confident in their skills — 
especially because the water in the 
exhibits can be as cold as 45°F.

Before volunteering at the aquarium, 
prospective participants need to 
complete rigorous swim tests, pool 
training and training dives in the 
aquarium, in addition to completing 
and maintaining certification in the 
DAN Diving First Aid for Professional 
Divers (DFA Pro) course. Once they 
become volunteers, they must pass an 
American Academy of Underwater 
Sciences (AAUS) physical every two 
years. For anyone over the age of 
40, this physical includes an EKG, 
chest X-ray and coronary risk-factor 
assessment. Because 80 percent of the 
volunteers are 55 or older, this rigorous 
exam applies to most of the dive team. 

With all the relevant risk factors, 
the OCA’s diving program is 
very safety conscious. They run 
emergency drills multiple times per 

year, preparing divers for sprained 
ankles, shark bites, tsunamis and 
everything in between. Although 
volunteers may choose to opt out 
of the drills, it is rare that they do 
so. These divers understand how 
important practice and preparation 
are for real-life emergencies. In the 
past 17 years there has been only 
one major incident at the OCA, 
and because of the rehearsals of 
their emergency action plans, the 
team acted quickly and helped the 
person survive a life-threatening 
situation. Due in large part to the 
program’s focus on safety, the divers 
are uniformly confident, relaxed 
and able to do exemplary work. 
Although their aquarium may not 
be the largest in the country, their 
protocols and ideals serve as an 
outstanding example to all other 
volunteer dive programs. 

Despite the hard work, constant 
training and cold water, these 
volunteers love what they do. 
Some have been diving with the 
OCA volunteer program since its 
inception in 2000, and many drive 
for hours just to get to the aquarium 
to complete their shift. When asked 
why they continue to volunteer, 
many of them had the same answers: 
It is a great way to keep diving year-
round and into retirement; it is the 

Clockwise from top left: Researchers James Grier, 
Ph.D., and Petar Denoble, M.D., D.Sc., record a 
volunteer diver’s heart function. Working in buddy 
pairs, divers use vacuums to clean the exhibits. 
Volunteer divers wear sensitive loggers while diving 
to record depth, time and water temperature.
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best diving in Oregon, with perfect 
visibility and calm water; it keeps 
your skills sharp; and the work is 
always interesting and different. 

One of the aquarium’s priorities 
is to make the underwater world 
accessible to nondivers, which 
the OCA does through an 
interpretive diving program. This 
program involves a volunteer diver 
equipped with a full-face mask and 
microphone diving into the Open 
Ocean tank with more than 100 
sharks, interacting with a roomful 
of visitors and answering their 
questions in real time. The primary 
goal is to educate the public about 
the marine life in the tanks, but it 
also exposes people to diving. 

In addition to being well 
prepared and competent, what 
most distinguishes OCA dive 
volunteers is their camaraderie. 
Instead of showing up for just one 
dive shift, volunteers frequently 
come to the aquarium and spend 
the whole day there with their 
team. Team members become more 
than coworkers, and the group has 
evolved into a diving community 
of its own. This closeness breeds 
positivity and means every member 
is individually dedicated to the 
aquarium and its mission. 

“The program only survives by 
the dedication of the volunteers,” 
Walker explained.

We visited the OCA for research 
purposes and left in awe of their 
volunteer dive program. Their 
dedication to continuous training and 
promoting a culture of dive safety 
and their cheerful tolerance of frigid 
water are inspiring. Their eagerness 
to assist us with our research 
made our work easy and extremely 
enjoyable. It is our hope that data 
collected from this unique team 
will not only help shed light on how 
diving affects the human body but 
also highlight how to run a successful 
volunteer dive operation. AD
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F
or many divers, spotting a shark can 
be the highlight of a dive. If the shark 
bears a tracking tag, the sighting might 
represent a success for science, too. 

Scientists use tags to study the 
abundance and movements of 

sharks, which helps determine where they most need 
protection. Worldwide, 26 species of sharks appear as 
endangered or critically endangered on the Red List 
of Threatened Species compiled by the International 
Union for Conservation of Nature (IUCN), and about 
a quarter of all shark species are considered vulnerable 
or threatened. 

Researchers from Mote Marine Laboratory, The 
Nature Conservancy, New College of Florida and 
Eckerd College tagged 34 blacktip, blacknose, bull 
and tiger sharks off the Florida coast in April 2017. 
They caught sharks on drum lines in shallow water 
near shore and longlines set in deeper water and then 
brought the animals on board to apply a numbered 
dart tag. In use for nearly 100 years, these inexpensive 
and easy-to-apply tools provide essentially two data 
points: location at application and location at recovery. 

“That information tells us a little about range and 
migration, but it doesn’t paint a complete picture,” 
explained Robert Hueter, director of Mote’s Center for 
Shark Research. “You could tag a lot of animals in an 
area and recapture some of them a year later but not 

know whether in that year they traveled around the 
planet or stayed in the same spot.” 

Still, the tags provide useful data, including the first 
evidence that some shark species make annual trips 
around the entire North Atlantic, Hueter said. 

More technologically advanced — and more expensive 
— satellite, or SAT, tags transmit their location to Argos 
satellites whenever they come above the water’s surface. 
This allows scientists to more closely track a shark’s 
ongoing movements. For example, a 2010 paper by 
University of Miami’s Neil Hammerschlag and colleagues 
reported on SAT tag data that showed white sharks 
migrating more than 6,000 miles, whale sharks diving 
deeper than 3,000 feet and basking sharks hibernating. 

Scientists have also tracked whale sharks fitted 
with satellite tags off Mexico’s Yucatan Peninsula. 
Some of the sharks were found in the middle of the 
South Atlantic within five months, providing the first 
evidence these sharks ventured that far.

During the 2017 expedition scientists placed a satellite 
tag on a juvenile male tiger shark that by early June had 
traveled nearly 1,000 miles, venturing west of the Florida 
Keys. A satellite-tagged juvenile female bull shark stayed 
closer to shore, moseying 150 miles southward to hang 
around Pine Island Sound then heading back north.

Scientists also use a type of tag called an accelerometer 
data logger. This device records multiple data points per 
second, including an animal’s speed, body movements 

PLAYING TAG WITH SHARKS
By Melissa Gaskill

First mate Todd 
Goggins helps tag 
the white shark Miss 
Costa aboard M/V 
Ocearch. The ship has 
a hydraulic platform 
that can safely lift 
sharks out of the ocean 
for access, allowing 
a multidisciplined 
research team to 
conduct 12 studies and 
return the animal to the 
water in 15 minutes.
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and posture, which indicate its 
general well-being and behavior. 
Mote scientists used these 
data to study how catch-and-
release activities affect sharks, 
identifying 19 specific measures 
to indicate survival and recovery. 
Accelerometers cost only about 15 
percent of what satellite tags cost 
and can be reused multiple times.

“We hope that eventually we’ll 
be able to use accelerometers to 
determine things like when and 
where sharks feed and mate,” 
Hueter said. These additional 
details about where sharks go and 
when and what they do there will 
help improve management and 
conservation of these species. For 
example, tagging data can help 
scientists determine a species’ 
home range as well as how much 
of that range falls within protected 
areas or overlaps with commercial 
fishing areas, Hammershlag 
said. That makes it possible to 
configure boundaries of both 
types of areas to make protections 
more effective.

Why go to all this trouble to 
protect sharks? Aside from their 
allure for divers, these top-of-
the-food-chain predators play 
key roles in healthy oceans. 

“Eliminating sharks 
destabilizes the balance of the 
ecosystem,” Hueter said. “You 
can actually have collapse of the 
system and death of habitats. 
We have field studies that 
show that shark depletion from 
overfishing has resounding, 
profound effects on habitats 
such as coral reefs.”

Sharks also have significant 
economic value. Scientists estimate 
that shark tourism generates 
more than $314 million annually 
worldwide, including some $124 
million in the Caribbean, $40 
million in Australia and New 
Zealand, $80 million in the 
Bahamas and $20 million in the 
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Maldives. Shark diving tourism in particular has grown 
significantly in the past 10 to 15 years. 

“People have become more educated about the 
low risk in diving with sharks when things are done 
right,” Hueter said. This kind of sustainable use helps 
protect sharks, he added, by making them valuable to 
local economies. “Then it makes no sense to just burn 
through the resource for short-term economic benefit.” 

Sharks even have potential biomedical value; they 
might be naturally resistant to cancer, and their 
wounds heal more rapidly than those of mammals. 
Studying these characteristics could lead to 
treatments for disease and injury in humans.

Many shark species seem to be on the rebound, 
thanks to 25 years of fisheries management practices 
and increased protections. White shark populations 
declined significantly in the 1970s and 1980s but 
increased following implementation of conservation 
measures in the 1990s, according to a 2014 study. 
Fisheries stock assessments by the National Oceanic 
and Atmospheric Administration documented 
increases in blacktip sharks as well.

Fishermen who catch a tagged shark should follow 
the instructions on the tag and release the shark as 
quickly as possible. Divers can report sightings of 
tagged sharks. 

“We’re always glad to hear a report of a shark with 
a tag, especially if you include the shark’s identifying 
characteristics and can get close enough to read 
the tag number safely and without handling the 
animal,” Hueter said. Divers can take a photograph 
of the tag, which may make it readable, or just post 
the time and location of a sighting on social media, 
which may help get the information back to the right 
research lab. Details about the appearance of the tag 
itself, such as whether it is biofouled (covered with 
algae or other organisms) or has a broken antenna, 
also help scientists.

“Sharks have been around through 400 million years 
of evolution,” Hueter said. “We want to know what 
explains their success and look at their vulnerabilities 
to climate change, overfishing, pollution and other 
changes. We don’t want to be the generation that 
destroyed our modern-day dinosaurs.

“The past 25 years have been about the science of 
decline, and it’s been depressing,” he said, “but the 
future looks more promising. We now may be doing 
the science of recovery and restoration of a healthy 
ocean, and that is very uplifting.”

Healthy oceans and more sharks: That sounds 
uplifting for divers as well. AD

From top: This satellite tag was deployed during an April 2017 
shark-tagging expedition off Florida. Jorge Brenner of The Nature 
Conservancy of Texas measures a captured bull shark. Ocearch 
captain Brett McBride releases a tagged shark from the ship’s 
platform. The R/V Bellows sets out on a shark-tagging expedition off 
the coast of Florida.
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With thousands of species, hundreds of wrecks and North America’s
only living coral reef, The Florida Keys has always been a little off the
deep end. So whether you’re just dipping a toe in the water, or seeking 
advanced certification, our world-renowned dive instructors will have 
you engaging in submersive activities in no time.  

fla-keys.com/diving

Get to the bottom
of all this.

Marina Del Mar Resort & Marina, Key Largo
Pet friendly rooms & suites on deep water 

marina. Free light cont’l breakfast.
800-451-3483 or 305- 451-4107 

marinadelmarkeylargo.com

Hall’s Diving Center & Career Institute, Marathon
Beautiful Wreck and Reef diving. Lessons for starters 
and Career Training for professionals. Great fun at Hall’s. 

Come see us.
800-331-4355 or 305-743-5929  

hallsdiving.com

Dive Key West, Inc. 
Full-service dive center. Dive packages 

available. Dive the Vandenberg. 
800-426-3823 or 305-296-3823

divekeywest.com

History of Diving Museum, Islamorada
Be amazed by the international story of man’s 

quest to explore under the sea!
305- 664-9737

DivingMuseum.org

Key Largo Bay Marriott Beach Resort
Your key to a diver’s paradise with clear

waters, beautiful reefs & endless fun.
855-410-3911 

keylargobaymarriott.com

MCTDU-3186 Alert Diver LO1 • Winter

*OFAC License Approved Under New Regulations, People-to-People Cuba Group Travel Program, Oceans For Youth Foundation

1-855-568-4130 (toll free) • +1-706-550-6658 • www.oceansforyouth.com • info@oceansforyouth.com    

HAVANA

CUBA
PLAYA 
LARGA
PLAYA 
LARGA

BAY OF PIGS

GULF OF CAZONES

     In 2003, Zapata, Bay of Pigs, was declared a 
UNESCO World Heritage Site. During the seven-
night, Jardines Aggressor I Oceans for Youth 
Foundation People-to-People group educational 

program, divers can spend a week learning about this magnifi cent 
biosphere reserve. Cuban specialists will host discussions and 
presentations on the marine environment, conservation, and the 
importance of this magnifi cent ecosystem.
     Walls of Zapata, Bay of Pigs offers seven-night programs. Divers 
will see walls covered with sponges, black coral, caverns, schooling 
fi sh, macro life and more. Travelers will receive up to four dives per 
day including night dives, weather permitting.

* Zapata Intro offer valid on travel June 1, 2018 through August 31, 2018. 
Discounts do not apply. Does not apply to group reservations.

Summer Introductory Special 

$1999 p.p. June 1 - Aug 31, 2018

Jardines Aggressor I

Zapata, Bay of Pigs, Cuba

New Cuba Travel Program

Alert Diver 2018 Zapata Bay of Pigs Cuba Alert Diver Ad.indd   1 1/2/18   3:23 PM



26  |  WINTER 2018

DIVE SLATE
DAN MEMBER PROFILE

IAN KOBLICK
By Amy Lee

Hometown: Palo Alto, Calif.
Years Diving: 61
Favorite Dive Destination: Irian Jaya 
Why I’m a DAN® Member: It gives me great 
confidence to know that if I have a diving 
accident I will be speedily and properly treated. 

A
s a child, Ian Koblick dreamed of becoming 
an explorer like Daniel Boone. He has since 
fulfilled that ambition by becoming a pioneer 
of the least-studied frontier on Earth: the 
ocean. Koblick was first drawn to underwater 
exploration when his father showed him a 

National Geographic article about William Beebe, who used a 
deep-sea submersible called the bathysphere to conduct dives off 
the coast of Bermuda in the 1930s. A few decades later, Koblick 
would carry out his own marine research as one of the world’s 
first aquanauts. 

His diving career began unceremoniously; he conducted 
minor salvage operations in homemade gear for about $10 
per job. After graduating with a degree in biology from Chico 
State University, he attended a summer session at Stanford 
University’s Hopkins Marine Station, where he scoured 
the coast in search of bits of seaweed to add his herbarium. 
Growing tired of scavenging seaweed on the beach, Koblick 
wanted to see the algae in its natural habitat and planned some 
exploratory dives with a friend. Despite the excellent specimens 
Koblick collected, his professor at the time was not impressed. 

“I remember her saying, ‘Diving is for adventurers, and if you 
want to be a scientist, you will collect like a scientist,’” Koblick 
said. The young diver remained undaunted, however, even 
turning down a graduate fellowship at Duke University, vowing 
instead to find a way to live and work in the sea. 

“I did not see how a man could ever begin to know or 
understand the ocean unless he was able to visit and live in 
it,” Koblick explained. So in 1964 he and his wife, Tonya, 
moved with their 9-month-old son to St. Thomas, U.S. Virgin 
Islands, where they began working as science teachers. Koblick 
soon immersed himself in the diving, boating and salvage 
communities. When the opportunity arose for him to be part 
of an underwater research mission now famously known as 
Tektite, he jumped at the chance. For Koblick, it was like “being 
chosen as an astronaut to be sent to the moon.” 

The 58-day Tektite I mission ended in 1969 with a perfect 
safety record, proving that humans could live and work safely in 
the sea for an extended time. Finally living his earliest dreams, 
Koblick was determined to continue this pioneering work, so 
he wrote and presented a proposal to the legislature of the U.S. 
Virgin Islands, convincing the government to allocate some of 
the funding for the second mission. In 1970 Koblick continued 
his work as an aquanaut and helped manage the science 
missions for Tektite II, which included the first all-female 
aquanaut team. After the successful completion of Tektite II, 
Koblick, now Special Assistant to the Governor of the Virgin 
Islands for Undersea Programs, founded the Marine Resources 
Development Foundation (MRDF), which aimed to foster a 
greater understanding of the ocean’s resources. 
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A drawing of Tektite II
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Buoyed by the success of the MRDF, Koblick persuaded the 
governor of Puerto Rico to fund an undersea research program 
known as the Puerto Rico International Undersea Laboratory 
(PRINUL). He relocated to Puerto Rico and started to work 
on building a new undersea habitat designed to be quickly and 
easily moved and deployed – it was named La Chalupa as a nod 
to the flat-bottomed boats used by Puerto Rican fishermen that 
were notorious for sinking in the open ocean. One of the most 
innovative and technologically advanced underwater habitats of 
its time, La Chalupa achieved major successes in the development 
of ocean research and saturation-diving technology.

Koblick managed the MRDF from Puerto Rico until he 
moved to Florida in 1976. There he began working with the 
U.S. Department of Commerce to establish a national ocean 
program designed to promote undersea exploration and 
education. In addition to his government work, he served as a 
consulting editor of the NOAA Diving Manual and coauthored 
Living and Working in the Sea with Jim Miller in 1984. 

Partnering with Neil Monney, Koblick acquired La Chalupa 
from Puerto Rico, moved it to Key Largo, Fla., and converted 
it into the world’s first submerged hotel, the Jules’ Undersea 
Lodge, which opened in 1986. With its entrance located 21 
feet underwater, the hotel caters to recreational divers and 
has hosted thousands of guests, including astronauts, marine 
scientists, celebrities and government officials. The lodge 
is next to MRDF’s MarineLab, an underwater research and 
environmental education facility that hosts field trips and 
outreach programs for students.

In 2003 Koblick and Craig Mullen established the Aurora 
Trust Foundation “to advance the world’s understanding of 
the ocean environment, most particularly its marine cultural 
heritage hidden for thousands of years on the seafloor….” As 
with all of Koblick’s projects, Aurora aims to cultivate public 
interest in marine science and exploration. The organization 
conducts archeological research in the Mediterranean Sea, 
which has led to dozens of discoveries: from shipwrecks on 
ancient Greco-Roman trade routes to ships, airplanes and 
unexploded ordinance from World War II. 

Although Koblick admits the obvious appeal of finding relics 
unseen by human eyes for thousands of years, his foremost 
endeavor through Aurora is to educate the public about the 
fascinating historical role the oceans have played in connecting 
people through culture, commerce and conflict. Even as he plans 
his next undersea expedition in the Mediterranean, his primary 
interest remains education, and he knows that engaging students 
through learning is the first step to getting them to care. 

“Teaching the next generation about the importance of 
exploring the ocean is the most critical thing we can do,” Koblick 
explained. Fortunately, given the success of his endeavors, his 
enthusiasm for the ocean seems to be contagious. AD

From top: Koblick operates a submersible off Sicily. 
Dozens of amphorae were found on this Roman 
shipwreck, dated to 200 CE. Ian and Tonya Koblick 
attend the annual NOGI awards dinner. Koblick speaks 
with Fidel Castro after a day of diving. Divers leave the 
Tektite habitat after two months underwater.
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TRAVEL SMARTER

EVACUATION COVERAGE

W
hether you are traveling for business, for scuba or to 
visit friends or family, the last thing you want during 
your trip is a medical emergency. But accidents happen 
despite our best efforts. When one does occur, a costly 

medical evacuation may be necessary. Before you embark on 
your next adventure, it is important to consider how a medical 
evacuation could affect you financially. 

Evacuation is costly. The average cost of an emergency evacuation last 
year was $20,675. The more remote the location, the more expensive 
it will be to evacuate you to a medical facility that can provide 
appropriate care. As divers, we tend to travel to exotic areas that are off 
the beaten path. While these spots feature some of the best diving, their 
remoteness means evacuation can be very expensive. 

Coverage varies. One common misconception about medical 
evacuation is that health insurance plans cover the cost. While this 
is true for some plans, most provide no coverage or insufficient 
coverage for medical evacuations. Some insurance providers 

that offer coverage must approve charges before they authorize 
evacuation. It is also important to find out where, geographically, 
your coverage is valid. 

Preparation is vital. Knowing ahead of time what type of coverage you 
have, what phone numbers you should call and what steps to follow 
in an emergency will save you time and money in the long run. Inform 
your travel companions, tour operators and hotel staff of your coverage 
and what steps they should take in the event of an emergency. With 
most medical-evacuation benefit plans, you must make arrangements 
through the provider, and charges are not reimbursable. 

All active DAN® members receive emergency medical evacuation 
coverage as a benefit of membership. This benefit is valid for 
international and domestic travel (when you are at least 50 miles 
from your home address). After activating emergency services, 
you or someone acting on your behalf can call the DAN Emergency 
Hotline at +1-919-684-9111, and our medical team will help 
arrange your evacuation if medically necessary.
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PUBLIC SAFETY ANNOUNCEMENT

W
hen a diver gets decompression sickness (“the bends”), 
his or her well-being may depend significantly on being 
able to reach a hyperbaric chamber to get treated 
quickly and appropriately. While there are thousands of 

hyperbaric chambers worldwide, not all are staffed and maintained 
around the clock, and even fewer have staff who are appropriately 
trained to treat diving injuries.

To support chambers in need, DAN® established the Recompression 
Chamber Assistance Program (RCAP) in 1993 and manages its funding 
under DAN’s status as a 501(c)(3) nonprofit organization. This program 
directly assists chamber operators and staff who want to treat divers 
but cannot fully support themselves because of insufficient funding, 
staffing or other location-specific problems. 

The world’s most popular diving destinations have hundreds 
of such chamber facilities that are willing to treat divers but 
are in need of support. Through RCAP, DAN dispatches experts 
in hyperbaric chamber maintenance and operation, provides 
operational assessments and gives financial support — thus 
ensuring that these chambers are not only operational but also 
thriving and ready to respond to diving emergencies on short notice. 

By creating and maintaining a network of available hyperbaric 
chambers, DAN ensures its members — and all divers — have 
access to the emergency medical services they need. 

By 2017, RCAP had provided for more than 150 on-site chamber 
assessments by DAN physicians and technical support staff. 
These assessments can significantly enhance operational safety in 
participating chambers. 

This work is essential for the safety of the diving community, 
but it is both logistically and financially challenging: A single 
operational assessment costs an average of $3,800, and DAN relies 
on donations for these funds. For more information on RCAP or to 
donate, visit DAN.org/Give. AD

PROGRAM SPOTLIGHT

DAN’S RECOMPRESSION CHAMBER ASSISTANCE PROGRAM

Emergency oxygen units are the first line of response for many 
diving injuries. Your unit failing while you are trying to render aid 
could have serious consequences for the injured diver. Regular 
equipment maintenance, while often overlooked, is as important as 
keeping your skills and training up to date. Regularly inspect your 
oxygen unit to make sure it will function when needed most. 

MAINTENANCE BEGINS  
WITH INSPECTION.
Inspecting an emergency oxygen 
unit is not difficult, but a few 
specific features need to be checked 
regularly for both your safety and the 
functionality of the unit. Thoroughly 
inspect your unit at least once a 
month and after every use. Make sure 
the cylinder is not just full, but full of 
oxygen, and that the oxygen washer 
is free of cracks, dirt, grease and 
oil. Perform a thorough inspection 
for leaks and signs of wear or damage, and make sure the unit 
is complete. Emergencies are stressful, and pieces of equipment 
commonly go missing after oxygen unit deployment. After each use, 
wipe down the cylinder, regulator and hoses, refill the cylinder, and 

replace any single-use items such as one-way valves, nonrebreather 
masks and bag valve masks. 

KEEP A MAINTENANCE SCHEDULE.
Oxygen units are very similar to scuba units: The cylinders require 
annual visual inspection and hydrostatic testing every five years, and 

the regulators require regular inspection 
and maintenance every other year. One 
important difference is that all equipment 
that will come in contact with pure 
oxygen must be carefully cleaned and, if 
required, lubricated with special oxygen-
safe materials. Inappropriate lubricant 
selection, failure to adequately clean 
equipment, or exposure to any product 
containing hydrocarbons increases the risk 
of a unit starting a fire. Establishing a 
regular maintenance schedule and having 
a qualified technician inspect, clean and 
service the equipment every year mitigates 

this risk. Even strict adherence to these practices, however, cannot 
completely eliminate risk: Pure oxygen increases the risk of fire when 
combined with combustible materials and heat, so it is vital that you 
keep your equipment cool, clean and away from ignition sources. 

