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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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Text, illustrations or photographs in 
Alert Diver may not be reproduced or 
reprinted without the expressed 
consent of DAN, Inc., and its authors, 
artists and photographers.
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Be Ready To Respond
 
Every day, divers and emergency response personnel around the world trust DAN’s oxygen units and first-aid kits to perform in 
an emergency. That’s because DAN’s products have been developed, tested and refined with input from leading doctors and 
researchers to meet the discriminating requirements of the diving community. So be ready to respond. Explore DAN.org/STORE 
and make sure you are prepared to effectively handle an emergency situation with the latest safety equipment. 

DAN.org/STORE

SOFT-SIDED EXTENDED CARE BACKPACK
DAN’s lightweight, soft-sided, easy-to-transport oxygen unit holds one Jumbo D cylinder that 
delivers approximately 45-60* minutes of oxygen. Its large mesh pockets, deep stuff-pocket, and 
dual external zipper pockets offer ample storage for a range of accessories. This bag is equipped 
with an adjustable backpack harness system that distributes weights for added comfort over long 
distances. Includes a brass multifunction regulator, demand valve with hose, nonrebreather mask, 
oronasal resuscitation mask and Tru-Fit mask. 

RESCUE PAK
DAN’s Rescue Pak is a compact oxygen unit featuring a smaller M9 cylinder that 
delivers approximately 14-20* minutes of oxygen. This unit also comes complete with a 
brass multifunction regulator, demand valve with hose, nonrebreather mask, oronasal 
resuscitation mask, Tru-Fit mask, and a waterproof Pelican 1450 case. Ideal for wet 
environments and locations closer to emergency assistance.

DAN OXYGEN TRAINING
Emergency Oxygen for Scuba Diving Injuries Course

This course teaches the techniques of emergency oxygen 
administration for suspected diving injuries and nonfatal drowning.  
Students will learn the fundamentals of recognizing dive injuries  
and responding to and managing dive emergencies.

Learn more at DAN.org/TRAINING

* O2 delivery times listed are approximate and will vary based upon rate of flow and other factors.

Page51_DAN_Products_Summer_O2_2017.indd   51 7/3/17   1:10 PM
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BEYOND COMPARE
Text and photos 
by Stephen Frink
With gorgeous clear water, 
countless sharks, drift dives 
in ripping tidal currents and 
enormous schools of fish, the 
atolls of French Polynesia’s 
Tuamotu Archipelago offer 
epic adventures. 

80 ON THE HUNT
EXPECTING THE 
UNEXPECTED 
IN ANILAO
Text and photos by 
Tanya G. Burnett
If you like finding tiny colorful  
creatures you’ve never seen 
before, check out Anilao. 
But there’s more: Attractive 
reefscapes and eventful night 
dives offer excitement 
and variety.

86 DIVING THE WORLD 
HERITAGE LIST
By Melissa Gaskill
With “superlative natural 
phenomena” and “exceptional 
… aesthetic importance,” 
UNESCO World Heritage Sites 
are among the planet’s most 
breathtaking places. The 49 
marine sites offer some of the 
best diving in the world.

90 2017 PHOTO 
CONTEST: 
OCEAN VIEWS
Along with Nature’s Best 
Photography magazine and 
the Smithsonian Institution, 
DAN® and Alert Diver proudly 
present the winner and 
highly honored photos of the 
Ocean Views category of the 
2017 Windland Smith Rice 
International Awards. 

ON THE COVER:

K I N G  P E N G U I N S
FALKLAND ISLANDS 
BY WIM VAN DEN HEEVER 

I found this small 
group of king penguins 
(Aptenodytes patagonicus) heading out to sea at daybreak amid 
a spectacular sunrise. I got soaked from head to toe lying in 
the freezing seawater, but it was worth it to get this photo. 

Nikon D810, Nikkor 24-70mm f/2.8 lens, 1/200 sec @ f/5.6, 
ISO 400, handheld with fill flash; wimvandenheever.com

H U M P B A C K 
M O T H E R 
A N D  C A L F
VAVA’U ARCHIPELAGO, 
KINGDOM OF TONGA 
BY WADE HUGHES 

A humpback whale mother 
gently embraces her new calf 
in the tropical and relatively 
safe waters of Tonga’s Vava’u 
archipelago. She will nurse 
it with fat-rich milk until she 
judges it to be strong enough to 
accompany her on the perilous 
return trip to the whales’ 
Antarctic feeding grounds. 
The greatest challenge for me 
when I enter the water with 
these animals is to remain 
detached enough to concentrate 
on creating an image. I hope my 
images might help give these 
animals a voice.  