RCAP FAST FACTS

Common risk factors 
that contribute to a 

chamber’s safety score

On-site chamber 
assessments conducted 
by DAN’s staff or doctors 

and scientists

Percent improvement in 
safety for chambers 
implementing DAN’s 
recommendations

Average cost to travel to 
and assess a remote 
chamber and provide 

training for staff

OXYGEN UNIT MAINTENANCE
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DIVE SAFE, TRAIN SAFE
WITH DAN PRO LIABILITY 
INSURANCE.

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

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

YOU TRUST DAN TO PROTECT YOUR DIVERS.

NOW, TRUST DAN TO PROTECT YOU. 
As a dive professional, you trust DAN to provide protection for your students and divers. 
Now, with DAN Professional Liability Insurance, you can depend on DAN to provide 
professional-level protection for you.

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

DAN.org/liability

* Currently available to active and inactive dive      
  professionals, dive professionals in training, 
  assistant instructors and instructors residing 
  in the US.

Explore with DAN
@diversalertnetwork

* Currently available to active and inactive dive      
  professionals, dive professionals in training, 
  assistant instructors and instructors residing 
  in the US.
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D
iving in the open sea at night is not 
new to us. Typically we travel well 
offshore where larval fishes and 
invertebrates spend the formative 
weeks of their lives after being 
spawned. These tiny orphans of the 

reef equipped with translucent bodies, oversized fins, 
spines and streamers are unlike anything we have ever 
seen. Unfortunately, because of logistics, dive operators 
are understandably reluctant to drop us far out in the 
ocean after dark. As an alternative, Anna suggests 
swimming from the beach to see if our lights will attract 
mature larvae ready to settle inshore. Why not? We’re in 
Bonaire, which is renowned for shore diving.

It is well past sunset when Anna and I wade into the 
sandy shallows and submerge. With our lights switched 
off we swim directly seaward, navigating over a wide 
sand shelf by the light of the rising moon. Crossing the 
interface where the sand gives way to a plunging coral 
slope, we snap on three video beams illuminating a black 
sea liberally pocked with distracting bits of detritus. We 
pause 20 feet below the surface and 40 feet above the 
bottom, staring into the emptiness for fleeting glimpses of 
larval fishes and invertebrates until our eyes cross.

These late-stage pelagic larvae we’re seeking are 
going through a radical transformation, losing much 
of their transparency and seafaring adaptations as they 
prepare for life on the seafloor. At the same time they 
have become proficient swimmers while at sea, with the 
ability to use smell, hearing and yet undeciphered cues to 
navigate toward inshore habitats, where they will spend 
the remainder of their lives. Shortly before heading for 
their new home, mature larvae get caught along frontal 
boundaries where water masses of different densities 
meet, forcing everything that swims or floats toward 
the surface. There the settlers wait along with a mob of 
transient zooplankton for the tide to carry them toward 
the shallows under the cover of darkness, when chances 
of predation are less. Dazed and defenseless, the new 
generation of reef fishes and bottom-dwelling invertebrates 
dive for cover or bury in the sand, emerging a day or so 
later transformed into competent, site-attached juveniles. 

We are still squinting into the night 30 minutes later 
when the leading edge of a current begins pushing 
north. As the flow increases, a cloud of worms and tiny 

crustaceans arrives as if out of nowhere, storming our 
lights and darting into our ears. A scattering of larval 
animals follows. First on the scene are mantis shrimp, 
as delicate-looking as lace, disoriented and spinning 
crazily, followed by ribbon-thin bonefish larvae weaving 
through our lights. The dive’s results are not as dramatic 
as hoped, but from our experience night drifting 
offshore, we are well aware that this is a hit-and-miss 
game of chance we are playing.

Attempting to improve our odds, we check a local 
tide chart and find that the next evening’s high tide 
is not until midnight, long past our bedtime. But we 
decide to give it a go, hunting inside a halo of lights 
above the dropoff until past 1 a.m. without seeing 
much of interest. Abandoning the chart, we slip into 
the ocean the next evening at the reasonable hour 
of 8 p.m. only to find ourselves swimming against 
a southbound current. Just as we are thinking of 
calling it quits, the first flurry of crustaceans appears 
accompanied by a splendid red trumpetfish only  
2 inches long, then a pea-sized puffer, followed by a 
blenny, a translucent lizardfish, a dozen quarter-sized 
surgeonfish, an assortment of crabs and shrimp galore. 

A few months later we are back in the Caribbean, 
this time visiting Dominica and excited about the 
chance of going out to night light from the resort’s 
dock. But a week of pesky swells keeps us out of the 
water during the evenings. In frustration we hitch a 
ride on the night-diving boat headed for a shallow 
inshore patch reef. Instead of following the group, we 
position ourselves above the mooring block to monitor 
our position and switch on the lights. Within minutes 
we are inundated with minnows — hundreds, the 
size of your finger, going nuts in the lights, hitting us 
hard and often until we feel like paintball players in a 
losing cause. Adding to our aggravation, a swarm of 
crustaceans joins forces with the maddened minnows.

Once we discover that we can survive the onslaught, 
we bear up and begin looking for larvae. In the middle 
of it all Anna spots a spectacular longarm octopus with 
a see-through mantle the size of a jellybean. Somehow 
she gets my attention. Together we watch the lanky 
young cephalopod parachute down through the chaos, 
settle on the sand and promptly burrow beneath the 
surface of its new home. AD

JOURNEY’S END
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Text and photos by Ned and Anna DeLoach
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Sharpnose puffer, 
Canthigaster rostrata, 
one-quarter inch

Atlantic trumpetfish, Aulostomus maculatus, 
2 inches

Unidentified octopus larvae, 
one-quarter inch

Mantis shrimp larvae, 
2 inches

Atlantic longarm octopus, 
Macrotritopus defilippi,  
3 inches

Unidentified octopus 
larvae, 2 inches
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I
If you do not have access to a pool this winter 
but want to maintain — or even improve 
— your strength and stamina in the water, 
suspension bands may be just the thing.

TRX®, the best-known suspension-training 
system, can be purchased for $100-$300, but other 
suspension bands can be found for $60 or less. 

CHEST FLIES
Chest flies are a great way to work your upper body, 
especially your chest. The chest muscles play a key role in 
your freestyle pull while swimming, so keeping up their 
strength is a great way to ensure you can capably move 

through the water. 
This exercise will also 
improve your ability to 
pull yourself up into a 
boat from the water.

1. Face away from the 
point at which the 
suspension bands are 
connected, and plant 
your feet in a stable, 
athletic stance. 

2. Reach behind you 
and grab the handle 
of a band with each 
hand, extend your 
arms straight out at 
shoulder height, and 
walk forward until 
there is no slack in 
the bands.

3. Walk your feet backward a few steps until you feel a 
good stretch and so your body leans forward a bit.

4. With your palms facing each other, bring your arms 
together in front of your body, keeping them at 
shoulder height.  

5. As you move your arms close to each other you will 
notice you are pushing your body upward toward a 
more vertical position.

Start by doing three sets of 10 chest flies three or four 
times per week.

OVERHEAD SHOULDER RAISES
The overhead shoulder 
raise, another great 
exercise to work 
your upper-body 
muscles, focuses on 
the shoulders, upper 
back and deltoids. This 
exercise promotes 
freestyle and backstroke 
pulling power and thus 
efficient movement 
through the water.

1. Begin by standing 
and facing the  
bands. 

2. Grab a handle in 
each hand, extend 
your arms out in 
front of you and walk 
backward to take 
the slack out of the 
bands.

3. Engage your core, maintain tension on the  
bands, and walk your feet forward so your body 
naturally reclines. 

4. Make sure your palms are facing down and your 
arms are fully extended forward. 

5. Raise your arms over your head, which will bring 
your body into more of a standing position. 
Remember to keep your core tight.

6. Raise your arms straight above your head with  
your palms facing forward until you are standing 
straight up.

Start by doing three sets of eight overhead shoulder 
raises three or four times per week.

Text by Abbie Fish; photos by Stephen Frink

SUSPENSION 
TRAINING FOR 
SWIM FITNESS
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To avoid an increased risk of decompression sickness, DAN® recommends that 
divers avoid strenuous exercise for 24 hours after making a dive. 

During your annual physical exam or following any changes in your health 
status, consult your physician to ensure you have medical clearance to dive.

ASSISTED PULL-UPS
The assisted pull-up 
works your back muscles, 
which enhance your 
freestyle pulling power. 

1. Sit on the ground 
under the bands. The 
handles should be high 
enough off the ground 
that you must extend 
your arms above your 
head to reach them.

2. Bend your knees, and 
place both feet flat  
on the ground in front 
of you.

3. When you extend your 
hands over your head, 
your palms should face 
forward, and there 

should be a straight line from your hands to your hips.
4. Press your feet into the ground, and pull yourself 

up (head first) toward the handles with your head 
between them. 

5. As you pull yourself up, try to maintain a straight 
line from your hands to your hips. Finish in a 
squatting position with your elbows bent and your 
upper and lower back engaged. Lower yourself 
slowly to the start position, and repeat.

Start by preforming three sets of 10 assisted pull-ups 
three or four times per week.

HIP EXTENSIONS
Hip extensions help to 
maintain core and leg 
strength when you are 
out of the water for a 
while. Use a yoga mat to 
make this exercise more 
comfortable.

1. Lie on your back on 
the mat with your heels in the suspension bands’ 
loops (the loops are usually connected to the handles).

2. Place your hands out to the sides with your palms 
down, bend your knees, and push your heels into the 
loops to drive your hips toward the sky. Squeeze your 
buttocks the entire time.

3. The final position 
of this exercise is a 
straight line from 
your knees to your 
head. From there, 
slowly lower your 
hips, and repeat.

Start by doing three sets 
of 15 hip extensions three 
or four times per week.

HIP ADDUCTIONS
Hip adductions build core, hip and leg strength. Strong 
hip adductors allow you to forcefully snap your feet 
together, providing greater breaststroke kicking power.

1. Start by lying down 
on a mat and resting 
your heels in the 
suspension bands’ 
loops. Straighten your 
legs, and flex your toes 
toward your head.

2. Put your hands out 
at your sides, palms 
down, and lift your 
hips off the ground.

3. With your hips 
elevated, slowly 
separate your legs, 
moving them apart 
while keeping your 
toes flexed. 

4. The final position of this 
exercise is a V shape 
in your legs with your 
toes flexed and your 
hips off the ground.

5. Keep your hips off the ground as you slowly bring 
your legs back together, and repeat.

Start by doing three sets of eight hip adductions three 
to four times per week.

As you get comfortable performing these exercises, 
add three to five repetitions per set and one or two 
additional sets per week.  AD
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ISLE ROYALE NATIONAL PARK 
A LAKE SUPERIOR GEM
Text and photos by Becky Kagan Schott 

P
icture this: You wake up to a cool, foggy 
morning, and as you peer out across 
an isolated bay a moose is swimming 
in the sunrise. You are on an island in 
Lake Superior surrounded by stunning 
nature. As you sip your morning coffee 

and walk along the shoreline, you pass bushes of wild 
blueberries and enjoy the rocky shore before heading 
out on the water to visit incredible shipwrecks with 
powerful stories. 

Some places we visit capture our hearts, and that 
is how I feel about Isle Royale, a remote island in the 
northwest corner of Lake Superior. The island belongs 
to the state of Michigan, but when you are there you 
find yourself in an isolated wilderness that is best 
experienced by spending a few days to a week at a time 
exploring it.

The 45-mile-long island was established as a national 
park in 1940. Isle Royale has a rich history of copper 
mining and fishing. Several lighthouses there have 
been converted to shipwreck museums. The island 
lies along a historic shipping route, and its notorious 
violent weather, remoteness, cold, fog and underwater 
geology have contributed to many shipwrecks over the 
years. The area’s wrecks range in age from a 19th-century 
paddle wheeler to modern freighters.

One of the biggest draws of Lake Superior diving is 
the lack of mussels. It is exciting to be able to see the 
ships’ fine details — such as paint on the hull, name 
plates on machinery, telegraphs and cargo — not 
covered up by mussels. The wrecks are preserved 
in the cold, fresh water, and because the sites are 
protected, many artifacts remain for divers to see. 

Chester A. Congdon 
The Congdon was a 532-foot-long steel bulk freighter 
that sank 99 years ago after hitting Canoe Rocks. The 
entire crew was saved, and salvage progressed until a 
gale came through two days later and broke the ship 
in half, sending it plummeting to the bottom. The bow 
broke from the stern and lies in just 50-100 feet of 
water, facing upward. The stern hit the bottom so hard 

it forced the rudder through the hull and sits at a steep 
incline between 50 and 200 feet. 

The bow has a picturesque intact wheelhouse, 
and there are some penetration opportunities inside. 
If you swim the perimeter you will find pieces of 
twisted and mangled steel from the impact scattered 
around the rocks. 

The stern line attaches to the wreck at 80 feet; from 
there you follow the massive cargo holds downward at 
a steep angle. At around 190 feet the massive rudder 
comes into view, and it is hard to believe it was pushed 
upward through the stern of the ship. It is quite a sight, 
showing how powerful the impact must have been 
when the ship hit the bottom. There is a double wheel, 
and just behind that is the wreck’s huge and wide-open 
engine room. Because the ship was salvaged, there is 
not much left inside, but some gauges are on the wall 
and an American flag is painted on the engine. 

SS Emperor 
The wreck of the SS Emperor is the island’s most 
popular dive site. This impressive, 525-foot-long steel 
freighter sank in 1947, it too running aground on Canoe 
Rocks. Sinking fast, it took the lives of 12 crew members 
with it. Today the Emperor sits mostly intact and upright 
on the bottom. Mooring lines are on both the bow and 
the stern because the ship is so long it is tough to swim 
the entire thing in one dive, plus the middle is mostly 
cargo holds. The bow is damaged but starts as shallow 
as 25 feet with a windlass and machinery to see. The 
stern sits between 115 feet and 175 feet, and there are 
no shortages of places to explore. It is probably worth 
doing multiple dives to see the galley with pots still 
on the stove and the bunk rooms that ominously have 
boots still sitting next to the beds — haunting reminders 
that this is not an artificial reef but a grave site. 

On the stern railing sits an auxiliary anchor with a 
shoe next to it along with spare propeller blades. There 
are light bulbs still intact and screwed into sockets 
all over the wreck. Advanced divers should not miss 
descending into the engine room. The skylights have 
collapsed, exposing the top of the engine and making 
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Clockwise from top left: The visitor center 
is in Windigo. The liveaboard docks for 
the night at McCargo Cove Campground. 
The crew quarters inside the stern of the 
Emperor has bunk beds, paneling on the 
walls and a pair of boots next to the left 
bunk. The intact wooden wheel on the stern 
of the Kamloops has sat in cold, dark, deep 
water for 91 years. The topside scenery at 
Isle Royale National Park is spectacular. 
A wide perspective shows the Kamloops 
stern. The Kamloops was carrying mixed 
cargo including wire fencing, toothpaste, 
Life Savers candy and crates of shoes.
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it easy to drop inside. A memorial plaque dedicated to 
the crew is posted below a gauge panel. Light shines 
in through the portholes to make the triple-expansion 
steam engine a striking sight. There is even a tool bench 
with a vice. This site will truly leave you wanting more. 

SS America 
In 1928 the passenger ship America had just picked 
up a group on Isle Royale, but five minutes later it hit 
a submerged reef. Everyone made it to lifeboats, and 
within an hour the America sank along a steep cliff. 
Lying at depths between 2 feet and 85 feet, the ship 
can be seen from the surface. This is another extremely 
popular site to visit because of the depth and proximity 
to shore. Upon entering the water, divers can see the 
rock wall and the bow, which is often illuminated 
by sunbeams. Peering down, you will see the ship 
disappear into the depths. As you swim along the hull 
you will pass by the windlass, and a staircase can be 
seen by looking inside rooms. Inside there are intact 
cabins and many artifacts lying on the bottom. As you 
work your way down you will find the intact propeller 
and much of the stern cabin that collapsed and fell off 
to the port side of the wreck. 

SS Henry Chisholm 
This wooden steam-powered freighter sank almost 
120 years ago, carrying 92,000 bushels of barley. It hit a 
submerged reef near the Rock of Ages Lighthouse while 
heading for the harbor. The wreckage is intermixed with 
two other ships, the Cox and Cumberland, that hit the 
same reef. The Chisholm’s stern broke away from the 
rest of the ship and sits nearby. Its double-expansion 
steam engine sits perfectly upright in 120-150 feet, and 
the drive shaft and single screw are attached. The engine 
is exposed, and if you look closely you can see a lot of 
detail etched into the wood nearby.  

SS Kamloops
What happened to the Kamloops is still a mystery. It 
disappeared in December 1927 with its entire crew. In 
May 1928 fishermen found the bodies of several crew 
members who had died of exposure. It was not until 
1977 that the wreck was discovered and dived for the 
first time. The ship lies in 270 feet on its starboard 
side. Its cargo can be seen in the holds — there is wire 
fencing as well as crates of shoes and toothpaste, but 
the most interesting cargo are the wooden boxes of Life 
Savers candy. On the stern you can see the beautiful 
ship’s wheel along with the binnacle, telegraph and 
propeller. Wreckage, cargo and a single life boat are 

strewn over the bottom. One of the grimmest parts of 
the ship is its engine room, where the remains of a crew 
member rest, eternally on duty. 

Diving these shipwrecks and then returning to the 
beautiful islands, cliffs and shorelines brings the stories 
alive. When thick fog and storms roll in and you witness 
the fury of Lake Superior, you cannot help but gain a 
lot of respect for the sailors who navigated these waters 
without the technology we have today. Superior’s wrecks 
are truly superior, and seeing them in their preserved 
state is like going back in time or floating through an 
underwater museum of the Great Lakes. AD

 HOW TO DIVE IT
GETTING THERE
Currently one dive operator, Isle Royale Charters, runs five-
day liveaboard trips to the island. The boat leaves from 
Grand Portage, Minn., and typically takes a few hours to 
cross to the island. 

CONDITIONS
The dive season is June through September, when the water 
is warm enough to dive. Water temps can vary from mid-
30s°F in June to 50s°F in August. Air temperatures can 
range from 50°F to 75°F, so bring a variety of clothing with 
you. A drysuit and dry gloves or a 7 mm wetsuit with gloves 
and a thick hood is recommended year-round. Visibility is 
typically 40-60 feet, and there is little to no current. 

TOPSIDE
The national park is well maintained and has miles of 
hiking trails lined with wild thimbleberries and flowers. 
Wildlife such as moose, fox and bald eagles can be seen. 
The trails lead to abandoned fishing villages, lighthouses 
and scenic views along Lake Superior. Kayaking and fishing 
are allowed in the park. 

1. Chester A. Congdon
2. SS Emperor
3. SS America  
4. SS Henry Chisholm 
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With thousands of species, hundreds of wrecks and North America’s
only living coral reef, The Florida Keys has always been a little off the
deep end. So whether you’re just dipping a toe in the water, or seeking 
advanced certification, our world-renowned dive instructors will have 
you engaging in submersive activities in no time.  

fla-keys.com/diving

Get to the bottom
of all this.

Marina Del Mar Resort & Marina, Key Largo
Pet friendly rooms & suites on deep water 

marina. Free light cont’l breakfast.
800-451-3483 or 305- 451-4107 

marinadelmarkeylargo.com

Hall’s Diving Center & Career Institute, Marathon
Beautiful Wreck and Reef diving. Lessons for starters 
and Career Training for professionals. Great fun at Hall’s. 

Come see us.
800-331-4355 or 305-743-5929  

hallsdiving.com

Dive Key West, Inc. 
Full-service dive center. Dive packages 

available. Dive the Vandenberg. 
800-426-3823 or 305-296-3823

divekeywest.com

History of Diving Museum, Islamorada
Be amazed by the international story of man’s 

quest to explore under the sea!
305- 664-9737

DivingMuseum.org

Key Largo Bay Marriott Beach Resort
Your key to a diver’s paradise with clear

waters, beautiful reefs & endless fun.
855-410-3911 

keylargobaymarriott.com
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     In 2003, Zapata, Bay of Pigs, was declared a 
UNESCO World Heritage Site. During the seven-
night, Jardines Aggressor I Oceans for Youth 
Foundation People-to-People group educational 

program, divers can spend a week learning about this magnifi cent 
biosphere reserve. Cuban specialists will host discussions and 
presentations on the marine environment, conservation, and the 
importance of this magnifi cent ecosystem.
     Walls of Zapata, Bay of Pigs offers seven-night programs. Divers 
will see walls covered with sponges, black coral, caverns, schooling 
fi sh, macro life and more. Travelers will receive up to four dives per 
day including night dives, weather permitting.

* Zapata Intro offer valid on travel June 1, 2018 through August 31, 2018. 
Discounts do not apply. Does not apply to group reservations.

Summer Introductory Special 
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A
lmost all walruses live within or near the 
Arctic Circle. The lands, seas and ice on 
which they dwell are unique, important 
and characterized by contrasts. 

Among the places these animals 
are found is the Svalbard archipelago, 

Norwegian islands in the Arctic Ocean. Svalbard, which 
lies between 74 degrees and 81 degrees north latitude, 
is the second northernmost inhabited land in the world 
(after the Canadian island of Ellesmere). More than 800 
miles north of the Arctic Circle and not far from the 
North Pole, Svalbard is home to spectacular wilderness 
and wildlife, both topside and underwater.

Nature determines everything in the North, and 
walruses are well suited to their ecological niche. One of 
the largest pinnipeds, walruses can weigh more than 3,000 
pounds. But their tusks, blubber and muscle may not be 
enough to see them through the human-caused changes 
to their environment. Climate warming means much less 

Arctic ice now and absent ice packs during more of the 
year than before. Walruses and other Arctic mammals in 
general are highly vulnerable to these effects of climate 
warming due to their total connectedness with sea ice 
for all essential aspects of their lives: traveling, hunting, 
feeding and, most important of all, breeding. 

When sea ice disappears, these whiskered, bellowing 
mammals spend more time on land and forage closer 
to shore instead of in their rich feeding grounds at 
sea. Females also give birth on land, which puts babies 
at risk of trampling by adults. Finally, walruses spend 
more time traveling at sea, which puts them at risk of 
encountering other human activities.

The three subspecies of walrus are the Atlantic 
walrus, the Pacific walrus and the Laptev walrus. 
Humans have exploited walruses, like many other 
species, for centuries. Hunters devastated the Atlantic 
subspecies between 1750 and 1950, when walrus 
blubber was precious for use as lubricating oil, their 
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Walrus haul-outs, such as this one in 
Svalbard, are quiet and calm until one 

or more animals is disturbed, and chaos 
breaks out. Weighing up to 3,000 pounds, 
walruses are among the largest pinnipeds.WALRUSES

LIFE AT THE TOP OF THE WORLD
Text by Sabrina Belloni; photos by Franco Banfi



thick hide was used for leather, and their tusks were 
a source of ivory. Though hunting has mostly been 
banned now, walrus numbers have recovered very 
slowly because females are not sexually mature until 
they are 6 to 9 years old, and 
mature females bear just one calf 
every three years.  

Besides humans, the only 
predators of walruses are orcas 
and polar bears, which are 
functionally obligate carnivores 
and are physiologically dependent 
on consuming the blubbery 
bodies of marine mammals. 
Other foods simply cannot meet 
their energy needs over the long 
run. Polar bears prefer to prey 
on seals, but when seals are 
unavailable they will seek other 
nourishment. Walruses’ bodies 
are full of nutritive blubber, but 
they are difficult to hunt because 
they are powerful, suspicious, 
have thick skin and live in large colonies. When 
assaulted by a polar bear, all members of the colony 
mobilize and begin moving as one, which can disorient 
the polar bear. The bear needs to minimize the risks 

and maximize the result of each attack if it is to meet 
its caloric needs in the context of its evolving habitat. 
But sometimes the resulting chaos causes some old or 
very young walruses to be injured, and in these rare 

occasions they become easy prey 
to fill the starved bear’s belly.

Walruses eat sea worms, 
mussels and clams, which they 
suck from the seafloor. They find 
food with the help of up to 700 
mystacial vibrissae that cover their 
faces; extremely sensitive tactile 
organs, the vibrissae are a broad 
mat of stiff bristles around the 
walruses’ tusks that help them 
differentiate shapes. Walruses’ 
eyesight is not as sharp as that 
of other pinnipeds because 
acute vision is not necessary for 
their survival since they feed 
on sedentary bottom-dwelling 
animals. After foraging, they 
usually congregate on land to rest 

and digest, yawning and stretching their whiskers with 
hollow grunts. Like whales, they blow water when they 
surface after dives, but they use both nostrils and their 
mouths to exhale. 
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Walrus haulouts are like swarms in slow motion. 
The animals are gregarious by nature and spend 
prolonged periods in their large colonies in quiet 
stillness until suddenly chaos breaks out, usually caused 
by one walrus trying to shift position and in doing so 
jostling others nearby. There is a lot of grunting and 
bellowing, a little tusk jabbing and lots of blubber 
slapping. Then after a short while everything settles 
down again until the next chaos. 

Some individuals are very curious. We did not 
expect the walruses to be so inquisitive, and we were 

surprised when they swam toward us in shallow water 
without warning. Being charged by a wild animal 
weighing nearly a ton is a memorable experience. 
Each individual seemed to have its own personality; 
some were so shy we were unable to approach and 
take pictures. 

Although walruses are clumsy and slow moving on 
land, they undergo an astonishing transformation in 
the water, becoming dynamic and graceful. Like all 
Arctic animals, their ability to adapt to a changing 
environment will be important in the years ahead. AD
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Clockwise from upper left: Although they are slow and awkward on land, walruses are nimble and 
surprisingly fast in the water. Diminishing sea ice in the Arctic presents survival challenges to both 
walruses and polar bears. Polar bears require the rich meat and blubber of marine mammals; they 
prefer to prey on seals but will hunt walruses if no seals are available. Polar bears are adaptable 
and opportunistic, traits that will be useful to them as the Arctic warms.
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Large, intact staghorn corals 
are plentiful on the far 
northern Great Barrier Reef.
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W
e had been counting down the 
days until our trip to Roatan, 
Honduras, and our first liveaboard 
experience. Our week started 
wonderfully. The diving was good, 
the crew was accommodating, and 

the other passengers were fun to be with.
On our fourth day of diving, my husband and I did 

three relatively aggressive dives. When we returned to 
the boat after the third dive, I felt a pain in my upper 
left chest as I was getting out of my wetsuit. Along with 
the pain was a small rash. 

At first I thought it might be an allergic reaction to a 
marine sting, but I did not know how something could 
have gotten under my wetsuit. Over the next 10 to 15 
minutes the rash spread down the front of my chest and 
to the upper part of my left arm. At this point the pain 
was becoming severe, and for a moment I thought it 
could be cardiac related. I took two acetaminophen and 
waited, but when I developed a persistent cough a short 
time later, we decided to inform the crew. 

Our cruise director, Jonathan Staber, and trip organizer, 
Stephen Frink, examined the rash and concluded rather 

quickly that it looked like cutaneous decompression 
sickness (skin bends). I jokingly asked for a second 
opinion, so we took pictures of the affected area and sent 
them to DAN®. Frink followed up with a call to DAN.  

The physician who saw the pictures agreed with the 
assessment and recommended oxygen first aid. The 
crew helped me get comfortable, administered high-
flow oxygen through a mask and told me I would not be 
diving anymore this week. I could not believe it. 

We were near Anthony’s Key Resort, where there 
is a clinic with a hyperbaric chamber, so DAN 
recommended I be transported there for additional 
care. DAN even contacted the clinic so the staff 
would be ready for us when we arrived. I boarded  
the zodiac along with Staber, another crew member 
and my husband, David. At that time I had been 
breathing oxygen for approximately 30 minutes. The 
pain and cough had greatly subsided, and the rash 
had stopped spreading.

Two staff members from the chamber met us at the 
dock and escorted us to the clinic, where Dr. Rafael 
Diaz was waiting for me. I explained the sequence 
of events and showed him my dive profiles on my 
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A Rash in Roatan
By Rosanne “Cookie” DelBiondo

On a recent dive trip to Roatan, 
Cookie DelBiondo experienced 
pain and a rash at the end of a 
day of diving. She was eventually 
diagnosed with cutaneous 
decompression sickness, also 
known as skin bends, and had to 
stop diving for several weeks.
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computer. He performed a series of neurological exams 
and found no deficiencies. 

Dr. Diaz recommended an additional hour of 
oxygen first aid and let me know I did not need be 
treated in the hyperbaric chamber, which came as a 
relief. Following the hour of breathing oxygen, the 
rash had subsided and the pain and cough were gone. 
Unfortunately, Dr. Diaz advised against diving for 30 
days. Ouch! 

He said that on rare occasions a less-severe rash 
would reappear after a few hours and requested a 
follow-up visit the next morning. I really appreciated 
the crew members from the liveaboard who stayed 
with me while I was being treated at the clinic. We all 
boarded the zodiac to return to the liveaboard, which 
the captain had kept near the clinic for us. As we 
traveled back, I was relieved that the skin bends were 
all but gone but saddened that I was finished diving for 
the duration of the trip.

The next morning Dr. Diaz performed another 
neurological assessment and did not identify any 
problems. He was pleased to see the rash was gone and 
reiterated that I should not dive for 
30 days. 

I have been diving since 2004, with 
more than 1,000 dives logged, and I 
am in very good physical condition. I 
keep myself well hydrated and avoid 

alcohol. On that particular day our dives had taken us 
a bit deep: The first was to 112 feet, and the second 
and third were to 80 feet. I did all three with 32 percent 
nitrox, and I stayed well within my no-decompression 
limits. So why did I get skin bends? 

When I asked Dr. Diaz, he said any number of factors 
could have been involved, including patent foramen 
ovale (PFO), a hole between the two sides of the 
heart. Once home, I followed up with a cardiologist, 
who ordered an echocardiogram with contrast (a 
“bubble test”). The cardiologist found nothing of note, 
which was rather unsatisfying. I have since learned 
that decompression sickness is probabilistic — i.e., a 
numbers game. In most cases no underlying cause — 
beyond time and depth — can be identified. My future 
dives will involve strategies to increase conservatism, 
such as diving with nitrox while using air tables. 

It took only one phone call for DAN to spring into 
action. Just one! They responded promptly with an 
assessment and advised a course of action. I knew I 
was in good hands, never doubting the treatment I 
was receiving. I cannot say enough good things about 

having DAN insurance.
I heartily recommend DAN 

membership and dive-accident 
insurance to everyone who dives, 
especially after this experience. DAN 
was definitely there for me! AD

SHARE YOUR STORY
Has DAN been there for you? 
Tell us about it at 
ThereForMe@dan.org. 
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T
he eye of Hurricane Irma passed over 
the heart of the United States’ only living 
coral barrier reef on Sept. 10, 2017. While 
communities in South Florida and the 
Florida Keys faced significant impacts to 
their homes and businesses, a team of 

passionate scientists, managers and divers grappled with 
how to quickly assess the Category 4 storm’s effect on 
the natural coral reef system and what, if any, emergency 
interventions could facilitate coral reef recovery. 

Within days of the storm’s passage, administrators 
and researchers from across the National Oceanic and 

Atmospheric Administration (NOAA) and several 
partner agencies and local organizations had put in 
place a plan to conduct a rapid assessment of the 
Florida Reef Tract. Another team prepared to mobilize 
for potential coral rescue efforts. 

This unprecedented endeavor in the Florida Keys 
National Marine Sanctuary (FKNMS) and Biscayne 
National Park resulted in the assessment of 57 sites. 
Teams identified 14 sites that needed some level of 
response to stabilize corals. Sanctuary staff and local 
research partners identified an additional five locations 
for possible coral rescue. 
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Assessing and Assisting Florida’s 
Coral Reef After Hurricane Irma
By Beth Dieveney, Gena Parsons, Tom Moore and Shay Viehman
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LOGISTICS
Determining how to efficiently assess such a large reef 
area presented a considerable logistical challenge when 
local residents were still reeling from severe storm 
damage and boats and boat ramps were damaged or 
destroyed. The answer came in the form of a liveaboard 
vessel that carried science divers 
from a host of organizations and 
institutions. The 65-foot M/V Shear 
Water, captained by Jim Abernethy 
of Scuba Adventures in Lake Park, 
Fla., allowed for an independent, 
11-day operation with limited 
support and shore access.

Dive sites ranged in depth from 
5 feet to 50 feet, and teams of 
five people conducted repeated 
dives daily using dive computers 
and managing their own surface 
interval times. A separate shore-
based operation, utilizing the same 
methodology and techniques, 
surveyed the reef tract north from 
Miami-Dade through Martin County.  

SITE SELECTION
With a reef tract stretching nearly 360 linear miles, 
local managers and scientists opted to target offshore, 
inshore and patch reefs such as those in the following 
high-priority locations:  

• reef sites considered ecologically healthy and 
diverse

• reef sites with the highest user visitation
• sensitive reef sites with one or more species of   

endangered or threatened coral or areas suffering 
from bleaching and/or disease

• highly studied and/or monitored reef sites where 
previous data exist on coral, fish and other metrics 
including species diversity, species richness and 
incidence of bleaching and/or disease

• reef sites in specific managed zones within the 
Florida Keys National Marine Sanctuary that 
protect habitat, support research and separate 
human uses such as diving and fishing

PROTOCOLS
The team designed surveys to meet two primary goals: 
(1) Assess reef locations for damage and the immediate 
need for triage and coral stabilization, and (2) provide 
an update on the status of coral disease and, in 
particular, information on an ongoing coral disease 
outbreak in the Upper Florida Keys to Marathon, Fla. 

Dive teams categorized sites by the following  
three tiers:

• Tier 1: severe impact — top priority for coral 
stabilization/triage

• Tier 2: moderate impact — secondary priority  
if resources allow 

• Tier 3: minimal impact — not ideal for triage

ALERTDIVER.COM  |  47

Florida Keys National Marine Sanctuary science diver Lauri 
MacLaughlin measures coral during a reef assessment dive. 

Opposite: In the aftermath of Hurricane Irma, science divers from 
multiple state, federal and independent organizations evaluated the 
health of the 360-mile-long Florida Reef Tract.
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Divers also collected data on 
the presence of coral disease and 
breakage as well as information on 
the composition, density, size and 
abundance of reef fish species. A 
geographic information systems 
(GIS) application specifically 
developed for this purpose 
conveyed the information to land-
based decision makers.

RESPONSE
The assessment showed reef 
damage that ranged from 
large coral heads having been 
overturned or tossed into sand to 
extensive burial and breakage. In 
particular, previously known dense 
thickets of threatened staghorn and 
elkhorn coral suffered significant 
breakage. Although this weather 
event was a natural process, its 
widespread nature and strength, 
combined with the overall 
conditions of reefs in the region, 
prompted managers to call for an 
aggressive response. 

Previous work has shown that 
rapid and selective stabilization 
of storm-generated fragments 
significantly increases the 
total number that will recover. 
Stabilizing represents a cost-
effective and timely restoration 
technique compared with rescuing 
corals following vessel groundings 
or growing corals in nurseries for 
outplanting. For massive, slow-
growing coral species such as brain 
coral or star coral, this process 
preserves colonies that are often 
hundreds of years old and a key 
part of the population. For faster-
growing species such as elkhorn 
corals, the rescued fragments can 
help restore reefs and build the 
next generation of habitat.

Response actions in their 
simplest form may involve 
overturning dislodged corals, 
moving them to stable substrate 
and wedging them into a crevice 
or attaching them with epoxy.  
However, the large corals that were 
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A team of special operations forces veterans with the organization Force Blue works to 
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CONTRIBUTORS
The rapid assessment and recovery missions could not have happened without the 
expertise and contributions across myriad federal and state agencies, academic 
institutions and nongovernmental organizations. This collaborative effort included 
multiple NOAA programs: Office of National Marine Sanctuaries, Fisheries Office of 
Habitat Conservation, Restoration Center, Southeast Regional Office, National Centers 
for Coastal Ocean Science and the Office for Coastal Management’s Coral Reef 
Conservation Program. Additional partners included the following: Florida Department 
of Environmental Protection, Florida Fish and Wildlife Conservation Commission, U.S. 
National Park Service, Nova Southeastern University, Coral Restoration Foundation, 
The Nature Conservancy, Florida Aquarium’s Center for Conservation, Mote Marine 
Laboratory, Force Blue, and the National Fish and Wildlife Foundation.

the target of much of this work 
often required the use of a broader 
set of tools. 

Upon identification of a coral 
that could not be righted by 
diver strength alone, researchers 
deployed a surface marker buoy 
to alert a heavy-lift team made up 
of former U.S. Special Operations 
forces combat and salvage divers. 
The team included three lifting 
specialists and safety divers both 
in the water and on the surface. 
Once the team rigged a coral and 
achieved neutral buoyancy with 
a series of lift bags, they would 
carefully maneuver the coral to a 
stable area on the reef and then 
deploy another surface marker 
buoy to indicate that the dive team 
was ready for the vessel crew to 
create a mix of cement, sand and 
seawater. The crew then dropped 
this thick, claylike concrete in 
five-gallon buckets via a downline. 
Depending on the size of the corals 
and complexity of the lift, dive 
teams addressed anywhere from 
two to 20 corals per dive. These 
detailed and well-choreographed 
exercises often resulted in saving 
thousands of years’ worth of coral 
in a single dive.

The guiding principle for the 
coral rescue effort was “do no 
harm.” In some cases displaced 
corals may be just fine the way they 

are. It takes a specially trained eye 
to understand the benefit of action 
versus inaction. At most surveyed 
sites, as many corals were left in 
their posthurricane position as were 
moved, overturned or stabilized.

All of this work was done under 
permit within either state waters 
or the protected waters of Biscayne 
National Park and FKNMS. 
Permits provide a mechanism for 
ensuring minimal impact to the 
seabed and associated natural 
habitats, species of concern 
and historical resources and 
from activities conducted in the 
sanctuary’s marine zones. 

NEXT STEPS
This initial assessment and coral 
rescue effort took place within a 
small portion of the Florida Reef 
Tract, and the one observation 
that was consistent throughout 
the sanctuary was damage caused 
by marine debris. Comprehensive 
removal of marine debris will be 
necessary to speed, and in some 
cases allow for, natural recovery. 
FKNMS, with its many partners, 
will continue to evaluate storm 
impacts to inform management 
decisions and potential updates to 
existing regulations and marine 
zone boundaries that are designed 
to protect resources while allowing 
for sustainable use. AD
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V
irginie Papadopoulou, Ph.D., is a diver, 
researcher, former Marie Curie Fellow 
and current R.W. Hamilton Grant 
recipient who is quickly leaving her 
mark on a century-old field. With 
a background in theoretical physics 

and gas physiology and a doctorate in bioengineering, 
Papadopoulou is perfectly at home in the world of 
academia. It was a love of diving, however, that drove 
the native of Brussels, Belgium, to become one of the 
world’s leading researchers in the field of bubble science. 

At age 10 Papadopoulou was obsessed with mystery 
novels and delighted in discovering the unknown 
through critical thinking and hard work. One of her 
favorite novels involved a thrilling adventure in an 
underwater cave, and upon reading it she knew that 
she wanted to become a diver. At 13 she convinced her 
father to enroll her and her family in a Discover Scuba 
course while on vacation at the Red Sea, and she began 
to drag the family along on yearly diving adventures. 

As her experience in the water increased, so did her 
fascination with the science of dive medicine. When 
Papadopoulou took a divemaster course through 
her undergraduate program, she discovered that the 
decompression science covered in the course held her 
attention better than the theoretical physics she was 
studying for her degree. The distractions from her 
primary field of study compounded when a medical 
imaging course introduced her to ultrasound imaging 
technology, and she quickly shifted the focus of her 
education and work toward decompression research 
and echocardiography in diving medicine.  

This research brought her to the lab of Mengxing 
Tang, Ph.D., at Imperial College London, where 
in short order she became an accomplished and 
extensively published researcher. Concurrently, she 
was part of PHYPODE — a European Commission-
funded project of the Marie Curie Initial Training 
Networks (ITN) initiative — where she worked under 
the supervision of Costantino Balestra in Belgium 

and effectively got a crash course in human diving 
physiology. She also spent time in Greece collaborating 
with Thodoris Karapantsios’ laboratory in Thessaloniki, 
Greece, building a controlled system to record and 
model real-time bubble formation from decompression 
on different tissue surfaces. 

Papadopoulou’s work has covered the breadth of the 
diving industry and spread into the fields of health care 
and disease treatment. Its focus, however, has always 
been on bubble mechanics. Her published literature 
covers topics and collaborations ranging from evaluating 
decompression stress with bubble counts to heart rate 
variability in skydivers to ultrasound-assisted delivery 
of drugs to the brain. She is fluent in five languages; 
an active dive instructor; a member of nearly a dozen 
professional hyperbaric, space medicine and engineering 
professional agencies; and has been recognized for her 
work by the American Association for the Advancement 
of Science (AAAS), the European Underwater and 
Baromedical Society (EUBS), the University of North 
Carolina, Imperial College London and others. 

Currently a research assistant professor in the lab 
of Paul A. Dayton, Ph.D., at the University of North 
Carolina at Chapel Hill, Papadopoulou focuses her 
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the Unknown
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research on ultrasound microbubble cancer angiogenesis 
imaging and radiotherapy sensitization, both of which 
leverage her expertise in bubble modeling and imaging 
to create innovative medical therapies for some of the 
most difficult diseases to diagnose and treat. She also 
collaborates with the medical device startup SonoVol, 
cofounded by Dayton, whose mission is to create 
cutting-edge imaging solutions for the medical field. 
Their commercial system is the first ultrasound imaging 
device that can assess microvascular structure through 
acoustic angiography, an imaging technique enabled by 
microbbubble contrast agents. 

Lately Papadopoulou has been working to foster 
multidisciplinary collaborations between biomedical 
and physiology researchers. The goal is improved 
understanding of how the body reacts to and recovers 
from external stressors and how to most accurately 
measure those changes. We appreciate her taking the 
time to speak with us. 

You said diving brought you to the work you are 
doing now, but your research has covered an 
enormous range of topics. What ties together all 
your interests?
My primary interest in all my research has been bubble 
modeling. Reading decompression research, I am struck 
not just by what we know but also by what we do not 

know. There are almost more unknowns in the field 
than knowns, and this topic of study is almost a century 
old. Understanding how bubbles form in tissues before 
they become visible in the blood, how they behave and 
how our bodies react to them are the next steps in 
understanding how the human body handles gases both 
in diving and in medical scenarios. 

In the context of scuba diving, we aim to limit 
bubble growth during decompression, as higher 
bubble loads are known to increase the chance of 
decompression sickness (DCS). In medicine, however, 
very small engineered microbubbles (micron-sized 
bubbles that contain perfluorocarbon gas and are 
typically encapsulated by a lipid shell) are injected in 
the bloodstream to enhance the signal from blood 
on ultrasound imaging. This allows us to image the 
vasculature and produce some incredibly detailed 
images without the potential costs or hazards of other 
currently available medical technologies. 

We know those medical technologies are a focus 
of your current research. Where do we stand with 
cutting-edge bubble research being used in  
medical therapies?
Much of my current research involves using 
ultrasound technology and these microbubble 
contrast agents for new medical imaging and 

Clockwise from left: An apnea volunteer undergoes psychometric testing on a customized Mares dive computer as part of the 
PHYPODE project. Virginie Papadopoulou (right) dives with her brother and favorite dive buddy, Theodore (left), as a child. 
Papadopoulou demonstrates new research into blood-flow visualization from the ultrasound imaging group at the Imperial 
Festival 2015 outreach event.
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therapy applications. Our understanding of bubbles 
has allowed us to manipulate both the size and 
the structure of bubbles and to use them to create 
contrast in the body that can be viewed with 
ultrasound. By creating a stable nanobubble or 
microbubble with a specific protein on it that, for 
example, bonds with tumor cells, we can surround 
a tumor with those bubbles, view those with a 
diagnostic ultrasound and effectively image the tumor. 
This is particularly useful in patients with conditions 
such as renal failure that are contraindications for 
MRI and CT contrast imaging. Ultrasound imaging 
is nonionizing and has an extremely low risk of 
complications in the diagnostic imaging range. A 
few people may have allergic reactions to the bubble 
contrast, but that number is a very small percentage, 
and unlike in other types of imaging technologies, the 
body has little or no residual contrast to contend with 
after the procedure. 

Individualized medicine shows a lot of promise for 
the near future, and the incredible understanding 
and control over bubbles that researchers and 
doctors now have may surprise many people. What 

do we know about the increased incidence of 
naturally occurring bubbles in certain divers? Are 
some divers predisposed to bubbling, and if so, are 
they at a greater risk of DCS?
It is hard to say whether some individuals are more 
likely to bubble than others. We observe using 
traditional B-mode (brightness) imaging that some 
people have more bubbles postdive than others, even 
for the same dive exposure. It is not clear, however, 
how much individual factors or dive conditions 
contribute to this, so isolating the contributions from 
hydration, ascent rate, water temperature, exercise, 
body composition, etc. is difficult. I also think we need 
to find a better way to measure bubble load before 
we can determine individual propensity to bubble, 
including a more continuous measurement postdive, 
additional information about bubble size (which is 
currently not assessed) and the ability to quantify tissue 
bubble formation directly, not just in vessels. This 
perception of some people bubbling more than others 
may in fact be a function of us not seeing the whole 
picture of decompression stress; factors we cannot 
currently measure, such as smaller microbubbles or 
tissue bubbles, may play a role. 
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What more can you tell us about the variability of 
DCS and the reasons that bubble grades might not 
be the best way to quantify DCS risk?
Researchers do B-mode, or Doppler, sonography to 
identify bubbles in divers. This type of imaging uses 
high-frequency sound waves to measure blood flow, and 
we can use it to observe bubbles moving in the blood 
of divers. Trained experts then give these a severity 
grade. We know that higher bubble grades correlate 
with a higher risk of DCS, but there is not a one-to-one 
relationship, and some people with very high grades 
are completely asymptomatic, whereas others with low 
grades get DCS. The way the body reacts to the bubbles 
is also important, so bubbles are not the whole picture; 
we want a more holistic picture of decompression stress. 
In addition, this mismatch between grades and DCS 
may be because of limitations in the way we are imaging, 
which is where my research into microbubbles comes 
into play. I have helped Peter Germonpré from Belgium 
assess a new counting method for analyzing B-mode 
recordings that may be more precise, and part of my 
Ph.D. work dealt with using computers to automate this 
counting to save on analysis time. 

One limitation of B-mode is that it can only see large 
bubbles, those larger than 30-40 micrometers. One study 
I did had seven divers who all dived the same profile 
and then underwent bubble counts and a new contrast 
imaging technique inspired by the medical field. After 
their dives, some had big bubbles, and others did not, 
but using the new method of assessing microbubbles in 
the range of 1-10 micrometers, we observed an increase 
in signal in all seven subjects, which means that even 
divers with no large bubbles have small microbubbles 

postdive. The current theory is that there are many small 
bubbles like these that accompany larger bubbles, and 
there are many more small bubbles still in tissues that we 
could theoretically find. Measuring these small bubbles 
may be a way to better assess both decompression stress 
and DCS risk. 

What would that mean for divers and the way we 
calculate DCS risk now?
Our current models use a binary assessment with 
only DCS and no DCS as outcomes, and there is no 
measure of changes in stress markers such as bubble 
load, oxidative stress and other physiological changes 
associated with diving that amount to decompression 
stress. I am working on approaching DCS from the 
other angle — I hope to better understand diving 
physiology by focusing on decompression stress and 
the ways it affects the human body. This mechanistic 
view of DCS creates a continuum of decompression 
stress, something that is much closer to the way we 
predict decompression effects in the body and devise 
personalized prevention strategies. 

How close are we to observing microbubbles and 
accurately measuring our decompression risk?
This is the focus of some of the work I am preparing 
to do. I would like to bring the imaging techniques and 
technology I have taken from my work in Dr. Tang’s and 
Dr. Dayton’s labs and use them to create a new imaging 
device to view these bubbles and better understand the 
continuum of decompression stress. I have done similar 
things in the past: In Dr. Tang’s lab I used available 
technology and new acquisition strategies to combine 

Clockwise from left: Papadopoulou dives with her brother and 
father in Lesbos, Greece, demonstrates ultrasound imaging at 
the Imperial Festival outreach event and poses with PHYPODE 
project participants during joint field experiments in Lago 
D’Orta, Italy.
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two-dimensional flow information with ultrasound 
views to create a new and affordable way to measure 
blood flow with high 3-D accuracy in vessels. That 
measurement of blood velocity is incredibly important 
to identifying the progression of atherosclerosis, which 
is the leading cause of heart disease and related deaths. 
This method is more reliable and cheaper than other 
alternatives, and it has the potential to do a lot of good 
in medical applications. 