Canon EOS 5DS R, Canon 
EF 24-105mm f/4L IS USM 
at 47mm, 1/250 sec @ f/8, 
ISO 640, available light, 
Nauticam housing; 
wadeandrobynhughes.com

http://www.wadeandrobynhughes.com


DAN.org/JOIN

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

SMALL COST. BIG BENEFIT.
DAN’s Dive Accident Insurance benefi t 
provides coverage of up to $500,000 for 
medical dive accident expense and pays 
100% of eligible expenses. Considering a 
dive-related injury or illness can set you 
back thousands of dollars, it pays to be 
prepared.

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

Barotrauma

Decompression 
Sickness Marine 

Envenomation

2% Arterial Gas Embolism (AGE)
2% Fatality

2% Pulmonary Edema (IPE)
2% Nonfatal Drowning

2% Motion Sickness

Other

44%

9%

28%

9%

AD_Spring2017_DivePrepared_Ad_revised.indd   1 4/20/17   10:50 AM

hendersonusa.com

FEATURING

LINING

Immerse yourself in the warmth 
and comfort only a TherMAXX™ 

wetsuit can provide.

TherMAXX and TherMAXX accessories 
are sold only at authorized “brick 
and mortar” retailers nationwide. 
Try one on and feel the difference, 
only at your local dive shop!
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L A V A
KALAPANA COAST, HAWAI’I VOLCANOES NATIONAL PARK, BIG ISLAND, HAWAII
BY NOLAN NITSCHKE

It was my lifelong dream to see lava pouring into the ocean in the Hawaiian Islands. I found the spectacle of nature’s power 
of creation and destruction both awe inspiring and photographically challenging. Besides molten lava, poisonous gases and 
crumbling cliffsides, I had to contend with waves and huge plumes of steam, which necessitated perfect timing.   

Sony a7R, Sigma 150-600mm f/5-6.3 DG OS HSM Sports lens at 600mm with a Metabones IV adapter,  
1/3 sec @ f/29; ISO 50, Gitzo GT3532LS tripod, RRS BH-55 ballhead; thesierralight.com

http://www.thesierralight.com


Where the wild things are.

Key Lime Sailing Club and Cottages,  
Key Largo

FREE Kayaks, bicycles, sailing, f ishing,  
snorkel, sunsets w/ cottage $175 night.

305-451-3438   
keylimesailingclub.com

Conch Republic Divers, Key Largo
Dive the best of the Upper Keys WRECKS  
and REEFS from Key Largo to Islamorada.

800-274-3483 or 305-852-1655
conchrepublicdivers.com

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

beautiful reefs & endless fun.
855-410-3911 or 305-453-0000

keylargobaymarriott.com

Cocoplum Beach & Tennis Club & Marina, Marathon
2/2 Condo on beach, kitchen, W&D, heated pool, 

BBQ, boat dock & 4/5 pool home.
800-228-1587 or 305-743-0240   

cocoplum.com

Amy Slate’s Amoray Dive Resort, 
Key Largo

Waterfront rooms, pool, beach, scuba, snorkel instr. 
& boat charters. 3nts/2dive pkg from $345 ppdo.

305-451-3595 or 800-426-6729  
amoray.com

Hyatt Place Marathon/Florida Keys
Heart of the FL Keys, full-service marina 

with Dive and Snorkel trips daily.
855-546-0338 or 305-743-1234

hyattplacemarathon.com

Dive Key West, Inc.
Keys’ Premiere Dive Center. 

Our 46th year. Dive “The Vandenberg” ! 
Custom dive & lodging packages.
800-426-0707 or 305-296-3823  

divekeywest.com

Holiday Inn Key Largo
Located next to deep-water marina.  

Spacious guest rooms. Restaurant on-site.
866-733-8554 or 305-451-2121 

holidayinn.com/keylargofl

What weird and wonderful things await you when you 
dive The Florida Keys & Key West? With the only living 
coral reef in North America and thousands of different 
species of marine life, everything you can imagine. 

fla-keys.com/diving

MCTDU-2931 Alert Diver LO1 • Summer



D
ive professionals work extremely 
hard to minimize their students’ 
risk during and after training. This 
work is closely intertwined with 
our mission at DAN® to educate 
the dive community and make 

diving a safe and enjoyable experience. Unfortunately, 
no amount of education, preparation or training can 
eliminate all risk. Whether it is a minor injury caused 
by a momentary oversight or a fatality caused by 
something unpreventable, dive professionals must 
contend with the same challenges and realities that 
all divers face. Such risks are amplified when teaching 
others. Dive professionals must shoulder not only 
the burden of their own risks but the liability of their 
students’ and customers’ risks as well. 