And you would like to do something similar in the 
field of bubble imaging?
Yes. It is my hope that we can make an extremely 
precise tool to effectively measure bubbles that are 
not currently being imaged. I would like to look at 
how preconditioning minimizes bubbles. Astronauts 
prebreathe oxygen for several hours before they 
decompress in space outside their habitat. This 
minimizes pre-spacewalk nitrogen load. We do not 
know for sure, though, whether this is the most 
effective way to prepare them. If we understand exactly 
where and how bubbles form, we could come up with 
better ways to prevent DCS. With a tool that more 
accurately measures bubbles we will be able to really 

understand whether preconditioning with vibration, 
prebreathing or other techniques is truly effective 
in reducing DCS risk. There is absolutely value in 
approaching the issue of bubbling and DCS from both 
angles (the understanding and the treatment), but my 
work is focused on the understanding. I believe that 
the better we can understand the creation and behavior 
of bubbles, the better we can understand, prevent and 
treat DCS as well as other conditions that can benefit 
from the use of artificial bubbles. 

Once we have a better understanding of how, when 
and why bubbles form, what do you think is next for 
dive medicine and medical applications of bubbles?
It is hard to know if you have a complete picture 
when you measure physiological changes after a 
dive. Researchers now are trying to come up with a 
controlled lab setup to quantify this microbubbling. 
The more we understand these microbubbles, the 
more we can be certain we have the whole picture 
with regard to DCS and decompression stress. If we do 
not know what really occurs between diving and DCS, 
we cannot identify risks, and we cannot effectively 
minimize our risk. AD
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Q: In case of an emergency during a dive 
trip, who should I call first: DAN® or local 
emergency services? I was surprised when 

the DAN representative I spoke to immediately 
after a recent incident told me to call 911 first and 
then call back. I thought DAN would coordinate 
any needed rescue. 

A: DAN’s evacuation coverage is often 
misunderstood. Worldwide, DAN always 
works with and through local agencies. In 

general, a member who is injured, whether from a 
diving, swimming, snorkeling or land-based incident, 
should always attempt to involve local resources first. 
For incidents on land or near shore, this typically 
means calling emergency medical services (EMS), 
the police or fire department, park services or other 
relevant resources. For a diving incident, a dive boat 
must generally access land to get an injured diver the 
help he or she needs. People can call DAN at any time 
in an emergency, but the first call should be to 911 
(or the designated EMS number for the country in 
which the incident occurs), the coast guard, the marine 
emergency channel or similar.

According to the DAN member handbook:
Emergency Evacuation does not include efforts to 
locate an injured person whose location is unknown 
or efforts to rescue such persons from a dangerous 
situation or a location inaccessible by emergency 
services personnel. Emergency Evacuation may 
begin only after the injured person is made 
available at a location that can be reached by 
emergency medical services personnel.

— Frances Smith, EMT-P, DMT

Q: I could not find any information on your 
website about the use of a menstrual 
cup while diving. Is it safe? Is there any 

research or recommendation about it?
 

A: Diving with a menstrual cup is considered 
safe. The air spaces of concern while diving are 
those that have the potential to trap gas — the 

lungs, ears, sinuses, gastrointestinal tract and those that 
sometimes occur around dental work. Overexpansion 
occurs when an air space takes on gas at depth and 
that air expands during ascent to greater than the 
original volume. Thus, air spaces that have no exposure 
to compressed gas are not a concern. Any air in a 
menstrual cup will be compressed as you descend and 
then expand to its original size upon ascent. 

Women who use menstrual cups generally have 
no problems with physical activities such as diving. 
Manufacturers of these devices report that occasional 
problems arise with new users who do not get the cup 
seated correctly, which results in leakage. They suggest 
it may take several cycles for women to master the 
insertion process and determine the proper cup size. 
If you are well versed and comfortable in the use of a 
menstrual cup, no issues should arise during a dive. 

A common suggestion is to empty the cup prior to 
activity. If you plan to dive from a boat, check out the 
boat’s available facilities in advance. Toilets, privacy  
and hand-washing options may be limited. Boat  
dives often involve a half day or more at sea, so 
advanced planning should help alleviate unnecessary 
hassle or embarrassment. 

The larger concern would be any ancillary problems 
associated with menstruation — headache, abdominal 
cramping, irritability, etc. While these symptoms may 
not be debilitating, they can still compromise dive 
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safety. In a 2006 study of 420 
women by Marguerite St Leger 
Dowse and colleagues, 81 percent 
reported premenstrual tension, 
and 40 percent felt that their 
ability to perform was impaired. 
These researchers also found that 
feelings of panic, anxiety, loss of 
control, dizziness and cold were 
more pronounced in divers who 
were menstruating. 

For women who are feeling 
well and are not suffering from 
ancillary symptoms, diving  
with a menstrual cup should  
not present any additional dive 
safety concerns. 
— Lana Sorrell, EMT, DMT, and 

Frances Smith, EMT-P, DMT

Q: I have varicose veins, 
which I want to have 
removed. Will this 

procedure present any problems 
relative to diving? 

A: Removing varicose veins 
does not present any 
particular problems for 

divers. No specific procedure is 
recommended for divers, because 
there is no need for any special 
consideration. Your doctor should 
use the procedure that best suits 
your clinical needs. A return to 

diving is appropriate after you 
have fully recovered from the 
procedure and you are released for 
full and unrestricted activity.

— Marty McCafferty,  
EMT-P, DMT

Q: I have hearing loss and 
tinnitus in both ears; 
the condition is most 

likely hereditary. I want to try 
scuba diving, but with these ear 
issues I am not sure I should. 
Can I dive? Should I see a 
specialist first?

A: Whether someone with 
hearing loss and/or 
other hearing problems 

should dive is debated among 
professionals with relevant 
expertise. Some experts suggest 
that a person with preexisting 
hearing problems should not dive. 
This opinion is based on the idea 
that all divers place their hearing 
at risk of various injuries. Most 
of these injuries are preventable, 
but risk still exists. People with 
hearing loss are not necessarily 
at greater risk of injury than 
others, but the outcome of an 
injury might have much greater 
repercussions (e.g., total deafness).  

Other experts believe that if a 
potential diver fully understands 
and accepts the risks, he or she 
can consider diving. The risk 
involved is not quantifiable. Call 
the DAN medical information line 
at +1 (919) 684-2948 to learn more 
about the various ways ears can be 
injured in the dive environment. 
Speak with a knowledgeable local 
dive instructor who can help you 

ALERTDIVER.COM  |  57

ISTO
C

KPH
O

TO
.C

O
M

ISTO
C

KPH
O

TO
.C

O
M



make an objective risk-versus-benefit analysis and tell 
you the injury-mitigation strategies you would learn 
in dive training. Finally, raise your concerns with your 
doctor or an ear, nose and throat (ENT) specialist. 
Please feel free to encourage the doctor to call DAN to 
discuss your situation.

— Marty McCafferty, EMT-P, DMT

Q: I had a spontaneous pneumothorax 
when I was 18. I am now 48. Is the 
contraindication for scuba diving 

permanent? I was the classic case — a tall, skinny 
teenager at the tail end of a rapid growth spurt.  
I had a chest tube for two or three days, but I have 
had no related issues in 30 years. 

A: Please note that DAN is not a regulatory 
agency and does not set physical standards or 
guidelines for scuba diving. The responsibility 

for the decision about whether to dive is generally 
left up to the individual and his or her physician. 
This decision, however, should be an informed 

decision based on a medical evaluation and a solid 
understanding of all the risks involved.

A history of a spontaneous pneumothorax is generally 
considered an absolute contraindication to diving. Some 
individuals have inherent weak areas in the pleural lining 
of their lungs that may take the form of small blisters or 
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outpouchings of the lungs; these are called blebs. The 
spots are weaker than the normal lining of the lung and 
can occasionally break and cause air to leak from the 
lung into the chest cavity. When this happens, the result 
is a spontaneous pneumothorax: unexpected rupture of 
alveoli (lung air sacs). 

Such a lung collapse can occur without provocation 
and with no warning. Often the individual is 
exercising, straining while lifting or performing some 
other physical task, but sometimes the person is doing 
nothing out of the ordinary.

Since barotrauma can occur with hyperinflation 
of lung tissue, a diver’s lungs must be able to tolerate 
rapid changes in volume and pressure. Fibrotic or 
scarred tissue is of particular concern to the scuba 
diver because it offers reduced compliance in its 
interface with normal lung tissue. Any weakness in 
lung structure or architecture may be predisposed to 
rupture from even minimal overinflation. Pulmonary 
barotrauma usually happens near the end of a dive.

Escaped gas from the lungs can enter one of  
three places:

1. the mediastinal area around the heart (causing 
pneumomediastinum or mediastinal emphysema)

2. the pleural space between the lung and the chest 
wall (causing pneumothorax)

3. the bloodstream (causing arterial gas embolism) 

Presence of blebs and smoking seem to be risk factors 
for spontaneous pneumothorax. A person who has 
had a spontaneous pneumothorax has a 30 percent 
chance of having another within two to three years. 
There is a further 30 percent chance of recurrence 
after three years, with a 60 percent long-term risk for 
another pneumothorax. These statistics are based on 
the finding that a person who has pleural blebs usually 
has more than one, and all blebs are prone to leaking at 
some point. 

Diving, unlike above-water activities, involves 
pressures likely to stimulate a bleb to rupture and leak 
air into the chest cavity. A spontaneous pneumothorax 
that occurs underwater is much more likely to be 
fatal than one that occurs above water. Because of the 
increased risk of such an event during a dive and the 
possibility of a severe pneumothorax if gas expands 
in the chest during ascent, the expert consensus 
is that people who have ever had a spontaneous 
pneumothorax should not dive. AD

— Frances Smith, EMT-P, DMT 
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I
n 2017 we had stark reminders that disasters, 
both natural and manmade, can occur anywhere. 
Divers and travelers, however, are not easily 
dissuaded from venturing out into the world — 
nor should we be. But as we prepare to travel, we 

should consider the possibility of a disaster situation. 
The dive community does a good job of promoting 

a culture of safety and encouraging preparedness 

for emergencies, but risk is a reality of what we do. 
Whether your favorite dive destination is subject 
to social turmoil, seismic activity or serious storms, 
disaster preparedness should be a part of your 
pretrip planning. Avoiding a disaster in the first 
place is always the ideal solution, but storms’  
paths can defy expectations, and social strife can 
arise unexpectedly. 

In 2017, Hurricane Irma affected residents and travelers 
alike throughout the Caribbean and Southeastern U.S. 

Before a trip, travelers should familiarize themselves 
with local resources and determine the best course of 

action in the event of a disaster.
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Dealing with Disaster
By Reilly Fogarty



Imagine you are at your next dive destination when 
disaster strikes. You know to look for safe shelter and 
basic supplies, but what are your next steps?

SLOW DOWN
When a catastrophe unfolds and you feel like you need 
to act immediately, the best thing you can do is often 
nothing at all. As long as you are out of immediate 
danger, just stop, take a few deep breaths, and consider 
your situation. Intense experiences have a way of making 
rational thought difficult. Taking a moment to pause 
and calm down will reduce the influence of adrenaline 
and allow you to look at your situation with a clear head. 
Your options will be easier to understand and compare. 

Panic invariably leads to mistakes; ensuring that 
your response plan is well thought out, safe and 
realistic should be your No. 1 priority, barring any 
immediate threats to your safety. This does not mean 
you should sit tight and plan the perfect theoretical 
evacuation while a hurricane bears down on your 
beachfront cottage; it means that when it is safe and 
appropriate to do so, you should stop everything and 
weigh your options before you commit. First, focus on 
addressing the fundamentals, then work on securing 
communication channels, making evacuation plans and 
contacting emergency services, if necessary. 

STAY IN CONTACT
It is easy to forget how connected we are accustomed 
to being until that connectivity is taken away. When 
cell-phone, Internet and radio communication 

networks go down, our ability to broadcast 
our situation and our ability to understand the 
environment beyond our immediate vicinity goes 
with it. In situations like these, it is important to 
use whatever means possible to listen for situational 
updates and reach out for help from the safety of 
your shelter. Whether this means using your phone 
to call for help from your hotel or using a flashlight 
to signal passing vessels from a disabled liveaboard, 
it is important to let someone know who you are and 
where you are so emergency services can triage and 
plan for your evacuation. 

Local authorities will broadcast situational updates 
when possible and notify you when it is safe to leave your 
shelter. It is generally best to remain in place until they 
do so. There is a caveat to this: In some places you must 
verify the source of the information, especially if it is not 
coming to you firsthand. Rumors and misinformation are 
common in the wake of disasters, and this is particularly 
true in regions with active social unrest or political 
conflict. If you find yourself in such a place, your local 
consulate may be your best source of reliable information 
and fact checking. When traveling internationally, include 
in your emergency plan the phone number for your 
country’s embassy or nearest consulate. 

TRAVEL SUPPORT
Consider that you have done everything right: You have 
supplies, shelter and open communication channels, 
and any immediate danger you were facing has passed. 
All that is left is evacuation, but you and your 10,000 
closest friends are all trying to fly out at the same time 
or get on the next boat off the island. Or maybe there is 
no transportation coming to your location for days or 
weeks. If you do not have the means to charter or pilot 
your own aircraft or rescue vessel or have access to your 
own evacuation team, it is worth having some sort of 
travel assistance available to you. Travel insurance is a 
common solution for traveling divers, and whether you 
source your coverage from DAN® or elsewhere, finding 
a plan that provides evacuation benefits at a reasonable 
cost could mean the difference between getting off an 
island now and waiting until next week. 

A recent boom in adventure travel has fostered a 
thriving emergency-evacuation-services industry, and 
services previously available only to privately funded 
expeditions are beginning to be accessible to traveling 
divers. Organizations offering such services have made 
several high-profile evacuations in the past few years, 
including rescues from Mt. Everest, the Antarctic and 
numerous remote island destinations. 

Travel insurance is not the only way to provide for 
evacuation in an emergency, but it is one way to ensure 
you have a ride home after a catastrophe. If travel 
insurance is not available or it is too late to sign up and 
you are already in dire straits, you will have to be your 
own advocate with local transportation services. Reach out 
to your local consulate for assistance, be vocal with local 
emergency services, and contact nearby transportation 
hubs such as airports or harbors; organized evacuation 
efforts for the general public may already be under way. 

As always, DAN is available to help. In addition to 
offering travel assistance benefits and trip insurance, we can 
discuss emergency action plans, provide information about 
local resources and more. Call us at +1 (919) 684-2948. AD
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“When a catastrophe unfolds 
and you feel like you need to act 
immediately, the best thing you 
can do is often nothing at all.”



I was in Roatan, Honduras, as a coach for 
my friend, fellow Performance Freediving 
International (PFI) instructor and 27-time 
Chinese national record holder Jessea Lu, as she 
competed in the 2017 Freediving Depth World 
Championship. The event had brought together 

the best and deepest divers in our sport — some of 
whom would be descending to more than 328 feet (and 
returning to the surface) on a single breath.

The day before the competition I was walking alone 
to a meeting, and I heard a commotion as I passed a 
swimming pool at one of the beachside resorts. Several 
children and an adult were yelling and struggling to lift 
an unconscious boy out of the water. As I approached I 
could see that the boy’s lips and skin were blue. His eyes 
were half open and glazed, and pink foam oozed from 
his mouth. Kneeling at the boy’s side, I felt that his skin 
was cold, he had no pulse, and he was not breathing.  
For all intents and purposes, this boy was dead. 

All PFI instructors are required to maintain DAN’s 
Diving Emergency Management Provider (DEMP) 
certification in first aid, and I had recently completed a 
refresher course. Thankfully, this was one of the exact 
situations we had trained for. 

Per our training, I called on one bystander to 
summon an ambulance, another to seek an automated 
external defibrillator (AED) and another to get an 
oxygen unit from the resort’s dive shop. The crowd that 
had gathered primarily spoke Spanish, so I was grateful 
when a visiting retired Dallas, Texas, police detective 
named Armando loudly translated those instructions. 

I then began doing single-rescuer CPR with chest 
compressions and rescue breaths at a 30:2 ratio.  
Pressing on the boy’s chest felt like pressing on a dead 
fish, and I feared the worst. When it came time for 
rescue breaths, I pinched his nose and blew into his 
mouth twice. I could feel the air going in, and I could 
see his chest rise, so I knew his airway was open. 

I continued CPR for several minutes until a round 
of rescue breaths caused vomit to be expelled from 
the boy’s mouth. Unfortunately, this was not a sign of 
consciousness but rather a mechanical result of fully 
inflated lungs and some air that entered the boy’s 
stomach. Armando and I rolled the boy onto his side, I 
used my finger to sweep the vomit out of his mouth, and 
we laid him back on his back to continue CPR. And so it 
went for seven or eight minutes, with no signs of life. By 
then we had learned that the resort did not have an AED, 
so I continued CPR. 

Finally, something dramatic happened. After another 
round of rescue breaths, the boy vomited again. As 
we turned him onto his side to let the vomit and foam 
drain from his mouth, he struggled to cough and took 
the weakest of breaths. For the first time during this 
episode, the child showed a sign of life. 

At this point, the oxygen unit arrived from the dive 
shop. As we held the boy on his side in the recovery 
position, I attached a demand-valve mask and regulator 
to the cylinder and placed it to the boy’s mouth. I could 
not detect any chest rise, but I could see condensation 
appearing and then disappearing on the inside of the mask 
with each weak breath, and I could hear him pulling ever 
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CPR Training Pays Off
By John Hullverson
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so slightly on the valve, so I knew he was getting oxygen. I 
watched hopefully as his color improved. 

Occasionally, the boy would reflexively vomit and stop 
breathing, at which point I would begin administering 
rescue breaths until his spontaneous breathing resumed. 
At this point we were about 20 minutes into the ordeal, 
and no ambulance had arrived. Soon, however, we were 
told that an ambulance was in front of the resort, so we 
loaded the boy onto a makeshift gurney and carried him 
to the lobby, stopping once along the way for more rescue 
breaths when he again ceased breathing.  

As we approached the front of the resort, we were 
disappointed to see that there was no ambulance. There 
was, however, Fernando, the manager of the resort, in his 
sport utility vehicle (SUV).  He told us he was a former 
race car driver, that the ambulance might not come, 
and that he would get us to the hospital. With no better 
option, Armando and I loaded the boy onto the back 
seat of the SUV and climbed in alongside him. The boy’s 
mother, who had arrived poolside within minutes and 
was understandably despondent, climbed into the front 

seat. With someone on a dirt bike in front of us honking 
his horn to clear traffic, we sped toward the hospital.  

The 30-minute ride over the windy, hilly roads of 
Roatan at breakneck speed was like a scene out of The 
Dukes of Hazzard. Along the way, the boy, who was still 
unconscious, began screaming at the top of his lungs and 
thrashing wildly, after which he would return to relative 
calm. While this obviously distressed his mother, in 
this situation it was a welcome sign, as it meant that his 
level of responsiveness was improving. It did, however, 
make it difficult to keep the oxygen mask on his face, so I 
alternated between using the demand-valve mask when 
he tolerated it and a nonrebreather mask to “blow by” 
oxygen to his mouth and nose when he did not.

We eventually arrived at a small medical clinic and 
carried the still-unconscious boy, who I then knew was 
named Jose, into the clinic. Over the next 30 minutes, 
his blood oxygen level rose from 85 percent to an 
essentially normal 96 percent —  another good sign. 

With the situation under control, Armando and I 
said goodbye to Jose’s worried but relieved mother. I 
gave her my email address and asked her to send me 
a picture when he graduates from school, because I 
hoped he would now have that opportunity. 

As Armando, the manager and I drove back to the 
resort, I could not help but wonder whether Jose had 
suffered brain damage. Would he ever truly recover? 

The next day I went back to the resort seeking news 
about Jose’s condition and was told he was alert and 
talking and had no signs of brain damage. Doctors 
had drained his lungs and put him on antibiotics for 
aspiration pneumonia, but he was otherwise OK. 

I stopped by the resort the next day for another 
update, and the desk clerk excitedly told me that he was 
back at the hotel and in the dining room eating lunch 
with his family.

I got to take a picture with Jose and his mother less 
than 48 hours after he drowned. It is the best picture 
I have had taken. I am so thankful to PFI for requiring 
me to maintain my DAN DEMP certification and to 
my instructor, Mauritius Valente Bell, for giving me the 
skills I needed to help save this child’s life. AD

KEEP YOUR SKILLS SHARP
Get training in first aid and CPR, and refresh it regularly.  
Training gives you the confidence to step up and get involved 
and allows you to remain effective when the situation doesn’t 
unfold exactly as expected. For information about courses, 
visit DAN.org/Training.

John Hullverson was walking past a swimming pool when several 
children and an adult were lifting an unconscious boy out of the 
water. Two days after the incident Hullverson was reunited with 
Jose, the boy whose life he had helped save.
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During a dive 
in the Solomon 

Islands, this diver’s 
regulator failed, 

shutting off her gas 
supply. Although 
gear failures are 

usually associated 
with improper 

maintenance or 
use, manufacturing 

defects are possible.

CATASTROPHIC REGULATOR FAILURE
By Peter Buzzacott, MPH, Ph.D.

T
he diver was a 36-year-
old woman of unknown 
experience or certification. 
She was on an eight-day dive 
trip in the Solomon Islands 

and was diving with a regulator she had 
purchased eight months earlier.

THE INCIDENT
The diver entered the water for her first dive 
of the day at about 7:45 a.m. with 2,900 psi of 
air in her tank. She descended along a wall to 
91 feet in search of sharks. Soon afterward she 
ascended to a shallower depth, around 60 feet, 
taking photographs along the way. 
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She was diving alone, but about 16 other divers 
were spread out along the wall. She came upon 
another photographer but kept her distance to stay 
out of his shot. She encountered a fan coral; before 
photographing it, she did what she usually did: looked 
at her computer to check her depth and gas supply.  
At that time she was 53 feet deep and had around 
1,100 psi remaining in her tank. 

The diver recalled taking several photographs of the 
fan and then making a big exhalation. When she tried to 
take another breath, there was no air. She immediately 
grabbed her octopus regulator, expecting to get some air 
from it and again got nothing. Searching for someone 
close enough to help, she spotted the diver she had just 
passed and motioned to get his attention, but he was not 
looking toward her. The diver assessed that he was too 
far away for her to risk swimming toward him. 

Already experiencing an involuntary “pulsing” urge 
to breathe, the diver decided to make an emergency 
assent. She recalled at one point seeing her computer 
display “000” as the time/air remaining.

On the way to the surface the diver again tried to 
breathe from her regulator but was unsuccessful. When 
she finally surfaced, the dinghy was close by, and she 
quickly got into it. She explained her situation and 
asked to be put on oxygen. At that point she looked at 
her dive computer, which read 900 psi. Confused, she 
tried breathing from both second-stage regulators again 
and could not get air from either one. The diver showed 
her computer to the boat operator and said, “There is 
air in the tank!”

Upon arriving at the resort, the manager put the 
diver on oxygen for about 20 minutes and checked the 
regulator’s function by attaching it to another tank. He 
was able to get one breath from the full tank but got 
no air from any of the partially full tanks to which he 
attached the regulator next. The manager then took 
the diver’s original tank, examined it thoroughly and 
found nothing wrong with it or unusual about it. The 
manager tested the diver’s regulator again on a partially 
full tank after the next dive by asking a diver to end his 
dive with 900 psi. The regulator continued to fail and 
would not provide gas. 

After sitting out of diving for 30 hours, the diver 
used her original tank with a new first stage. She had 
no additional problems. Weighing the evidence, the 
diver contacted DAN® and said, “I believe this was a 
catastrophic failure of my regulator first stage, and it 
failed closed.” 

LESSONS
Scuba regulators work in a “downstream” configuration: 
air flows down from a place of high pressure (the tank) 

to one of intermediate pressure (the low-pressure hose) 
and then to a place of low pressure (the diver). Because 
of this, they are often thought of as fail-safe — i.e., most 
failures will cause a free-flow of air rather than cutting 
off the air supply. Indeed, it is very rare for a first stage 
to fail in the way this diver described. This particular 
first stage had an automatic closer device designed to 
prevent incursion of water into the first stage when it is 
removed from the tank. 

After reporting this incident, the diver contacted 
DAN a few months later to let us know that the 
manufacturer had posted a consumer safety notice on 
its website that recommended a “voluntary product 
check” because a component of that system may not 
have been tightened to the correct torque. According 
to the manufacturer, this might cause a “possible  
gas-flow failure during a dive.” Any divers who  
own a regulator that has an automatic closer device 
should check the manufacturer’s website for product 
safety notices.

It is important to note that solo diving, or diving 
without a companion close by, has gained popularity 
in recent years with the increased availability of “self-
reliant diver” certification courses. A core element 
of many of these courses is the use of a redundant 
air source in case a failure such as this one occurs. 
Unfortunately, this diver was not carrying a redundant 
air source and needed to make an emergency ascent. 
Luckily it was her first dive of the day, and she had 
moved to shallower water during the dive, so she 
probably had not taken on as much inert gas as she 
otherwise might have. Both requesting oxygen and 
remaining out of the water were prudent measures. 
Fortunately, the diver suffered no ill effects and was 
soon able to return to diving. AD

“It is important to note that solo 
diving, or diving without a companion 

close by, has gained popularity in 
recent years with the increased 
availability of ‘self-reliant diver’ 

certification courses. A core element 
of many of these courses is the use 
of a redundant air source in case a 

failure such as this one occurs.”



O
ne good definition of an emergency 
action plan (EAP) is a predetermined 
course of action intended to mitigate 
a potential emergency or damaging 
situation that might endanger or 
harm people, property or a business’s 

or professional’s ability to function safely. In this article 
we will explore the underlying purpose and essential 
elements of an EAP. The needs of a dive business can be 
distilled into five areas:
1. protecting its staff, clients and the public from injuries
2. protecting its equipment and facilities, such as dive 

gear, boats, vehicles and the dive center itself
3. avoiding exposure to liability risks
4. considering the environmental impact — especially 

the long-term impact — on the diving attraction, 
local communities and wildlife

5. retaining its clients, business and sources of income

Ensuring a plan is effective requires a more detailed 
assessment and an understanding of what actions may 
be necessary. We start with a vulnerability assessment 
in which we consider the probable hazards and 
then decide which of these are real and which are 
purely hypothetical. To help decide which hazards 
are important, we use the following simple risk-
assessment tool, as described in the DAN Hazard 
Identification and Risk Assessment (HIRA) program:

• How likely is exposure to the hazard (probability)? 
• How often will there be exposure to this hazard 

(frequency)?
• What is the likely outcome of an accident (severity)?

The answers to these three questions provide us with 
a realistic assessment of any risk. We then determine 
how to prevent, control or mitigate the risk.

To apply the tool, we must identify the hazards in 
need of assessment. The principal areas we review are 
the following:

• environment (in and out the water)
• diving risks

• staff exposures
• breathing gases
• equipment 

Much of the world’s best diving is found in remote, less-
developed and sometimes less-stable regions — getting 
help might be more involved than simply making a phone 
call. This must be considered when evaluating hazards.  

Once the various hazards and their probability, 
frequency and severity are established, we should be able 
to respond immediately and without any doubt about 
what to do. First, we should mitigate the initial situation:

• Extinguish, contain, control and react appropriately.
• We must communicate the situation to rapidly 

obtain assistance.
• We need to take care of any injured people.
• Emergency equipment needs to be readily 

available and functional.
• We must follow the plan, react appropriately and 

not overthink our actions. 

Other elements can be put into practice to mitigate 
emergencies and help you defend yourself and your 
business in the event of accusations, investigations or 
criminal hearings. These include the following items: 

• Standard operating procedures, when followed, 
promote avoidance of emergencies.

• Checklists provide structured reactions, reduce the 
need to think, ensure consistency in actions taken 
and assist in training staff.

• Reporting documents provide excellent learning 
opportunities and at a minimum reduce liability 
due to the timely recording of events.

• Training is the cornerstone of prevention, 
preparedness and competence. 

• Practice through realistic and frequent drills  
will enable you to react appropriately, rapidly  
and calmly. AD
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EMERGENCY 
PLANNING: WHY 
DO WE NEED IT?
By Francois Burman, Pr. Eng, MSc.
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Part of a good emergency action plan is ensuring effective means of 
communication that are appropriate for the locale.



WHEN AN INJURY HAPPENS, YOU MAY 
HAVE ONLY MOMENTS TO RESPOND. 
BE PREPARED WITH NEW SAFETY GEAR FROM DAN.

Every day, divers and emergency-response personnel around the world trust DAN safety gear to 
perform in an emergency. That’s because DAN products are developed, tested and refi ned with input 
from leading researchers and doctors. Built to withstand even the harshest marine environments, 
DAN safety gear helps ensure you are always ready to respond at a moment’s notice.  
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en years ago I stood on a dive 
platform above the Great Detached 

Reef in the far north of Australia. We had 
departed from Cairns, the portal to the best 

tropical diving in Queensland, and dived some of 
the Great Barrier Reef’s most iconic sites along the 

Ribbon Reefs, including Pixie Pinnacle, the Cod Hole 
and others. But instead of returning to Cairns, we kept 
cruising north to visit remote sites divers rarely reach. 
Unfortunately, the captain soon reported the approach 
of heavy weather: Cyclone Guba was headed in our 
direction. It had already taken 149 lives in nearby 
Papua New Guinea and was not to be trifled with. We 
hastily evacuated, leaving the far north for another day.

That other day came in November 2017. It was the 
kind of project I had to plan well in advance to make 
happen. With only a few liveaboards serving the region 
and the cruising season being only a few months 
long, there were not a lot of options for a whole-boat 
charter. I booked the liveaboard for the expedition two 

years before our scheduled departure. During that time 
the Great Barrier Reef (GBR) was in the news, and the 
reason was not good. 

The water was especially warm in the summer of 
2016, and the corals were bleaching. The GBR was 
only one of many reefs around the world suffering 
coral bleaching, and this was not the first time divers 
were seeing large amounts of hard corals turned 
white from the expulsion of their symbiotic algae 
(zooxanthellae). (To learn more about coral bleaching, 
see AlertDiver.com/Chasing_Coral and AlertDiver.com/
Coral_Bleaching_Coral_Mortality.) 

As those articles explain, bleached corals are stressed 
but not necessarily dead. Favorable changes in water 
temperature, salinity, turbidity or whatever factor 
caused the stress can allow the reef to recover. Despite 
that reality, the editorial coverage that seemed to most 
influence public perception of the GBR’s health was its 
obituary in Outside magazine in October 2016, a bit of 
satire that went viral. The article was wry and clever, 
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Lockhart River is a very sparsely populated area of Australia’s Queensland coast, 
notable for its extraordinary beaches and aboriginal artists in residence. While 

much of the staghorn corals along these northern reefs were bleached in the 2016 
warm-water episode, they have improved beautifully since the water has cooled.
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and it addressed real issues of climate change, ocean 
acidification and the vulnerability of our coral reefs. 
But people should never have interpreted these words 
as literally as some readers did: 

The Great Barrier Reef of Australia passed away 
in 2016 after a long illness. It was 25 million years 
old. For most of its life, the reef was the world’s 
largest living structure and the only one visible from 
space. It was 1,400 miles long, with 2,900 individual 
reefs and 1,050 islands. In total area, it was larger 
than the United Kingdom, and it contained 
more biodiversity than all of Europe combined. 
It harbored 1,625 species of fish, 3,000 species of 
mollusk, 450 species of coral, 220 species of birds, 
and 30 species of whales and dolphins. Among its 
many other achievements, the reef was home to one 
of the world’s largest populations of dugong and the 
largest breeding ground of green turtles.

It should come as no surprise that hyperbole is 
common parlance on the World Wide Web, and the 
death of the GBR was widely believed to be true.

I was pretty certain we would not spend our 2017 
Australia dive adventure documenting a deceased 
and “past-tense” ecosystem, but I will admit to some 
uncertainty about what we might see. We intended to 
travel north toward the equator, where warm water 
could be even more of a concern than it might be at 
the southern tip of the reef, 1,400 miles away. We were 
to be one of the first groups to visit after the waters 
had seasonally cooled and the corals, we hoped, had a 
chance to bounce back. 

I can’t speak about the entire 133,000 square 
miles of the GBR, nor can I attach scientific weight 
to what we saw, but we observed and documented 

extraordinarily healthy coral reefs. If there had been 
bleaching at the sites we visited, the rejuvenation 
was inspirational. And we were certainly not the only 
visitors in the fall of 2017 to have that observational 
experience of the reef. 

A few weeks after our trip, a group of scientists 
undertook the Great Barrier Reef Legacy expedition, 
a research survey of many of the same reefs we dived. 
When the scientists landed on Horn Island at the end 
of their trip, a reporter asked expedition coordinator 
Dean Miller, Ph.D., his impressions of the reefs. It is 
telling that the media was waiting; with so much bad 
press about the health of the GBR, inquiring minds 
wanted to know the truth. Miller stated:

We’ve all been pleasantly surprised and kind of 
blown away by the quality, diversity and health of 
the outer reef sites. We’ve seen some fantastic reefs 
and expanses of coral. Look, we didn’t know what 
to expect. The aerial surveys let us know that the 
inshore and mid-shelf reefs were quite impacted, 
but I guess the outer reef was a bit of an unsolved 
story.… It is showing us that the resilience and 
rehabilitative properties of reefs is still going on, 
which is really, really important.

THE FAR NORTH
We steamed 140 miles on our first night, departing 
from Cairns and headed toward the northern part of 
the Ribbon Reefs. Our first dive, on Princess Reef, 
was a little underwhelming in terms of marine life, 
but sighs of relief bubbled through 24 regulators as 
we swam amid a reef complex decorated by pristine 
staghorn and various other branching corals. Many 
of the Indo-Pacific coral species were unfamiliar to 
me, and the reefs were vast, intact and anything but 
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white. I understand they might have been previously 
bleached, but we saw scant evidence of that. 

Our next dive was at Lighthouse Bommie, one 
of several popular pinnacles in the region. Rising 
from around 100 feet to within 16 feet of the surface, 
this coral chimney is notable for the large school of 
bluelined snapper resident at its base and the large 
school of bigeye trevally that swims in the midwater. 
Green turtles are exceedingly common here, especially 
in the late afternoon and evening as they find safe 
crannies in the pinnacle in which to rest for the night. 
Over the years I have often dived the pinnacles of the 
northern Ribbon Reefs, including Pixie Pinnacle and 
Steve’s Bommie. This time I saw weather damage that 
I had not seen in years past. Many cyclones had swept 
these waters in the preceding years, affecting the soft 
corals. They are the first and fastest to regenerate, and 
I saw signs of new growth. 

Our next dive featured some of the most charismatic 
fish in Australia. We were at the Cod Hole, perhaps the 
most famous GBR dive site. As I geared up, my mind 
wandered to another time: a trip to South Australia 
with Ron and Valerie Taylor in the early 1990s. Ron 
was Australia’s premiere filmmaker, and Valerie was a 
renowned underwater photographer, model and marine 
conservationist. We were waiting for great white sharks 
to show interest in our chum line, and we had a lot 
of time to talk about dive adventures gone by. Valerie 
brought up the subject of potato cod (Epinephelus 
tukula), recalling how critically threatened they once 
were. Bold and inquisitive, they would swim right 
up to divers, oblivious to the presence of spear guns. 

They were so fearless that their survival as a species in 
Australian waters was in peril. Through Valerie’s photos 
and impassioned words, even nondivers in government 
were made to believe in the value of these fish, and now 
throughout most of their range in Australian waters it is 
illegal to spear them. The site that benefits most from this 
protection is the Cod Hole, located on Ribbon Reef #10.

In the decade since I had last dived the Cod Hole, the 
coral had been damaged, but by cyclones rather than 
coral bleaching or diver contact. This was no surprise, as 
an average of four cyclones affect Australia’s east coast 
every year. With such significant coral cover in less than 
60 feet of water, big waves can take a toll. This dive is 
more about the marine life than coral cover anyway: 
The site’s namesake grouper, which can be 6 feet  
long and 200 pounds or more, are long accustomed to 
interacting with divers (in hopes of handouts). 

We did two dives on this site; on the second one, 
I got in before the divemaster. The potato cod were 
there when I entered the water, but they were distant 
and indifferent. When the guide hit the water, the 
presence of the bait-bucket changed everything, and 
the potato cod quickly approached. With that I saw 
how thoroughly classically conditioned these fish had 
become. I would not say this was a fish-feeding dive so 
much as it was a fish-attracting dive, as there was not 
a lot of bait actually fed to the fish. Apparently their 
atavistic memories conjured “diver equals free food,” 
and thus achieving proximity was never an issue.

We steamed 162 miles overnight on our northward 
trajectory. We reached Bisou Point in the Tijou Reef 
region, which represented our arrival in the “far north.” 

From far left: At the base of Lighthouse Bommie resides a large school of bluelined snapper. The far northern coral reefs 
are both diverse and pristine, with lettuce corals and gorgonian complementing the prolific branching corals. A broadclub 

cuttlefish finds refuge amid staghorns. A coral grouper sits under a lavishly decorated overhang on The Pinnacle.
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Had I not been preconditioned to worry about the health 
of the coral I might not have been so obsessive about 
photographing every bit of staghorn and antler coral 
we encountered, but after a couple of dives we were 
thoroughly reassured about the health of the reef. Our 
anxiety was gone, replaced by the easy pleasure of fine 
diving. There were vast fields of coral, but curiously a 
few smaller areas had been absolutely pummeled. If I 
had been in Indonesia I would have wondered if it were 
the result of dynamite fishing, but I think it was just the 
product of wave action on shallow areas. For the most 
part, this was a gorgeous reef complex. 

Our schedule brought us to the far north at the right 
time in the lunar cycle for a coral spawn. We had to 
decide whether to stay at anchor for the night dive or 
leave early to get to iconic Raine Island for an early-
morning dive along its southern wall at a spot called 
Turtle Soup. The crew anticipated high winds later 
in the day that might make the site difficult to dive. 
The diving had to be done from a live mothership due 
to navigation restrictions near the island, which were 
in place to protect sea turtles. We opted for the early 
departure to maximize our access to Raine Island. The 

first time I heard about Raine I was reading National 
Geographic. As I entered the water, David Doubilet’s 
description was in my mind’s eye: 

Raine … is the jewel of the reef. Every other year it 
hosts 80,000 green turtles that come to mate and 
crawl on the island and lay eggs. I went with a 
scientist who had a permit to work there and swam 
with hundreds of turtles that moved like underwater 
clouds. They seemed to appear and disappear because 
they blend in perfectly with the surrounding reef. 
Such numbers in one small place makes them very 
vulnerable. Ten thousand plus turtles would pull 
themselves ashore at night. It was the Times Square 
of green sea turtles. As dawn broke, the last females 
were pulling themselves toward the sea. The island 
was covered in tracks that looked like a massive 
amphibious landing. I have never seen anything like it. 

Perhaps we got there a bit late; we saw the tracks 
Doubilet described and some turtles on the beach, but 
only a few turtles were in the spur and groove formations 
underwater. Some of us were lucky enough to also see 

“We are in an era in which pixels might last longer than     polyps, and I want to see and record all that I can.”
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the animal that preys on the turtles: the tiger shark. You 
will find other sites that offer better coral cover and more 
diverse fish populations than Raine, but its concentration 
of sea turtles cannot be beat. Weather and timing are 
important with this site — sometimes the turtles are not 
there en masse, but when they are, it is astonishing. 

We cruised overnight to the Great Detached Reef 
for a morning dive at Perisher Blue. I remember this 
site from a decade before, primarily because of the truly 
astonishing visibility we had that day. It was pretty good 
the second time, but the blustery winds that dictated 
our schedule around Raine Island made the water a 
little fuzzy. It was not so bad, however, that we were not 
thoroughly inspired by the site’s staghorn colonies. 

I know I go on and on about staghorn. It is not only 
because we had been led to believe they were dead 
here, and they were not; it is also because really good 
staghorn is rare everywhere these days. I am a Key 
Largo, Fla., guy, and when I came to town in 1978 the 
whole of South Carysfort Reef was cloaked in staghorn 

and elkhorn. For whatever reason, mostly because I 
thought it would be like that forever, I never got around 
to properly documenting those corals before they were 
gone. Now whenever I see amazing coral like that, I am 
happy to invest time in photographic coverage. We are 
in an era in which pixels might last longer than polyps, 
and I want to see and record all that I can.

The afternoon and night dives were at a spot 
simply called The Pinnacle. This one had more soft 
corals and other colorful filter feeders than we had 
seen elsewhere, and these made for great wide-angle 
photos with divers and environmental portraits with 
extravagant backgrounds. One particular overhang, 
draped with red sea fans and soft corals and rich with 
coral grouper, seemed emblematic of the site. What 
really blew me away was the night dive here.

Stepping off the swim platform and dropping onto 
the top of the bommie in only 20 feet of water seemed 
like a civilized way to end a good day. There was no 
current or surge, and I doubt I ever descended below 

“We are in an era in which pixels might last longer than     polyps, and I want to see and record all that I can.”

From far left: The charismatic stars of Cod Hole, potato cod are acclimated to handouts from divers and 
have enjoyed decades of protected status, so close encounters can be expected. During a night dive on 

The Pinnacle, the anemone spawn was closely synchronized with the coral spawn that same night.
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40 feet. I am so glad 
I did this dive, for 
it was the first time 
I had ever seen an 
anemone spawn. 
I had never given 
much thought to how 
anemones procreate, 
but if I had I would 
not have imagined 
that the mouth of an 
anemone would appear 
tumescent (that is a 
word I never thought 
I would use in dive 
media) rather than flat 
and spew eggs out into 
the current. 

While this was new 
to me, I was certain 
my fish-ID buddy, Ned 
DeLoach, would know 
all about it. He did, 
writing:

Anemones usually 
spawn at dusk. The 
events tend to occur 
around the time of 
the local coral spawn, 
but typically not on 
the same evening. 
I happened to see 
a giant anemone 
spawn last year in 
Triton Bay, but it 
was a male, and so 
rather than eggs, it 
released a white cloud 
of sperm. We also 
observed sea stars and 
brittle stars spawning 
on the same dive.

There were also unicornfish, and a pair of lionfish 
swam by in perfect symmetry, but the spawning anemone 
was one of the highlights of the whole trip for me.

On our fifth day of cruising we found ourselves in 
the Turmoil Bay region. Here we enjoyed some of the 
best water clarity of the trip — a happy coincidence 

The night dives on the far northern coral reefs 
were often on pinnacles that rise to within 
15 feet of the surface, providing a safe and 
effortless venue to interact with Indo-Pacific reef 
tropicals such as these lionfish.
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HOW TO DIVE IT
GETTING THERE: Besides being the gateway to Australia’s far 
north, Cairns is itself a great dive destination. There are no direct 
flights to Cairns from North America, but the connecting flights 
within Australia are frequent and painless. Be aware of the weight 
restrictions on hand-carry items for domestic air travel. If you are 
simply in transit to Cairns, you are subject to the more generous 
international weight allowances for hand-carried luggage, but 
if you were to spend time in Sydney, for example, before flying 
to Cairns, you would be restricted to two bags weighing no more 
than 15 pounds each — and restrictions may vary by airline. That 
is tough for underwater photographers who wish to hand-carry 
fragile gear. So if you plan to travel within Australia, you might 
wish to invest in hard luggage in which you can check your photo 
gear — or figure out a way to travel light. For more information, 
see flightcentre.com.au/travel-news/first-and-business/
australian-airline-baggage-limits-explained.

ON SHORE: Cairns is rich with topside attractions, including an 
extensive rainforest and activities such as hot-air ballooning, 
helicopter rides over the Great Barrier Reef and the new Cairns 
Aquarium downtown. There are great restaurants, hotels and 
even a casino.

CONDITIONS: The far-north expedition is by liveaboard dive 
boat by necessity, given the distances involved. One should be 
comfortable with the liveaboard lifestyle and, if subject to motion 
sickness, pack appropriate medication. October and November 
are the traditionally optimal months for far-north expeditions. 
The water temperature that time of year is typically between 79°F 
and 82°F, and visibility is in the 60- to 90-foot range. Visibility at 
some sites, such as those around Turmoil Bay, could be greater 
than 100 feet. We rarely experienced excessive current, but that 
can vary with the lunar phase and tidal conditions. None of 
the dives we did needed to be deeper than 100 feet, and most 
involved multilevel ascents into shallow coral gardens. The diving 
was benign, albeit remote. While our tour departed Cairns and 
returned to Lockhart River for a commuter flight back to Cairns, 
trips in 2018 will utilize the gateways Cairns and Horn Island in 
the York Peninsula for one-way cruise itineraries.

For more information on diving Queensland from Cairns, see 
AlertDiver.com/Tropical_Queensland. 

given the excellent bottom features in the area. Of 
particular note were the very large tridacna clams 
and coral ridges solidly contoured with branching 
corals. From lettuce coral to staghorn coral to 
a variety of weird and wonderful Indo-Pacific 
branching coral that I could not begin to identify, 
here was profusion and perfection. 

The unusually high winds prevented us from 
doing some of the best-known dives in the area, 
but it also prompted some exploration. On 
one occasion we set out to dive on one of five 
pinnacles that looked good on Google Earth. The 
one we dived was called Three Strides (for no 
reason that I could discern), and it had healthy 
branching corals and abundant anthias. I saw 
some gray reef sharks circling out in the blue, but 
none of the pelagic life we encountered came near 
enough for quality photography. 

Next we moved on to dive The Big Woody. 
The site’s etymology was left to our imaginations, 
but it is likely related to nearby Wood Reef. I 
found this site excellent for smaller critters, 
clownfish in particular, and the night dive was 
outstanding here as well.

The last site we visited, Nature’s Bounty, 
rewarded us with pristine staghorns, which we had 
come to expect, and it was also home to numerous 
cuttlefish. From my previous trip I recalled 
watching cuttlefish laying their eggs amid the 
protection of the antler corals. I did not witness 
that particular behavior this trip, but Nature’s 
Bounty featured the kind of coral cover they 
seemed to gravitate toward when laying eggs. 

We ended our trip at Lockhart River, an 
aboriginal shire on the Cape York Peninsula. 
For us, Lockhart was more of a travel necessity 
than an attraction, though its beaches were truly 
extraordinary. Wandering these beaches, killing 
time while waiting for the flight back to Cairns, I 
pondered the resilience of the ocean. I believe the 
scientists who sounded the alarm about climate 
change and the hazard of coral bleaching in too 
warm seas. But I was inspired to see an ecosystem 
so completely recovered that the corals and 
anemone were not only astonishingly intact but 
also spawning. It is all about water quality. Given 
a chance, Mother Ocean will provide the habitat 
for fish and coral to flourish. To my great delight, 
rumors of the untimely death of the Great Barrier 
Reef were greatly exaggerated. AD

http://www.alertdiver.com/Tropical_Queensland
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When I told a nondiving neighbor we were going to the 
Sunshine Coast in February, his retort was predictable 
and laced with jealous sarcasm. “Poor thing, must be 
tough. All that lazing about on the beach, with swaying 
palm trees and water so warm I bet your rubber diving 
suits are completely optional.”

When I told my wife, she adopted a pensive look then 
got right down to business asking, “My suit doesn’t leak 
anymore, right? I use 40 pounds of lead in my harness? 
And water temperatures should be mid-40s?” Giving 
her a triple affirmative with a grin, I then poured on 
the charm to clinch the deal, adding that the weather 
forecast was not too terrible and that the tides were 
actually quite good for shooting the Skook. She half 
smiled and began creating her packing list: drysuit, 
“Chewbacca suit” (full-body woolen undergarments), 
Gore-Tex® rainsuit, plenty of hot cocoa packets, etc. 
Sunscreen was not on the list.

TRIAL BY SKOOK
So we come to find ourselves 70 feet down Observation 
Wall along the west side of the famed Skookumchuck 
Narrows in British Columbia, our wide eyes feasting on 
the scenery before us. Countless anemones, sponges, sea 
stars and sea urchins decorate the wall, a living patchwork 
quilt of white, yellow, orange, red and purple. Copper 
rockfish stare curiously back at us, while kelp greenlings 
glide over the many-hued mosaic. Red Irish lords lounge 
in lushly carpeted cracks and crevices. Some are cunningly 
camouflaged, others are easy to spot. To the uninitiated, 
this vibrant profusion of fins and tube feet, tentacles and 
spines may seem possible only in the tropical paradise 
imagined by our neighbor. But those baptized in the 
Pacific Northwest’s cold waters know better. The emerald-
green 45°F sea around us is packed with nutrients that 
nourish an impressive assemblage of marine life. 