DAN has decades of experience in emergency 
management, risk mitigation and insurance services. 
Thus it’s only natural that we would offer liability 
insurance programs to our community of dive leaders. 
Dive professionals, dive operators and dive-store 
owners residing in the United States can now take 
advantage of professional liability, general liability and 
group professional liability plans offered by the DAN 
Risk Retention Group (DAN RRG).  

To meet consumer demand and compete for 
customers’ time, diver education courses have been 
condensed, and a growing majority of students are 
taking their courses online, which disconnects them 
from their instructor during valuable knowledge-
development periods. Compounding the issue, 

equipment manufacturers have made gear “smarter” 
and have engineered new solutions that divers now 
count on. But relying heavily on technology and 
expediting dive training may put divers at greater 
risk of injury — and dive professionals at greater risk 
of being sued. Succeeding in this industry requires 
comprehensive protection and an understanding of 
how and why dive accidents occur and how to prevent 
and respond to them.

Since the day DAN opened its doors, everything we 
have done has been designed to make diving safer for 
everyone. We created our risk-mitigation initiatives, 
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FROM THE 
SAFETY STOP

PERSPECTIVES

By Bill Ziefle

PROTECTION 
FOR DIVE 
PROFESSIONALS

“SINCE THE DAY DAN OPENED ITS 
DOORS, EVERYTHING WE HAVE DONE 

HAS BEEN DESIGNED TO MAKE 
DIVING SAFER FOR EVERYONE. 

WE CREATED OUR RISK-MITIGATION 
INITIATIVES, EMERGENCY 

MANAGEMENT AND RESPONSE 
SERVICES, DIVER PROTECTION PLANS 
AND, NOW, PROFESSIONAL LIABILITY 
INSURANCE PROGRAMS TO FOSTER 

A CULTURE OF DIVE SAFETY.”

PROFESSIONAL AND GENERAL 
LIABILITY PROGRAMS ARE 
NOW AVAILABLE FOR ALL DIVE 
BUSINESSES AND PROS.



PLAN BENEFITS AND DETAILS 
The DAN Risk Retention Group is a wholly owned subsidiary 
of DAN, and as with all DAN profits, proceeds from liability 
programs are directly reinvested in efforts to support the  
DAN mission and improve diver safety. Additionally, policies 
issued by DAN RRG are backed by two of the largest 
reinsurance companies in the world — Lloyds of London and 
Gen Re — which ensures the security and long-term viability 
of the program.

PROFESSIONAL LIABILITY
• $1 million per claim and $2 million aggregate   

coverage; protection for bodily injury and    
property damage claims; global coverage for   
U.S. residents

•  Unlimited defense costs
• Excess liability can be added to any policy to protect your 

assets.
• Technical diving and rebreather endorsements are offered 

at no cost, and equipment liability coverage is available.
• No costs for additional named insureds

GROUP PROFESSIONAL LIABILITY
• Worldwide coverage available to all dive centers and 

operators to cover their teams of dive professionals
• $1 million per claim and $2 million aggregate coverage; 

protection for bodily injury and property damage claims
• Unlimited defense costs
• Excess liability can be added to any policy.
• Technical diving and rebreather endorsements are offered 

at no cost, and equipment liability is available.
• No costs for additional named insureds

GENERAL LIABILITY
• Available to all dive centers, stores and operators
• Up to $1 million per occurrence and $2 million aggregate 

coverage; protection for bodily injury and property damage 
claims

• Customizable to fit your needs: Get coverage for lakes and 
quarries, tour and travel agent liability and/or terrorism.

• Employee benefits coverage and coverage for additional 
locations are available.

• No costs for additional named insureds

emergency management and response 
services, diver protection plans and, now, 
professional liability insurance programs to 
foster a culture of dive safety. DAN’s liability 
insurance coverage directly addresses the real-
world demands of instructors. We are aligned 
with and supportive of all agencies, programs 
and first-aid courses and are thus focused 
solely on advancing safety. 