The Skook, formally known as Sechelt Rapids, is one of 
the fastest navigable waterways in North America, and we 

cannot resist its pull. No one can, actually. The water can 
shoot through here at 16 knots on a big spring tide, but 
thankfully we encounter only a whisper of current. Thus 
we can loiter about and ogle the opulence on display here 
at one of the Northwest’s best dive sites. We know that 
this mellow moment is but fleeting. Time and tide wait 
for no one. All too soon the Skook will be racing, and 
conditions will be downright dangerous. We are lucky 
to eke out 15 minutes more before the floodgates open. 
Lacking the strong five-armed grip of the violet ochre sea 
star, we are forced to ascend.

SNOW AND SUNSHINE
The mix of rain and snow falling from the steel-gray 
clouds does nothing to cool our enthusiasm as we 
clamber into the boat. Jabbering through numb lips, we 
exuberantly recount the dive and soak in the topside view 
of Sechelt Inlet: steep slopes covered in moss-bearded 
cedar and fir, tendrils of mist pulled wispy and thin like 
spun cotton candy, a bald eagle perched imperiously 
atop a snag. Palm trees and warm breezes are in short 
supply, but what surrounds us is striking — even idyllic, 
in a harsh, Vikingesque sort of way. It is much better than 
some beach on the equator, 3,500 miles to the south.

The Sunshine Coast is nestled in the southwest 
corner of British Columbia (BC), Canada’s westernmost 
province. Deep fjords cut into majestic mountains, 
connecting mainland BC with the sea. The Strait of 
Georgia lies between this 100-mile stretch of rugged, 
remote coastline and Vancouver Island. To reach the 
picturesque seaside communities that dot the Sunshine 
Coast, one must travel by air or ocean. Our midwinter 
escape to experience the region’s superb diving began 
by driving from snowbound eastern Washington to 
Seattle in the western part of the state, heading north 
across the Canadian border to Vancouver, taking a car 
ferry to Langdale and finally driving through temperate 
rainforest up the Sechelt Peninsula to Egmont. Though 

SUNSHINE COAST, BRITISH COLUMBIA, CANADA 
T E X T  A N D  P H O T O S  B Y  B R A N D O N  C O L E
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Painted sea anemones (Urticina 
crassicornis), also called Christmas 

anemones, come in many colors, 
usually with banded tentacles. They 

are often found in areas of strong 
current from Alaska to California. 



78  |  WINTER 2018

census takers have not yet calculated the official 
population of this small town quite literally at the end of 
the road, Egmont’s location at the intersection of four 
glacier-carved waterways — Sechelt Inlet, Agamemnon 
Channel, Hotham Sound and Jervis Inlet — means it is 
at the center of the Sunshine Coast scuba scene.

STEEL IN THE DEEP
BC is widely known for its submerged fleet of seven 
fabulous shipwrecks and one airplane, all painstakingly 
prepared and sunk by the Artificial Reef Society of British 
Columbia. Two of the vessels await divers along the 
Sunshine Coast. The HMCS Annapolis, BC’s newest 

wreck, sits upright in 100 feet off Gambier Island, not far 
from Horseshoe Bay. The HMCS Chaudière — or “the 
Chaud,” as it is affectionately known by local metalheads 
— was sunk in 1992 in Sechelt Inlet off Kunechin 
Point. This destroyer escort measures 366 feet long and 
rests on its left side in 100 to 140 feet of water, its bow 
pointed down a steep incline. Surface buoys make the 
descent simple, but depth and sometimes disorientation 
(the 90-degree list to port can scramble one’s internal 
compass) elevate this to an advanced dive.

We begin our tour at 60 feet on the Chaudière’s stern 
then proceed sharply down the ship’s starboard gunwale 
to 100 feet. We pass towering orange plumose anemones 

Clockwise, from top left: A sign welcomes divers to the Sunshine Coast, one of the top diving 
destinations in British Columbia. A diver is dwarfed by the massive barrels of the forward turret gun 
on the HMCS Chaudière, a 366-foot artificial reef that was once a Canadian warship, now covered 
in giant plumose sea anemones and tunicates. Skookumchuck Narrows, one of the best dive sites 
in British Columbia, is a current-swept wall dive covered with colorful sea anemones and sponges, 
where currents can rush through at more than 16 knots. Crimson sea anemones (Cribrinopsis 
fernaldi), also called snakelock sea anemones, inhabit subtidal waters to 1,000 feet deep from 
Alaska to Washington. Cloud sponges (Aphrocallistes vastus) grow in fantastic shapes and inhabit 
cool waters down to more than 5,000 feet deep, providing shelter for fish and invertebrates, such 
as this quillback rockfish (Sebastes maliger). At the end of a Sunshine Coast dive under cloudy 
skies, a diver climbs back on board the boat. Much of the Chaudière is covered in giant plumose sea 
anemones (Metridium farcimen) and glass tunicates. A male buffalo sculpin (Enophrys bison) guards 
eggs (note the three clutches above and behind him). 
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attached to railings and clusters of glassy tunicates 
resembling bouquets of transparent flowers. A school of 
shiner perch darts out of the way, their mirrorlike sides 
reflecting our light beams, while a lunker of a lingcod 
lounging on a hatch refuses to budge. Our goal lies 
deeper still, another atmosphere down. At 130 feet I turn 
upward to compose my shot, point blank in front of the 
imposing barrels of the warship’s forward guns. Utterly 
dwarfed by the massive weaponry, I recite the Chaud’s 
motto, “Fortune Smiles on the Brave,” to muster up some 
confidence, and I squeeze my camera’s trigger.

TARGET-RICH MACRO
While the aforementioned wrecks are accessible only by 
boat, divers with boots on the ground can hit Tuwanek 
Point in Sechelt Inlets Marine Provincial Park. Popular 
with Vancouverites — open-water students and 
seasoned vets alike — a healthy surface swim from this 
shore site’s easy entry affords access to two small islands 
just offshore. Beneath the waterline, the islands’ smooth, 
sloping granite walls are like the broad shoulders of 
a giant, with clinging boot sponges, feather stars, sea 
cucumbers and anemones. Gobies and convict fish 
scoot about, defying Newton, while moon jellies pulse 
by. Try as we might, we miss the wolf eel and octopus 
our friends saw a week ago, but we do find a proud papa 
buffalo sculpin valiantly guarding three clutches of eggs. 

At the northern end of the Sunshine Coast, a shore 
dive in Mermaid Cove near Powell River will give you 
a glimpse of the Emerald Princess, a 9-foot-tall bronze 
mermaid statue by Canadian artist Simon Morris, 
placed at 60 feet in Saltery Bay Provincial Park. Her 
identical twin sister, Amphitrite, resides in the warmer 
waters of Grand Cayman.

Leaving our Egmont headquarters in a steady drizzle 
storm, we set out for a day in Jervis Inlet. With little 
chance of sun any time soon, I am committed to the 
pursuit of quality close-up photography. Jaggy Crack 
is a good place to start. Within minutes I am chasing 
alabaster nudibranchs and spider crabs while at the same 
time searching for grunt sculpins among a million feather 
stars. Pulverized barnacle shell bits on the burgundy-
colored rock have me seeing a dusting of new-fallen 
snow. My wife, Melissa, motions me over to a particularly 
photogenic crimson anemone, pointing triumphantly 
under the curtain of its elegant tentacles to where an 
inch-long candy-stripe shrimp poses. It is one of the 
coolest critters in these cool waters. I immediately forget 
everything else on my wish list and go to work shooting 
the commensal crustacean from every possible angle. I 

am even successful in ignoring the sea lion that makes a 
surprise swim-by. A few hours later, nearby Miller Islet 
delivers more pretty-in-pink crimson anemones, even 
weirder crabs and a juvenile yelloweye rockfish. After 65 
minutes I am feeling the burn of the 45°F water, but it is 
not enough to make me dream of the tropics. Instead my 
mind wanders back to the Skook.

STRONG-WATER SEQUEL
A compelling reason to visit the Sunshine Coast in the 
depths of winter (rain or shine) is for the tides, or more 
specifically, smaller tidal exchanges. Skookumchuck 
Narrows can be safely dived and enjoyed only on a 
limited number of days each year. Skookumchuck means 
“strong water” in the lexicon of the Chinook First Nations 
people, and you do not want to be underwater when that 
epic strength manifests. Hundreds of billions of gallons 
of seawater roar through Sechelt Rapids on each tidal 
swing, forming whirlpools, boils, downdrafts, standing 
waves and, yes, rapids. As luck would have it, many of the 
optimal slack windows — the periods between flood and 
ebb flows when current is at a minimum and diving at 
its best — happen to fall when snow blankets the highest 
peaks of the coastal mountains. Another winter bonus is 
reduced boat traffic in the Narrows. Visibility also tends 
to be better. With all these stars properly aligned, we 
would be crazy not jump back in for another look.

We do just that, choosing Greenlight at Whirlpool 
Alley on the east side of the Narrows. Slack tide 
ends up being 20 minutes late. The charts are only 
predictions after all, so it pays to arrive early and stay 
late if necessary, all the while remaining at the ready and 
watching carefully for the current to relent. Different 
from Observation Wall’s single vertical rock face, 
Greenlight’s bottomography is a series of shelving fingers 
that point into the middle of the Narrows. Painted 
(dahlia) anemones predominate and dazzle the eye with 
full-spectrum brilliance, sharing space with fist-sized 
barnacles, blood starfish, heavily armored king crabs 
and bottom-hugging fish. Everything here is hunkered 
down with a low center of gravity, built for holding tight, 
adapted to riding out the four-times-a-day tidal torrents. 
Our near-perfect slack lasts longer than expected, 40-plus 
minutes without so much as a flex of the Skook’s might. 
Not too shabby for a dive in the fast lane.

Back on board the boat, our captain grins and 
announces, “That’s it for the calm before the storm. Sit 
down, and hold on.” We power up and surge through 
the building tempest, our boat buffeted left and right in 
the chaotic churning and frothy swirling. The current is 
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running only a few knots now, but it could have been 
much faster. We smile and vow to visit again someday 
when it is really cranking. From the terra firma of the 
rocky bluff above Observation Wall, we will watch 
daredevil kayakers surf the standing waves cresting 
overtop our favorite Sunshine Coast dive site.

A LONG WAY FROM LIGHT
There is not a cloud in the sky on our final day. 
The temperature seems almost springlike, a good 
20 degrees warmer than the previous day, which 
by all rights means we should be stripping off our 
drysuits to bask in the sun and stare in wonder 
up into the blue. Yet I am in a hurry to leave it all 
behind. A siren lives in Agamemnon Channel, down 
somewhere far below in darkest night. And for me, 
resistance is futile. No Sunshine Coast expedition is 
complete without a dive under the Powerlines.

We plunge over the ledge, surrendering to gravity. 
Time slips away. It feels as if we are free-falling in 
slow motion down Dante’s elevator shaft to hell. 
On one side is a featureless void; on the other, pale 
indistinct shapes blur by as we are pulled deeper. 
The harsh rasping of my breathing seems impossibly 
loud in this deep space, yet still I hear the siren’s call. 
At 120 feet we switch on our lights. Powerful beams 
strike the ghostly weirdness on the wall, bringing 
everything into focus. There are cloud sponges: 
bizarre cream and white convolutions sculpted by 
unknown hands. There are huge masses of golden 
tubes with spiked barrels and trumpet-shaped 
mouths. I half expect these Salvador Dali-inspired 
formations to start oozing and morphing, dripping 
into the abyss, and for vapors to billow forth, lulling 
me to sleep, luring me deeper.

Downward: 140 feet, 160 feet, 175 feet. Our descent 
finally ends with a fiery explosion of hot color. We are 
hovering beside a vertical garden of scarlet sea fans, 
some nearly 3 feet across. They are rare candelabra 
gorgonian corals — eye-searingly bright, beautiful, a 
mind-bending surprise in the cold stillness of the deep 
fjord. This is all the tropics I need.

Is this the source of the alluring song? Or is that 
deeper still? Next time I mean to find out. AD
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HOW TO DIVE IT
CONDITIONS: British Columbia’s Sunshine Coast is a year-round 
diving destination. These inland waterways are sheltered from 
the open Pacific’s storms and swell. Ocean temperatures usually 
range between 43°F and 48°F at depth. Thermoclines are often 
present — surface temperatures can be 10°F warmer — and 
noticeable freshwater layers may be encountered, especially 
after strong rains and snowmelt in the interior. Drysuits are 
strongly recommended, and you can customize your undergarment 
thickness to taste. Water clarity is generally best during fall and 
winter, when you can expect visibility between 30 and 100 feet. 
In spring and summer months plankton blooms tend to reduce 
visibility, but it can still be clear beneath the murky surface 
layer. Weather above the waves varies widely, from the region’s 
namesake sunny and warm to cool and rainy when Murphy’s law is 
in effect. With a full gamut of dive sites available — deep walls, 
shallow bays, current-swept passes, shipwrecks, etc. — there are 
spots suitable for divers of all skill levels and interests. For more 
information, visit sunshinecoastcanada.com.
 
CURRENTS/TIDES: It is critical to dive Skookumchuck Narrows on 
a favorable slack tide. Consult current tables for Sechelt Rapids 
(#4200) at tides.gc.ca/ENG/data#s1 to pick a suitable day. Make 
sure you also confer with experienced local divers, divemasters 
and boat captains. Each dive site in the Narrows behaves 
differently. It is essential to dive via a live boat. Many of the other 
dive sites along the Sunshine Coast are not current sensitive, 
ensuring you always have options regardless of when you visit.  

GETTING THERE: BC’s Sunshine Coast can be accessed by car 
and ferry or by floatplane. (The former combination may be more 
practical for divers with considerable equipment.) Our journey began 
in Spokane, Wash., and continued as follows: Drive five hours west to 
Seattle; drive two hours north on Interstate 5 to the Canadian border; 
cross the border via the SR-543 “Truck Crossing” right before Blaine 
into British Columbia; then spend another hour on the road, bypassing 
Vancouver city by taking Highway 15 to Highway 1 West to the ferry 
terminal at Horseshoe Bay; drive onto the ferry bound for Langdale 
(check the schedule at bcferries.com) for an enjoyable 40-minute 
crossing; then enjoy the final two-hour drive up the Sechelt Peninsula 
on Highway 101 through Sechelt and other quaint towns to Egmont. 

Candy-striped shrimp (Lebbeus grandimanus) live in 
association with crimson sea anemones (Cribrinopsis 
fernaldi) in an example of symbiosis. These 1-inch-long 
shrimp are also called clown shrimp, and the anemones 
are also called snakelock sea anemones. 

http://www.bcferries.com
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M
y first dives were in the chilly waters off 
Massachusetts and California. A few 
years later, as I slipped below the waves 
in Discovery Bay, Jamaica, my career as 

a coral-reef scientist was set in motion. I have never 
looked back on that decision.  

I have looked back, however, on what has happened 
to the ocean in the 45 years since I first strapped a 
scuba tank on my back. I have seen plastic pollution, 
dead zones, collapse of fish populations and corals 
bleached. These bad-news stories ricochet across both 
traditional media and social media. As journalists like 
to say, “If it bleeds, it leads,” and we help the process 
along by sharing videos and stills of ocean desecration 
with friends and family on Facebook and Twitter. 

As divers, we do not even need the media to tell 
us about the problems — we see the problems, 
particularly on coral reefs. I got my first dose of 
bad news shortly after finishing my graduate school 
research in the 1980s, when the beautiful corals of 
Discovery Bay were replaced by seaweed. Today, 
we swim over reefs where live corals are few and far 
between. We get excited by tiny fish because too often 
nothing larger is swimming around. When we get back 

to the shore, straws and cigarette butts lie where there 
should be only sand. There are still interesting and 
beautiful things to see, but for those of us who have 
been diving for decades, the losses cannot be ignored. 

There are, however, successes in ocean conservation 
amid the doom and gloom — successes that show 
the way to a better underwater future. I have come 
to realize that we do not share these stories often 
enough and that even marine scientists who work on 
conservation issues are often unaware of what has 
been achieved. If we do not identify, learn from and 
celebrate these examples of what is working, how can 
we expect success to spread? So from my long list of 
successes large and small, here are just a few examples 
for inspiration.

PROTECTING SPACES 
Around the world, nations are setting aside parts of 
the ocean for protection. Since the 1960s, the surface 
area of these marine protected areas has grown by 
more than 8 percent per year. Of particular note is the 
recent increase in large protected areas in remote parts 
of the ocean. Nine of the 10 largest protected areas on 
the planet are now in the ocean. Are they enough? Not 
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This turtle was photographed in Raja Ampat, 

Indonesia, where a new zoning plan was 
recently put into place to prevent overfishing 

and shark finning in 900,000 acres of ocean.
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From top: Examples of marine conservation successes include 
the newly designated 57,000-square-mile protected area 
surrounding Mexico’s Revillagigedos Islands, the rebound of 
the sea otter population in Monterey Bay, Calif., the effective 
management of manatees in Florida and the shark sanctuary 
that exists throughout the Bahamas.

yet, as they amount to only 4 percent of the total area of 
the ocean (for comparison, 15 percent of the Earth’s land 
area is protected). Scientists suggest that our ultimate 
target should be 30 percent of the ocean protected, so we 
have a long way to go. Moreover, the majority of these 
protected areas are underfunded and understaffed. Even 
so, a recent study showed that 71 percent are working by 
at least some measures, with financial support making 
a big difference in terms of the likelihood of success. In 
other words, the money you pay to dive in these special 
places is likely making an important contribution.

One of the most recently declared protected areas 
is in the Pacific off the coast of Mexico. On Nov. 24, 
2017, Mexico’s president decreed 57,000 square miles 
surrounding the Revillagigedos Islands to be off limits 
to fishing and mining. Notably, while the islands will 
remain uninhabited, commercial dive operators will 
continue to be allowed to run dive trips to the area. The 
sightseeing will be fantastic. As Matt Rand, director of 
the Pew Bertarelli Ocean Legacy Project put it, “It’s an 
important place biologically for megafauna, kind of [a] 
superhighway, if you will, for sharks, manta rays, whales 
and turtles.” The Mexican park joins others established in 
2017 — by Chile, around the island nation of Niue and in 
the Ross Sea in Antarctica. 

SAVING SPECIES
Speaking of megafauna, there are spectacular successes in 
this area as well. Some of them occurred so long ago that 
we tend to take them for granted. Sea otters are perhaps 
the best example. Divers in Monterey Bay, Calif., and 
nondivers on shore can easily enjoy their antics today and 
might not know that because of the value of their fur they 
were hunted nearly to extinction before hunting them 
was banned in 1911. In fact, they were thought to be 
entirely extinct in California before a small population of 
about 50 animals was discovered in the 1930s. Although 
the picture is not uniformly rosy, the situation is far 
better than it was a century ago, with recent numbers 
exceeding 3,000 sea otters, thanks to the steps we took to 
protect these charismatic creatures. 

We all love to spot a turtle during a dive. Thankfully, 
our efforts to reduce hunting, egg collecting and 
accidental deaths in fishing gear are having an impact, 
and many populations of turtles are increasing. While 
there are worrying counterexamples, particularly for 
leatherbacks, there are more successes than most people 
realize. For example, at Hawaii’s French Frigate Shoals 
(part of the Papahānaumokuākea Marine National 
Monument) nesting numbers of green turtles increased 
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from about 200 to 2,000 between 1973 and 2012. 
Manatees are showing similar improvement. Florida’s 
manatee population has increased 500 percent since 
the late 1960s, when they were first protected — 
evidence that restoring natural habitats and imposing 
speed limits on boats are having a positive effect. 

Shark populations have also seen improvement 
after the implementation of protections. The movie 
Jaws led a generation of water lovers to fear these 
majestic animals, while at the same time a fondness 
for shark-fin soup caused their numbers to plummet. 
While they still deserve our respect, they are now 
also getting some of our love. Thanks to dive tourism, 
sharks are worth a lot more money alive than dead. 
Palau, one of the world’s preeminent dive sites, 
banned shark fishing in its waters in 2009. Disgust 
with the cruel practice of cutting off fins and leaving 
the sharks to bleed to death has also led to bans on 
sales and shipments of shark fins. As a result, you are 
now more likely to have the excitement of seeing a 
live shark than you were 20 years ago. 

CLEANING UP POLLUTION
Too many nutrients in the water can cause algae to 
bloom. The result is murky water, which is not ideal 
for divers or for the organisms on the seafloor that 
need light. When we take steps to clean up the water, 
however, recovery is possible. Tampa Bay, Fla., is a 
case in point. In the 1960s and 1970s, polluted water 
caused algae to grow in the water, cutting off light to the 
seagrasses growing on the seafloor and causing them 

to die. But thanks to new regulations, the Tampa Bay 
Estuary Program announced in 2015 that seagrasses had 
returned to 1950s levels, an extraordinary success by 
any measure. That no doubt makes for clearer water in 
Tampa Bay’s many dive sites.

A similar story can be told for Kāne’ohe Bay, on the 
northeast coast of Oahu, Hawaii. Prior to the 1930s, 
the bay was described as a coral garden, but decades of 
chronic sewage contamination and several major spills 
caused seaweeds to grow out of control and smother 
the corals. In 1979 the sewage outfall was removed, 
water quality improved dramatically, and the corals 
recovered. Unfortunately, other problems are brewing, 
particularly global warming, which has caused several 
major coral bleaching events beginning in 2014. 
Serious science is needed to address these and other 
threats, in Kāne’ohe Bay and around the world. 

HELP FROM SCIENCE AND TECHNOLOGY 
The threat to coral reefs is so dire that some scientists 
are working on developing super-corals more resistant 
to high temperatures, selectively breeding the survivors 
of past bleaching events, much as we have selectively 
bred dogs and cats. Kāne’ohe Bay, the site of much past 
destruction, is an epicenter for this effort; what better 
place to look for resilient survivors than where more 
than 21 percent of the corals died in 2015 because of the 
too-warm water. Coral restoration depends on ensuring 
local conditions are healthy where new corals are 
planted, but these efforts will likely be more successful 
in the long term if we start with the toughest corals. 
This is also where scientists are developing methods to 

Ken Nedimyer, founder of the Coral Restoration Foundation, 
tends to staghorn corals, which will later be outplanted on 
the reefs off Key Largo, Fla.  

Below: Greater adoption of alternative energy sources such 
as wind and solar may help mitigate the ocean acidification 
and climate change associated with burning fossil fuels.
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put coral sperm and eggs in deep freeze, creating a seed bank for the sea 
to make sure that we do not lose genetic diversity.  

Science and innovation can make a difference in areas other than 
just coral preservation. Thanks to high-tech satellite technology, we are 
getting better at tracking down the bad actors that can wreck a dive site 
in a matter of hours. The ocean plastic problem is enormous, but labs 
all over the world are working on solutions. Perhaps the most important 
technology supports the green energy revolution in which the ocean will 
likely play a growing role. A group of researchers at Massachusetts Institute 
of Technology estimated in 2017 that wind energy collected from over the 
ocean might have the potential to provide “civilization-scale power.” 

WHY OPTIMISM MATTERS
People often ask how I can be optimistic when there is so much to 
be worried about. Or they worry that promoting optimism could 
make things worse by causing people to become complacent or giving 
ammunition to people who are opposed to conservation in principle. 

Truth be told, I have not always espoused optimism. I spent several 
decades giving talks about the decline of coral reefs, so much so that my 
husband (also a marine biologist) and I were called Drs. Doom and Gloom. 
About 10 years ago, however, we realized that all the negative news was 
leading to apathy rather than action, because people tend to give up when 

faced with big problems without answers. Even more striking, the students 
we were training clearly wanted to learn about solutions to the problems 
they were inheriting. Slowly but surely we changed our approach, and in the 
process we discovered that while the problems are real, so are the thousands 
of important but less-known examples of success.  

So on World Oceans Day in 2014, several of us joined forces to launch a 
Twitter hashtag campaign, #OceanOptimism. Search for #OceanOptimism, 
and you will learn about a success you knew nothing about. Since we 
launched it, the hashtag has reached more than 90 million Twitter accounts 
and has spawned new optimism movements, including Earth Optimism 
(because, after all, we care about the land as well). On Earth Day weekend in 
2017 (April 21-23), more than 25 Earth Optimism events occurred around 
the world (visit earthoptimism.si.edu to hear the presentations from the 
Earth Optimism Summit hosted by the Smithsonian Institution).

Yes, there are days when the news makes me sad or mad, but I focus 
on the positive, keeping this quotation from Voltaire in mind: “Don’t let 
the perfect be the enemy of the good.” Just because not every sea turtle 
population is on the mend, do not negate the importance of those that 
are and the efforts of the many people that underpin these successes. 
They are living proof of the wisdom of this African proverb: “If you think 
you are too small to make a difference, you haven’t spent a night with a 
mosquito.” You, too, can get involved and work for a healthier ocean. AD
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“DON’ T LE T THE PERFECT BE  
    THE ENEM Y OF THE GOOD.”
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D
iabetes is a disease that affects the 
endocrine system — the collection 
of glands that produce hormones, 
which regulate metabolism, 
growth and development, 
tissue function, sexual function, 

reproduction, sleep, mood and more. In the past the 
medical community advised against diving for people 
with diabetes, but today many diabetics are able to 
dive successfully and safely.

The main hazard of diabetes is its effect on the 
pancreas, the organ that produces insulin and 
glucagon, which are the hormones that balance 
and maintain your blood glucose (blood sugar). 
Approximately 415 million people worldwide suffer 
from diabetes, and by 2040 the number is estimated to 
rise to around 642 million.

Having diabetes means either your pancreas does 
not produce enough insulin or the cells of the body do 
not respond properly to the insulin produced. With 
type 1 diabetes, the pancreas fails to produce enough 
insulin, which leads to insulin dependency (the need 
for insulin injections). The cause of type 1 diabetes is 
currently unknown. Type 2 diabetes begins with insulin 
resistance, a condition in which cells fail to properly 
respond to insulin. This can also lead to insufficient 
insulin production. People can control type 2 diabetes 

by maintaining a 
healthy diet and taking 
oral medication. The 
most common causes 
of type 2 diabetes are 
an unhealthy lifestyle, 
excessive body weight 
and lack of exercise.

Medical experts historically advised against diving 
for people with diabetes because diabetics can 
experience potentially life-threatening conditions 
when suffering from high blood sugar (hyperglycemia) 
or dangerously low blood sugar (hypoglycemia).

Insulin (like physical exercise) lowers your 
blood sugar, and glucagon (along with foods that 
contain glucose) raises your blood sugar. People 
with diabetes may often experience overly high and 
low blood sugar levels, which puts them at a much 
higher risk of suffering an accident underwater. 
Developing hyperglycemia or hypoglycemia while 
underwater may lead to loss of consciousness and 
even death, especially when the illness is unstable or 
newly discovered.

Common risks, symptoms and effects of high and 
low blood sugar include the following:

hyperglycemia (high blood sugar): extreme thirst, 
frequent urination, dry skin, hunger, blurred vision, 
nausea, drowsiness, slow-healing wounds and vomiting

hypoglycemia (low blood sugar): trembling, fast 
heartbeat, sweating, dizziness, anxiousness, paleness, 
hunger, weakness/fatigue, headache and fainting

When people with diabetes experience any sign of such 
symptoms, they should immediately check their blood 
sugar using a blood glucose monitoring device. If blood 
glucose is low, they should eat or drink something with 
sugar or take glucose tablets; if blood glucose is high, 
they should take the appropriate medicine.

Symptoms and precautions are difficult, if not 
impossible, to identify and manage underwater. Due 
to the scope of potential problems diabetes can cause, 

GUIDELINES AND THE LATEST RESEARCH
B Y  C R I S T I A N  P E L L E G R I N I

Diving
withDiabetes

Diabetes involves too much glucose 
in the blood, which can lead to a 
variety of problematic and debilitating 
symptoms. In type 1 diabetes, the 
body’s immune system attacks the 
cells of the pancreas (the large organ 
shown in pink) that produce the 
hormone insulin. Diminished insulin 
production leads to the buildup of 
glucose in the blood.



people with diabetes face a greater risk when it comes 
to diving safely.

Even today some medical experts strongly disapprove 
of diving by people who have diabetes. Divers with 
diabetes, however, along with physicians and dive 
researchers have demonstrated that by taking the right 
precautions it is possible to pursue one’s passion for 
diving without jeopardizing one’s health and safety.

Before diving, people with diabetes should know 
their limits and always speak with professionals to 
get an objective assessment of their health status. No 
matter how well controlled one’s condition may be, 
people with diabetes cannot dive without restrictions. 
They must accept that the risks they face are higher 
— even if their diving skills are equal to or greater 
than those of nondiabetics. Having diabetes should 
not prevent people who are sufficiently healthy and 
capable from exploring the world, but they must 
always take the right safety precautions.

DAN EUROPE DIABETES RESEARCH
Results from research by DAN Europe suggest that to 
prevent worsening of hypoglycemia and to correctly 
interpret hypoglycemia-like symptoms while diving, 
divers with diabetes could benefit from real-time 
blood glucose (BG) monitoring during their dives. 
During one study of 26 dives in a hypberbaric chamber 
by diabetic divers, researchers noted no statistical 
differences among the BG measurements recorded 
every five minutes before, during and after dives.

This study, featuring the use of a continuous 
glucose monitoring (CGM) system in a waterproof 
case, was a perfect example of how technology can 
help people with diabetes increase their dive safety. A 
subcutaneous sensor monitored interstitial glycemia, 
and a display showed real-time blood glucose levels, 
allowing the divers to continuously check their BG.

Another DAN Europe research study found similar 
results, demonstrating through continuous monitoring 
that although BG levels declined progressively, diving 
did not impart a significant risk of hypoglycemia.

These DAN studies point to a potentially useful 
conclusion: A real-time CGM system used by diabetic 
divers while diving can provide immediate information 
on BG values and trend. This could mean both a 
significant increase in diving safety and enhanced 
knowledge of and interest in this specific field. These 
data could be valuable, considering that hypoglycemia-
related problems during diving can be easily confused 
with other symptoms such as those that result from 

nitrogen narcosis or alternobaric vertigo (unequal 
pressure in the middle ears).

Natasha, a young diver with diabetes who took part 
in one study, had this comment about using the CGM 
system while diving: 

I’m used to regularly monitoring my blood 
glucose during the day; I’ve being doing this 
since I was a kid. However, being able to test it 
every five minutes while below the surface was 
just unbelievable. I finally felt safer while doing 
what I love most along with people I love: being 
underwater and enjoying marine life.

For divers who do not suffer from any long-term 
complications, diving with diabetes is possible, provided 
they have regular medical checkups and keep their 
diabetes well controlled to minimize potential risks.

Recommendations for diving with diabetes
• Consult with a doctor who has expertise in diabetes 

and/or dive medicine before attempting to dive.
• Always wear a diabetes medical alert bracelet so 

fellow divers and rescuers are aware of your disease 
in case of an emergency.

• Always carry oral glucose with you, both on the surface 
and underwater. Make sure your buddy has some too 
and knows how and when to provide it to you.

• Have a glucagon injection available on the surface in 
case you lose consciousness.

• Eat food with slow-to-digest carbohydrates before 
you dive to promote a stable glucose level.

• Measure your blood glucose immediately before and 
after diving.

• Avoid depths greater than 100 feet. The risk of 
nitrogen narcosis increases at depths greater  
than 100 feet, and its symptoms can be confused 
with hypoglycemia.

• Avoid diving for longer than 60 minutes.
• Log your dives, and take note of your blood sugar 

levels for future reference.
• Do not dive in cold water, strong currents or 

conditions that demand strenuous activity.
• If you have type 1 diabetes, ensure your blood sugar 

is stable and no less than 150 mg/dL (8.3 mmol/L).
• Consider using a CGM system to check your BG in 

real time.
• Stay hydrated and healthy before, during and  

after diving.
• Remain relaxed, and enjoy the experience. AD
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Clockwise from top: Some people 
with diabetes must self-administer 
insulin to regulate their blood glucose 
levels. A diver shows off a continuous 
glucose monitoring device in a 
waterproof case during a recent study 
by DAN Europe. Although hydration 
is important, divers with diabetes 
should be wary of consuming foods or 
drinks high in sugar in the context of 
diving. Such foods and beverages can 
destabilize blood sugar, which must 
be managed carefully around diving 
activities. Divers with diabetes should 
ensure others are aware of their 
disease so they can get appropriate 
care in an emergency.

“Before diving, people with diabetes  
      should know their limits and always 
                speak with professionals to get
                         an objective assessment of
                                  their health status.”
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HARBOR SEAL TUG AND TAG

One of the sneakiest animals to interact with 
underwater is the harbor seal. Usually quite shy, they 
avoid divers whenever they can. Occasionally, they 
engage in a fin-tugging version of seal keep-away, 
using kelp to cover their escape routes. This subadult 
led us on a chase through his neighborhood. He would 
circle behind us now and then for just long enough 
to give us a chance to try to reach him. He finally felt 
sorry for us slow, clumsy, lumbering creatures and 
held still just long enough for this shot. 
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Shooter articles in Alert Diver are about legacy: a place 
earned through decades of commitment to the art of 
underwater photography. They are also about the ability to 
consistently communicate a technically refined and unique 
vision of the underwater world. Andy Sallmon and Allison 
Vitsky Sallmon have compressed the time usually necessary 
to gain their rightful spots at the top through hard work, 
passion, collaboration and a little friendly competition. 

ANDY SALLMON
Andy was the first of the pair to realize that he would 
spend his life underwater. The die was cast 
at age 4 as he held onto his father’s back 
for a swim to the end of a pier in Santa 
Cruz, Calif., impervious to the cold and 
exhilarated by the waves. He lived in 
inland Northern California, however, 
so ocean interludes were rare, and 
most of his aquatic adventures took 
place in lakes and rivers. His first dive 
experiences were not in the ocean but 
in Lake Tahoe on the border between 
California and Nevada.

Andy was 21 at the time and a bartender on 
a Lake Tahoe cruise boat. When he and a buddy 
heard about a new local dive shop, they became its first 
students, doing their training dives in the lake and going to 
Monterey, Calif., for their open-water dives. Andy said it 
was “love at first breath” off Point Lobos. He did 100 dives 
that first year, most from California liveaboards to hunt for 
lobster and abalone. He was conflicted for a while, spending 
time as a ski bum before his passion for scuba won out. 
He identified a path to the scuba lifestyle by becoming 
a dive instructor with the Professional Association of 
Diving Instructors (PADI), so in 1980 he enrolled in PADI 
International College in San Diego.

The 10-week course introduced him to underwater 
photography with the Nikonos system, and he took more 
advanced photography courses as his electives. In December 
1980 he became a PADI instructor, but after he was out of 
school he had no access to its cameras and no money to 
buy one of his own. Then he saw an ad for a Nikonos II for 
$60 in the local thrift newspaper. He could barely afford 
that, and he figured it was probably stolen. It turned out the 
seller was a Navy camera repairman in Coronado, Calif., 
who would scavenge parts from various flooded cameras to 

cobble together ones that functioned, more or less. 
Next Andy scrounged a Sonic Research SR2000 

strobe, but lacking money for arms or a 
camera tray, he dived for the next several 

years with his camera in one hand and 
his strobe in the other.

Soon Andy made his way to the 
relatively warmer and much clearer 
water of the Hawaiian island of 
Maui as a dive instructor for Central 

Pacific Divers. He was not making a 
lot of money, but he got to dive for free 

at Molokini Crater and Lanai at a time 
when it was not uncommon to see hundreds 

of whitetip reef sharks cloaking the seafloor and 
mantas swirling above. He eventually expanded his gear 
collection to include an Ikelite Substrobe 150 and a Nikonos 
IV camera. Being a dive instructor in paradise was not a 
forever job though, and he preferred life on the mainland. 
He moved back to the San Diego area about five years later.

Back in California, Andy began making a name for 
himself by winning photo contests, notably the Nikonos 
Shootout and the Monterey Shootout. He taught 
underwater photo classes and became a representative 
for strobe and housing manufacturer Sea and Sea. He 
started contributing marine-life images to photo CDs 
that were being sold at the time, contributed to a series of 
Lonely Planet travel books and worked with Monterey Bay 
Aquarium to create huge backlit transparencies for their 
displays. In 2009 he met Allison Vitsky.

ANDY SALLMON AND ALLISON VITSKY SALLMON: 
A NEW WAVE OF UNDERWATER PHOTO EXCELLENCE

FISHEYE

The circular format is my favorite for certain scenes. Not all settings — in fact, not many — work. Sometimes the edges of the image form 
a natural circle in your viewfinder. That is when you know that a scene is probably right for a circular image. An extremely wide viewpoint 
is another key piece of the circular puzzle. Some subjects are just too grand to remain in a rectangular box and need to be let out. To make 
this image work and not just be a circular background, I needed multiple subjects. The kelp formed an aesthetic curve at the top, the red 
gorgonian made a colorful impact, and the bright orange garibaldi made the perfect cameo appearance at just the right time. 
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PYGMY PAIRING

Though my passion is big animal photography, I do love the small stuff, too. 
The tiny Hippocampus bargibanti (pygmy seahorse) adorns certain species 
of soft coral fans like animated Christmas tree ornaments. Some guides 
manipulate them with pointers for photographers, leaving the telltale sign of 
closed polyps. Diving in Lembeh Strait, I came across this pair with polyps 
undisturbed. Hoping they would not sense my presence and move apart,  
I backed away from the sea fan to reposition my strobes. When I returned,  
I was rewarded for my care and slow movements with this wonderful pose.
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GATORADE 

Over-under shots are a unique specialty. They usually involve swimming in crystal blue 
warm waters of an idyllic destination. There is another version though — one in which the 
model has big sharp teeth, and the water is Gatorade green. We found a place in South 
Florida where alligators were plentiful and not too shy. They cautiously watched us while 
we set up. Working as a team — one person on polecam, the other on safety watch — we 
remained still and quiet until the gators’ curiosity got the better of them, and they swam 
to the camera and enabled this shot.

HAMMERHEAD PATROL

Cocos Island is one of the best places in the world to experience scalloped hammerhead 
sharks. Their odd-shaped heads make them look formidable, but in reality they are as 
skittish as they can be. To view them “camera close” ideally requires a closed-circuit 
rebreather and remaining motionless on the bottom just outside one of their cleaning 
stations. This small group of scouts on patrol surprised us as they sped in on a current 
between Manuelita Islet and the main island. This image was made possible by having  
my camera settings, strobe power and position all set for a grab shot.

SHOOTER: ANDY SALLMON
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INTO 
THE LIGHT

The amazing cavern 
systems that deeply 
carve their way into 
the Solomon Islands 
create fabulous 
opportunities and 
endless headaches 
for the underwater 
photographer. If you 
can get the glaring 
bright sunlight right, 
then the dark areas 
go ink black; if you 
get even the slightest 
detail in the black, 
then the sunlight 
portions look like a 
nuclear blast. One 
must hit the dive 
site — and the 
shutter release — at 
just the right time 
to be successful. 
I had to align the 
sunlight, sunrays, 
cavern walls and 
Allison just perfectly, 
or it would not have 
worked. Thanks to her 
immense patience 
and a 32-gigabyte 
memory card, luck 
was on my side. It 
also helped that I am 
as persistent as a pit 
bull once an idea for 
an image gets into 
my head. 
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ALLISON VITSKY SALLMON
Allison grew up in Jacksonville, Fla., spending her 
time swimming and hanging out at the beach. After 
graduating from Boston University with a degree in 
communications, she headed to the University of Florida 
to study veterinary medicine. Diving did not appear on 
her radar until her mom got the idea to do a family dive 
trip to Cozumel in 1992. Allison reluctantly agreed to 
be her mother’s dive buddy and signed up for a scuba 
course. In the caves and springs of nearby Gainesville, 
Fla., her passion for all things scuba took root; by the 
time she went to Mexico later that year, she had logged 
more than 100 dives.  

Diving took a back seat to school for a while. In 2003 
Allison had completed vet school and her residency and 
was back in Boston for a postdoctoral fellowship. Eager to 
have diving as a part of her everyday life, she became part of 
the dive community in Gloucester, Mass., and immediately 
fell in love with temperate water. Her drysuit kept her 
warm, and her overwhelming curiosity about the cold, rich 
marine environment kept her engaged. Life was good for 
the young veterinarian until all of a sudden it was not.

At age 33 Allison was diagnosed with breast cancer. 
She wrote about the experience in the Fall 2017 issue 
of Alert Diver (AlertDiver.com/Pink_with_Purpose): 
“I’m a 14-year survivor of grade 3 triple negative breast 
cancer.… At 33, every breast cancer survivor I knew 
was 20 years or more my senior.” The surgeries and 
rehabilitation she underwent on her road to survival have 
not defined her life, but they led her to create Dive into 
the Pink, a 501(c)(3) nonprofit organization that raises 
money for breast cancer research and patient support via 
engagement with the dive community. 

About the time Allison was well enough to get back 
to diving, she got from an ex-boyfriend a Sea and Sea 
DX-1G, an early amphibious compact digital camera with 
a strobe that she took with her on her very first warm-
water exotic dive holiday — to the Solomon Islands. 
Allison thus earns the honor of being the first shooter 
profiled in Alert Diver who never shot film underwater — 
whose entire career has been in digital photography. It is 
certain she will not be the last.

The photography Allison did during her Solomons trip 
left her yearning to quickly get better. Two Wetpixel.com 
moderators who were on the trip gave her sage advice 
while on the boat. Upon returning home, she read all the 
underwater photo books that she could find — by authors 
such as Martin Edge, Michael Aw, Stephen Frink and 

others. As much as she loved temperate water, she was not 
a fan of the snow and cold topside, so she moved to San 
Diego, bought a digital single-lens reflex (dSLR) camera 
and joined the dawn patrol of active divers to sneak in a 
beach dive before work in the morning. She would often 
show up to histopathology rounds with wet hair and dents 
from her face mask still marking her cheeks. Within a year, 
she began entering photo contests, almost immediately 
winning placements in a big international competition. 
One of the judges was Andy Sallmon.

Andy and Allison were active divers in Southern 
California, but their paths never crossed until they met 
at a film festival. They were in other relationships at the 
time, but they became friends over the following year.

When asked how they realized they had found true 
love, they both said it came down to diving. They 
contended that people either love California diving, or 
they temporarily enjoy it but eventually stop doing it. 
All Andy and Allison really wanted to do on any given 
weekend was to jump on a dive boat, take pictures and 
not have to apologize for it. 

When things began to get serious between them, Andy 
had a soul-searching moment with Allison. “You aren’t 
going to quit diving on me, are you?” he asked. By way of 
an answer Allison led him out to the garage and opened 
the door on a dive locker containing three drysuits, 
several wetsuits, dozens of single- and double-tank rigs, 
multiple regulators and computers and all the other 
paraphernalia of a woman clearly hooked on scuba. It was 
a match made in heaven.

Today, in addition to their regular contributions 
to the pages of Alert Diver and elsewhere, Andy is a 
sales representative for Sea and Sea, Seacam, Light 
and Motion, and Beneath the Surface, and Allison is a 
veterinary pathologist. She made the following comment 
about their partnership:

Working as a team is incredibly rewarding but really 
hard at times. We treat each other equally, never 
condescending toward the other, and we always 
share modeling duties. We try to keep it very fair, 
but of course if Andy is the model and I finish getting 
my shots right about the time 30 divers descend 
upon us, or the current brings a brown mass of 
turbidity upon us, or the very skittish harbor seal 
I was photographing decides to swim away, it’s 
absolutely not my fault. I don’t feel bad about it, 
and neither would he!

http://www.alertdiver.com/Pink_with_Purpose
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GUITARFISH

This image is a perfect example of how closed-circuit rebreathers 
can come in handy in the kelp forest. Shovelnose guitarfish are 
not uncommon in Southern California, but they are often seen on 
the ocean floor buried underneath a pile of sand. It was near the 
end of my dive day, and I was starting to think about heading 
back to the boat when I saw something I had seen only a few 
times before: a large, beautiful guitarfish swimming in mid-
water. I hid behind a kelp-covered rock, hoping it would continue 
its course toward me. As it rounded this strand of kelp, I released 
the shutter, capturing a few images before it rapidly swam away.   



IMAGING
SHOOTER
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BLUE WHALE DESCENT 

Blue whales are endangered and notoriously shy, and even the luckiest 
photographers often have to be satisfied with images of whale butt. On this 
day we were supposed to dive nearshore reefs, but a plankton bloom had 
dropped the visibility to nothing. We decided to head offshore where there 
was blue water, intending to freedive under kelp paddies to photograph 
schooling fish and molas. We dived on paddies all day, finding nothing but 
often seeing blue whale blows in the distance. We were just about to get 
out of the water and head home when a huge blow appeared right in front 
of me. After a shocked second, I dived down and took as many images as I 
could. Photo aside, this stands out as the most incredible thing I have ever 
experienced in the water or otherwise: sharing eye contact with the largest 
creature to have ever lived on this planet.

CATHEDRAL REEFSCAPE

Fiji’s reefs are truly beautiful, and Cathedral Reef is one 
of our favorite sites because of the array of soft corals and 
bright fans in and around a large, cavernlike structure. We 
tested our teamwork skills here by taking turns modeling 
for each other. This kind of cooperation is not as easy as it 
sounds — it can be tough to communicate and easy to lose 
patience. Plus, it is inevitable for one of us to get the short 
end of the stick at some point during a modeling dive: Fish 
swim off, ambient light changes, and boats full of divers 
show up. Whichever one of us is hovering above the reef 
awaiting his or her turn to shoot has to come to terms with 
being out of luck.  

SHOOTER: ALLISON VITSKY SALLMON
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JELLYFISH WITH GOLDEN TREVALLY

On a recent trip to Palau we spent a lot of time diving 
World War II wrecks in and around the harbor. One morning 
as we were motoring back to our liveaboard for breakfast 
after an early dive, our guide shouted, “Medusa!” We 
looked down and saw a lovely jellyfish sheltering a juvenile 
golden trevally. Naturally, we decided to delay breakfast 
and instead take turns shooting the pair. Exposing them 
properly was a challenge: Jellyfish are translucent and often 
require quite a bit of external light, but the presence of the 
reflective trevally meant that camera aperture, strobe output 
strength, and strobe placement needed to be carefully 
considered and balanced. Add in the clouds of particulate 
in the water of the harbor, capturing the scene well easily 
occupied the entire surface interval. The crew was kind 
enough to save us some toast and bacon.

KAPAL INDAH WRECK

Lembeh Strait is known for its bizarre and fascinating macro creatures, but 
interesting and lovely wide-angle opportunities are there as well, including gorgeous 
reefs and a few fantastic shipwrecks. This wreck is appropriately called Kapal Indah 
(meaning “beautiful ship”). Much of it is covered in colorful soft coral, which is 
usually my photographic focus when I dive it. On this dive, however, the schools 
of catfish that swam alongside the structure distracted me. Sheltered against the 
brilliant orange rust of the hull, this school was so compact and striking that I 
photographed the scene from every vantage point I could manage. AD



I
n the world of fashion photography, studio 
shooters use lighting in various ways to create 
dramatic effects in their images. Light sources 
from different vantage points can accentuate the 
model’s features in distinctive ways. This not only 

adds drama to the image but also creates an element of 
style — a unique visual signature.

Backlighting and rim lighting are two examples of 
the techniques studio photographers use to create 
special visual effects with light. Working in a controlled 
environment such as a photo studio is obviously much 
different from shooting underwater. But with a little 
practice and persistence, some studio techniques can 
quite effectively transfer to underwater photography.  

 The opportunity to photograph an exotic subject 
can engender a great deal of excitement, but even the 
most coveted subjects, such as Rhinopias scorpionfish 
or hairy frogfish, can appear flat or uninteresting, 
especially when they are lying on sand. The biggest 
challenge with these subjects is effectively highlighting 
the detail that makes them so interesting in the first 
place. While it is easy to appreciate the beauty of these 
ornate subjects, it is quite difficult to shoot them well.  

 “Special lighting for special critters” has been my 
consistent mantra and has motivated me to develop 
my use of different lighting techniques. Backlighting, 
sidelighting, rim lighting and two-point lighting (which 
I like to call “the works”) have become frequently used 
tools in my photographic toolbox. My mentor was a 
master of rim lighting, executing it with a hand-held bulb 
flash. Taking a cue from him, I carry a torch (dive light) 
with me and experiment with it in different scenarios and 
angles. It is not so much the power of the torch that is 
important, but it is the creative license the torch will give 
you once you begin to use one in your image making.

BACKLIGHTING AND SIDELIGHTING
These lighting techniques are not inherently difficult, but 
making them work well requires practice. Some subjects 
are better suited to backlighting than others, but do not 
be afraid to experiment with diverse subjects. Some will 
work; others will not. Backlighting and sidelighting work 
best with an off-camera torch, which will grant you the 

freedom to move around the subject and examine it from 
different angles. Allow the light to sweep across the back 
or side of the subject to illuminate its unique texture 
and features. Try to surround it with a compelling 
studio-style glow. Sometimes a simple line or distinctive 
shape is enough to make the composition pop from 
the background. Make a point of accentuating any such 
aspect of the subject, and work it.

One pitfall with these techniques is that a foreground 
shadow can sometimes obliterate critical details of your 
subject. The expressive eyes of a goby, for example, may 
appear as featureless black dots. Proper implementation 
of strobe light in the foreground to fill the shadow is 
key. Lowering the intensity of the flash can work, but 
sometimes it is at the expense of contrast, leaving you 
with muted tones. The challenge here is to introduce a 
fill flash that is delivered with intensity and to the right 
place on your subject while still allowing the backlit area 
to shine through.

IMAGING
PHOTO TECHNIQUES
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Text and photos by Mike Bartick
THE POWER OF THE TORCH
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A few torch brands offer both 
a red light and an ultraviolet 
light in the same torch head as the 
normal light. I have experimented 
with these different-colored lights in 
backlighting and sidelighting. While these 
photos might not warrant a portfolio unto themselves, a 
few examples make for an intriguing change of pace.

SNOOTS AND TWO-POINT LIGHTING
Snoots are simple cone- or tube-shaped attachments 
to a strobe head that narrow the light beam from the 
flash, enabling the photographer to light a subject 
with precision. When used effectively, the subject 
will be lit while the rest of the frame remains in 
darkness. Snoots can be paired with backlighting or 
sidelighting for interesting effects, offering more then 
just a circle of light that surrounds your subject. This 
form of lighting is highly effective for eliminating 

confusing backgrounds and 
controlling your strobe flash 

angle and flash beam size.  
Two-point lighting uses two 

light sources from opposing 
angles. The goal with this technique 

is to create images with strong 
backlighting as well as effective yet 

controlled foreground lighting. Some 
tinkering and experimentation can lead to 

exciting results.
I like to use a 1,000-lumen torch for backlighting 

and sidelighting. To make the torch more 
effective, I attach a polyvinyl chloride (PVC) pipe 
that is 1 inch in diameter and 5 inches long. I 
heat one end of the pipe and form fit it around 
the light head, making a snoot for my torch. 
This reduces the radial broadcast of light, 
making it more predictably directional.

For the foreground flash, 
I use a snooted strobe, 

which provides control 
and a method for 

directing the 
light to the 
desired area 
of my subject. 

I prefer to use 
my strobe’s pilot 

light with the snoot. This 
allows me to illuminate the 

point at which the strobe is aimed and further empowers 
me to adjust the size of the beam’s iris to my liking.  

Your primary light source will be the torch positioned 
behind the subject. Orient your backlight in a way that 
allows the light to rake across the subject at an angle rather 
than pointing it directly into your lens; this will ensure 
the best light quality without undue flare. The idea is to 
create a silhouette-style shot using the light from behind 
the subject to softly highlight its edges and then fill in the 
shadow with a snooted strobe flash.

I have also tried using two torches and no strobe 
but have had mixed results. Getting sufficient 

Rim lighting can create a dramatic image by accenting 
your subject’s natural lines. Using a torch and snooted 

strobe flash, I attempted to illuminate just the edges of this 
nudibranch because of its strong shape and design. The dive 

site was extremely silty as well, so by controlling the light I 
was also able to eliminate the potential for backscatter.
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illumination from a continuous light source 
requires a slower shutter speed or a higher 
ISO, and this can lead to motion blur. A little 
strobe light in the foreground, however, will 
easily freeze the motion from marine life while 
simultaneously adding authentic color. This style 
of shooting may actually benefit from limiting 
ambient light, ideally by using a low ISO (100) 
and fast shutter speed (1/200). This is especially 
important in shallow or sunny environments and 
less so at night.

My favorite lens choice for this is the 105mm 
Micro-Nikkor, because it narrows the angle of view 
and allows the use of the light’s beam but excludes 
the torch from the frame. A 60mm macro lens 
works well for larger subjects such as Rhinopias, 
but these techniques can also be applied when 
shooting wide angle, too — as long as you can 
obscure the presence of the torch in the frame. A 
100 mm or 105 mm lens is also preferred for full-
framed sensors.

ADVANTAGES AND PITFALLS
Intentional, strategic use of lighting offers 
interesting and creative options in underwater 
photography. Consider both the benefits and the 
challenges of leveraging light.

Advantages
• freedom to move around the subject
• ability to create unique images of common subjects
• no synch speed limits (unless you use a strobe)
• precise light placement
• backlighting and sidelighting
• transilluminates transparent subjects
• can be accomplished in a sunny environment

Pitfalls
• shadow in the foreground without fill flash
• excessive illumination of particulate matter 

(backscatter)

As you can see, the advantages far outweigh the 
pitfalls on my list. I hope you will find the same 
with practice. The power of creativity is often right 
in our hands, and we do not even realize it. Try 
placing your hand-held torch or modeling light 
behind your subject or off to the side, and see what 
kinds of mysteries you unlock. Experiment often 
and with different subjects, and enjoy the process 
of learning. AD

Ambon scorpionfish are a tough subject for me. They are highly 
detailed with transparent tags and appendages covering their heads. 
The females have what appear to be exaggerated eyebrows; males are 
less ornate and slightly smaller. Using my torch and a high shutter 
speed, I lit the subject from the left and slightly behind.

Experimenting with the red or blue accent lights that now come with 
many torches is a great way to get creative. I placed the red light 
directly behind the bottle, lighting it up and making it glow. I waited for 
the goby to stick its head out and used my snoot to control the strobe 
flash placement. Without the snoot, the broad wash of the strobe would 
have overpowered the red light diffusing through the glass.

While applying two-point lighting to this frogfish, a nearby sponge 
coincidentally began to spawn, which gave the appearance of smoke. 
I had no warning that this was going to happen, and in just a few 
frames it was over. 
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Observing small sponges and sea squirts on the bottom is a great way to find gobies, 
which are often found tending patches of eggs. A downside of sidelighting and 
backlighting is that subjects’ eyes can be rendered as black spots. Be aware of this 
possibility, and carefully review your images on camera before you swim back to the boat.  

Rhinopias scorpionfish are great 
subjects for backlighting because 

their bodies are highly compressed. 
Light passes through them with 

ease, allowing you to shoot them 
without any strobe flash. Increasing 

the ISO and opening the aperture 
will enable the sensor to pick up 

a little more light, while a fast 
shutter speed will control the 

sharpness and the motion effects 
of ambient light. I used a stainless-

steel tube attached to the end of 
my lens port to create the small 

swirl effect. The backscatter also 
created an effect that I liked but 
did not plan for. I minimized the 

colors in postprocessing to see 
what would happen and ended up 
liking this version better than the 

more vibrantly colored one.

Hairy frogfish are hands-
down one of my favorite 

subjects on the sand. 
They look like small 

tumbleweeds and closely 
resemble the sand on 

which they live. Brown 
on brown is not always 

attractive though, so it is 
helpful to separate the 

subject from the sand by 
using two-point lighting. 
I allow the light to rake 

the subject from behind 
and use my snoot to add 
back the color and detail 

into the foreground. 



C
oncerned citizens might find a lot 
to worry about right now when it 
comes to the environment. In the 
U.S., industries have renewed efforts 
to weaken some of the country’s 
core environmental protections and 

laws. Whether it’s proposals to open new areas to 
offshore drilling, efforts to privatize our public lands 
and resources or attempts to overturn regulations that 
govern our nation’s fisheries, these challenges can feel 
overwhelming to people who want future generations 
to have healthy and abundant oceans in which to dive.

Although these efforts may be daunting, concerned 
citizens can make their voices heard and effect change.

At Oceana, we work to win policy victories that will 
maintain or restore ocean abundance and biodiversity. 
These victories are in large part due to the actions 
and advocacy of everyday citizens, businesses and 
communities that partner with us to take a stand to 
protect our nation’s marine resources.

Using this approach, we worked with East Coast 
communities to build a grassroots movement opposing 
offshore oil drilling and seismic testing in the Atlantic. 
We worked with more than 12,500 schoolchildren who 
sent letters to the White House in 2016 to save sea 
turtles in U.S. waters. We also engaged more than 200 
businesses and organizations that called on Congress to 
support a bill to ban the domestic trade of shark fins.

Throughout Oceana’s more than 15 years of effecting 
policy change, it has become evident that the most 
powerful way to influence Congress about a given issue 
is through you, the constituents who are most affected 
and most emboldened to take action. When you as a 
concerned citizen call your members of Congress, show 
up to rallies and write op-eds in local newspapers, it 
works. The people who represent you — who rely on 
your votes to keep their jobs — pay attention.

The dive community plays an important role as a 
group of citizens with a stake in the ocean’s future. 
The vibrancy, beauty and diversity to which divers 

are drawn persist in part because of laws that have 
protected our marine resources for decades but may 
now be in peril. More than most other groups, divers 
see firsthand how policy changes at the federal level 
influence the abundance and health of our oceans. 
Divers can also observe the outcomes of existing laws 
such as the bipartisan Magnuson-Stevens Fishery 
Conservation and Management Act (MSA), the 
primary law governing marine fisheries management 
in the U.S. It has helped to end overfishing, protect 
essential habitat and rebuild depleted stocks.

Now, however, we are on the edge of overturning 
decades of progress. In January 2017, Rep. Don Young 
(R-Alaska) introduced the Strengthening Fishing 
Communities and Increasing Flexibility in Fisheries 
Management Act (H.R. 200), which would weaken 
key conservation provisions in the MSA and reduce 
the quality standards for science used in management 
decisions. This could open the door to overfishing and 
reduce transparency, limiting the ability of citizens to 
access basic fishery information.

This legislation would threaten some of the most 
iconic and popular fish that divers enjoy seeing and 
that seafood lovers want on their dinner plates. (While 
these desires might appear to be contradictory, they 
can coexist with enlightened conservation measures.) 
We must not forget that species can come back from 
the brink of collapse; grouper populations in the Gulf of 
Mexico, for example, were recently overfished but were 
rebuilt through management measures in the MSA. 

So how can divers help? Visit whoismyrepresentative.
com and find the contact information for your U.S. 
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WATER 
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OCEAN ADVOCACY 
IN AMERICA
By Lora Snyder, Oceana Campaign Director

https://whoismyrepresentative.com/
https://whoismyrepresentative.com/


congressional representative. Oceana encourages 
you as a citizen who cares about our oceans, our 
coastal communities or our nation’s seafood, and who 
wants a healthy and vibrant ocean for your children 
and grandchildren, to call your U.S. congressional 
representative and voice opposition to H.R. 200. For 
divers and dive businesses specifically, Oceana is 
currently collecting signatures for a petition to urge 
Congress to protect the MSA. 

Our most important advice is to get involved. 
Whether that means attending a city council meeting, 
organizing a letter-writing campaign or gathering a 
group of friends and visiting your U.S. congressional 
representative’s local or Washington, D.C., office, it is 
all important — and it all matters, now more than ever.

Divers are some of the most vocal champions for 
protecting our oceans. The future of the ocean depends on 
those who care and make their voices heard. Those with 
political power are often swayed by lobbyists’ financial 
contributions, but legislators will take notice if a significant 
percentage of their constituency speaks up about a 
particular issue. We witness this influence when we are on 
Capitol Hill talking to legislators and their staff.

While more legislation that would lead to degradation 
of the marine environment may be introduced and more 
executive orders rolling back environmental protections 
may be signed, we should not give up. This country is 
home to millions of Americans who want to safeguard 
our nation’s precious resources, and individuals can 
magnify their power by working with like-minded others. 
For the sake of our oceans, we should use our voices to 
protect what we love. AD
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From top: Oceana works 
to oppose the expansion 
of offshore oil drilling 
to protect fish stocks, 
tourism, managed 
resources and coastal 
communities.

A group of schoolchildren 
delivers more than 
12,500 letters from kids 
from all 50 states asking 
officials in Washington 
to mandate the use of 
turtle excluder devices in 
shrimp trawls.

Among the ocean’s most 
charismatic animals,  
sea turtles are 
appreciated by divers 
and nondivers alike.

GET INVOLVED
For more information or to add your name in support of a 
particular ocean initiative, please visit Oceana.org or send 
an email to info@oceana.org. 
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W
hen a dive accident occurs, 
prompt action can greatly 
improve the outcome — 
if the rescuers respond 
appropriately. Oxygen 
administration is a critical 

element of first aid for dive accidents, but there are 
several ways to do it. Oxygen units include various  
delivery systems, including oronasal masks, 
nonrebreather masks and bag valve masks, so  
divers should know the appropriate mask to use in 
each situation.

ORONASAL MASKS
The oronasal mask is the most versatile and effective 
delivery device in most circumstances. When used 
properly, it can deliver a high fraction of oxygen 
to breathing, responsive injured divers as well as 
unresponsive injured divers who are not breathing 
on their own. Rescuers can use these masks in 
conjunction with demand valves — the default 
oxygen regulator, which administers oxygen as the 
injured diver inhales — as well as with manually 
triggered ventilators, which are used to deliver 
breaths of oxygen to divers who are not breathing  
on their own. 

Oronasal masks have air-cushioned edges that 
adapt to a variety of face shapes and elastic straps to 
facilitate a good seal. They also feature oxygen inlets 
for administering supplemental oxygen when using 

the mask to provide ventilations to a nonbreathing 
diver. Oronasal masks are reusable, provided they are 
cleaned and their one-way valves are replaced.

When using an oronasal mask, rescuers should 
ensure a good seal by using the elastic strap and proper 
hand positioning. When the injured diver is breathing 
and responsive, the diver can help with maintaining 
the mask seal. Rescuers using the mask for CPR or to 
support inadequate breathing should use two hands to 
create an effective seal around the entire perimeter of 
the mask.

NONREBREATHER MASKS
Nonrebreather masks are a first-aid option for distressed 
injured divers who are unable to activate demand 
valves. These single-use, disposable masks feature an 
attached reservoir bag that captures the flow of oxygen 
to the mask to ensure a ready supply. These masks do 
not conform to faces as effectively as oronasal masks, 
however, so some oxygen escapes, and some ambient 
air enters the mask via perimeter gaps. As a result, 
injured divers using nonrebreather masks receive a lower 
fraction of oxygen compared with oronasal masks. 
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KNOW YOUR OXYGEN-
DELIVERY MASKS
Text by Patty Seery
Photos by Rick Melvin

Oronasal mask



When using a nonrebreather mask, it is important 
to tighten the mask’s elastic strap and adjust the 
nosepiece, but there is not much more rescuers can do 
to improve the mask’s efficiency. Nonrebreather masks 
use a continuous flow of oxygen, which exhausts the 
oxygen supply more quickly than with other means of 
oxygen delivery. 

BAG VALVE MASKS
Bag valve masks (BVMs), which are used only on 
divers who are unable to breathe adequately on 
their own, are single-use, disposable devices that 
enable rescuers to provide 
ventilations — with or without 
supplemental oxygen. Using 
a BVM is less fatiguing for 
rescuers than delivering rescue 
breaths through oronasal 
masks. These masks come with 
flexible tubing that connects 
to continuous-flow outlets of 
oxygen units. They also have 

reservoir bags that collect oxygen and are capable of 
providing high concentrations to injured divers. 

Oxygen delivery using a BVM requires two rescuers: 
One rescuer maintains the mask seal and the injured 
diver’s open airway, while the other squeezes the bulb 
to deliver ventilations. The other primary disadvantage 
of BVMs is that, like nonrebreather masks, they 
deplete oxygen supplies relatively quickly.

Regardless of the mask used, a rescuer’s technique 
affects the concentration of oxygen delivered to the 
injured diver. To optimize oxygen delivery, be sure to 
seal the mask to avoid leaks, and continually monitor 
both the seal and the injured diver. Do not depend on 
the injured diver to keep the mask secure; their comfort, 
changes in their level of consciousness and fatigue can 
compromise mask seal. 

Part of being a responsible diver is familiarizing 
yourself with the options available in your emergency 
oxygen unit and inspecting it before every outing to 
ensure all equipment and supplies are there and in good 
condition. To enhance your understanding of this critical 
element of dive accident management, participate in 
a DAN® Emergency Oxygen for Scuba Diving Injuries 
course. Visit DAN.org/training/directory/default.aspx to 
find an instructor near you. AD
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Delivery Device   Flow Rate    Inspired Fraction+

Oronasal mask (no reservoir bag) 10 lpm _< 0.5–0.6 (50%–60%)*

Nonrebreather mask 10-15 lpm _< 0.8 (80%)**

Bag valve mask 15 lpm _< 0.9–0.95 (90%–95%)

Demand valve N/A _< 0.9–0.95 (90%–95%)

*May vary with respiratory rate 

**Less variation with changes in respiratory rate

+ Delivery fractions vary with the equipment and techniques used. This table summarizes various oxygen-delivery systems and 
potential values of inspired oxygen with their use. 

Nonrebreather mask Bag valve mask

https://www.diversalertnetwork.org/training/directory/default.aspx


MEMBER TO 
MEMBER

SHARE YOUR STORY
Do you have tips, advice, travel strategies, dive techniques, 
lessons learned or other words of wisdom to share with  
your fellow divers? Alert Diver wants your story! Email it  
to M2M@dan.org, or mail it to “Member to Member,”  
c/o Alert Diver, 6 W. Colony Place, Durham, NC 27705.

By Panchabi Vaithiyanathan

D
AN® members share an appreciation 
for the ocean along with the 
knowledge that it can also be 
dangerous. We take measures to 
protect ourselves, but unforeseen 
incidents still occur. While caution 

provides the first and best defense, the ability to 
respond to emergencies is crucial. As chief operations 
officer at DAN, I spend a lot of time thinking about 
how to reduce the likelihood of in-water emergencies. 
Even so, I recently found myself in the aftermath of a 
rare encounter and in need of urgent medical attention. 

On the final day of a trip to Grand Cayman, I was 
taking a morning swim before my early-afternoon 
flight home. While swimming the backstroke in 
relatively shallow water just off Seven Mile Beach, I felt 
something hit me on my lower left arm, and it took me 
a moment to realize I had been bitten. Whatever it was 
returned twice more to bite me a total of three times. 

In the confusion I never saw what bit me. I was 
swimming for exercise and as such was not wearing a 
face mask, but clearly the bites were severe. My first 
thought was that it was a shark, in which case things 
could quickly get a lot worse. So I marshalled my energy 
and made my way to the beach, where by pure luck a 
passing jogger happened to be a nurse.

She immediately improvised a tourniquet, while 
a recently graduated emergency medical technician 
(EMT) called local emergency services, which 
transported me to Cayman Islands Hospital in George 

Town, where I promptly received first-rate care. They 
cleaned my wound, stitched me up, administered 
antibiotics and discharged me so promptly that I was 
able to make my 12:30 p.m. flight home. Still, I left the 
island a bit discombobulated and with lots of questions 
about what had happened to me.

When I got home, I sent photos of my injury to 
marine and wilderness medicine expert Paul Auerbach, 
M.D., at Stanford Health Care. He asked if I had been 
wearing anything shiny — the triangular nature of my 
bites suggested I had encountered a barracuda. Some 
people think it is a myth that barracudas are attracted 
to shiny objects, but I had in fact been wearing a small 
medallion — a family heirloom — that had likely slipped 
around to the underside of my body as I swam on my 
back. We cannot say with certainty that the medallion 
prompted the attack, but the directors of Marine 
Conservation International, who were conducting 
shark research in the Caymans at the time of my injury, 
confirmed the bites I received were almost indisputably 
from a barracuda. 

The beach where I was swimming is not known to 
be an area where sharks or barracudas bite people. As 
true ocean lovers, we know that we are in their habitat 
after all. I was incredibly fortunate to meet a medical 
professional who could treat me the minute I returned 
to the beach and to have ready access to an excellent 
hospital, but the outcome may have been different had 
I been swimming or diving in a remote area. 

However rare such an incident may be, it reaffirmed 
my belief in our mission. No matter how unlikely it 
is for a hazard to be a problem, the unexpected can 
happen. For this very reason DAN is so committed 
to educating and supporting first-aid providers and 
medical professionals around the world. AD

On the last day of a trip to Grand Cayman, a barracuda bit Panchabi 
Vaithiyanathan while he was swimming. Thanks to prompt treatment 

by local medical professionals, which included antibiotic therapy 
and dozens of stitches, his wounds healed uneventfully.
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www.bilikiki.com
bilikiki@bilikiki.com   tel: 1 800 663 5363

SOLOMON
ISLANDS

Bilikiki Cruises
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Available at your fingertips!

The Alert Diver 
archive is waiting for 

you at the iOS and 
Android app stores. 

Search “Alert Diver” 
for the free app.  

All content is free  
to DAN members.

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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Bizarrely beautiful 
and exasperatingly 
elusive, decorated 

warbonnets (Chirolophis 
decoratus) are 
challenging to find, let 
alone photograph. These 
territorial coldwater fish 
are skittish by nature and 
wary of divers. They also 
blend easily into their 
surroundings, using reef 
features such as sponges, 
seaweed, soft corals and 
hydroids as camouflage. 
Warbonnets quickly vanish 
when they perceive danger. 

These fish are named 
for the conspicuous cirri 
crowns atop their heads, 
which are thought to be 
reminiscent of the eagle-
feather warbonnets of the 
indigenous tribal leaders 
and warriors of the American 
Great Plains. Growing up to 
16 inches long, decorated 
warbonnets inhabit the 
depths between 45 and 300 
feet in the Pacific Ocean 
from the Aleutian Islands 
off the coast of Alaska to 
Humboldt Bay, California. 

Most divers who 
encounter warbonnets spot 
their long eellike bodies 
wedged into small rocky 
crevices with only their 
heads poking out to dine on 
wandering shrimp. Finding 
a decorated warbonnet in 
the open is a photo op that 
requires fish-whispering 
patience. To capture 
the image, a diver must 
check the aperture and 
shutter-speed settings and 
slowly move closer to focus 
without casting a shadow 
or creating a pressure wave. 
Click. Now where did it go?

PARTING 
SHOT
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By Jett Britnell

DECORATED 
WARBONNET

EQUIPMENT: Nikon D800, Micro-Nikkor 60mm f/2.8 lens, Aquatica 
housing, twin Sea and Sea YS-D1 strobes with CM diffusers
SETTINGS: 1/125 sec @ f/22, ISO 320 
LOCATION: Hussar Point, Browning Pass, British Columbia, Canada



TRAVEL BOLDLY.

WITH NEW TRAVEL COVERAGE BY DAN, YOU CAN  
EXPLORE THE WORLD WITH CONFIDENCE.

Explore DAN Travel Insurance at DAN.org/TRAVEL

You’re a diver. An aquatic voyager. An adventurer. Your passion for underwater exploration 

takes you to some of the most exotic and remote destinations in the world. When you venture 
out, you need coverage with your unique style of dive travel in mind. 

DAN Travel Insurance was created for divers — for you — all backed by DAN, the name you  
know and trust when it comes to dive safety. 

So travel boldly and explore with confidence knowing DAN is by your side.

Explore with DAN
@diversalertnetwork
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Now available in a choice of wrist-mount or console styles, offering 
innovative technologies and intuitive designs, we created the new 
G2 dive computers just for you. Fully customizable: pick your colors, 
dive screens and tank connections to make the G2 truly your own. 
Whatever your passion for diving – open water to trimix, freediving 
to CCR to sidemount – a G2 dive computer will take you there. You 
can even customize your dive profile based on your breathing rate, 
skin temperature and heart rate. The G2 – it's as unique as you.

THE NEXT GENERATION  
GALILEO SERIES IS HERE. 

DEEP DOWN YOU WANT THE BEST /  S C U B A P R O . O N L I N E /G 2

MAKE IT YOUR OWN.

CONSOLE
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out, you need coverage with your unique style of dive travel in mind. 

DAN Travel Insurance was created for divers — for you — all backed by DAN, the name you  
know and trust when it comes to dive safety. 

So travel boldly and explore with confidence knowing DAN is by your side.
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