In the 12 months since DAN’s Professional 
Liability Insurance program launched, we’ve 
already reduced premium rates, added 
unlimited defense costs, offered discounts 
for DAN Professional Members, introduced 
a convenient online enrollment process and 
developed new risk-mitigation programs. We 
are constantly reevaluating how we can most 
effectively improve diver safety, and that means 
the dive community will always have access 
to the latest research and the most effective 
initiatives in the industry. 

For almost four decades we have supported 
divers, dive professionals, their families and dive 
businesses. The best way for us to continue that 
support and keep dive professionals safe as they 
teach the next generation of divers is to provide 
the most comprehensive coverage available. 
Giving divers the skills, tools and knowledge 
required to quickly and effectively respond to 
dive accidents is the foundation upon which 
DAN was built. No organization is better able to 
protect divers — on all fronts — than DAN. AD
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“WE ARE CONSTANTLY 
REEVALUATING HOW WE CAN 
MOST EFFECTIVELY IMPROVE 

DIVER SAFETY, AND THAT 
MEANS THE DIVE COMMUNITY 
WILL ALWAYS HAVE ACCESS 
TO THE LATEST RESEARCH 
AND THE MOST EFFECTIVE 

INITIATIVES IN THE INDUSTRY.”



I
t was an amazing day of diving. We were off 
South Fakarava in the Tuamotus (see Page 
72) and had hit the current exactly right. The 
tide was coming in for the second and third 
dives of the day, and the visibility exceeded 
120 feet. We saw large Napoleon wrasse and 

massive schools of bigeye, and the grouper were starting 
to build up on the reef in anticipation of a spawning 
event later that month. But the star 
of the show was the famed “wall of 
sharks.” That’s what divers come to 
Fakarava to see, and there it was — 
a parade of gray reef sharks cruising 
the reef line at 80 to 90 feet.

The sharks like to cruise the 
edge of the drop-off; to get near 
them you need to pick a spot of 
rubble, control your breathing and 
remain motionless. There’s nothing 
to be gained by chasing them. They 
need to come to you, and for that 
to happen you need to settle in, 
be quiet and get a little bit lucky. 
At 80-90 feet you take on nitrogen 
fairly quickly, and you have to be 
pretty disciplined to leave such a 

magic encounter in which the sharks just keep coming 
and coming and coming. You might see 100 sharks at a 
time (or maybe the same 25 swim by four times). There 
are a lot of sharks.

Luck comes to the prepared and those willing to invest 
the time. Sarah invested. She dived to 71 feet for 53 
minutes, 93 feet for 60 minutes and 83 feet for 55 minutes. 
She was diving with nitrox 32 (32 percent oxygen) and 

had set her computer accordingly. 
After dinner Sarah came to the 

main salon to speak with the crew 
about a mottled rash that had just 
developed on her abdomen and 
back. Having recently published 
photos for an article about skin 
bends we ran in Alert Diver (DAN 
Was There for Me, Winter 2017), I 
recognized the rash right away. We 
administered pure oxygen and used 
Skype to call the DAN Emergency 
Hotline: +1 (919) 684-9111.

We were about as remote as 
you can get, but communications 
on the liveaboard were just fine. 
It was 2 a.m. Eastern Time when 
I spoke to the DAN medical 

FROM THE SAFETY STOP
PUBLISHER’S NOTE

Text and photos by Stephen Frink
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DAN WAS THERE FOR US

The South Pass of Fakarava offers a 
spectacular opportunity to view gray 

reef sharks, but close encounters 
require divers to wait patiently as deep 
as 80 feet. This can lead to significant 
nitrogen loading in the body’s tissues.



information specialist in Durham, N.C. He noted all 
the details, confirmed that continuing to administer 
oxygen was the right course of action and brought 
DAN medical director Jim Chimiak, M.D., on the 
line. Chimiak advised administering a neurological 
exam, and fortunately Sarah’s husband is a 
physician and could do so. With no neurological 
symptoms present, Chimiak recommended that 
Sarah breathe pure oxygen for another four hours 
and avoid diving for the rest of the trip. 

The most difficult part of the whole ordeal 
for Sarah was to not dive in a place so exotically 
beautiful, but the risks far outweighed the rewards, 
and she reluctantly agreed to quit diving. At least 
she was able to avoid the long evacuation to the 
nearest recompression chamber in Papeete, Tahiti.

Sarah is fine. She’ll likely dive nitrox using air tables 
next time (for a more conservative dive profile), but 
it’s unlikely she’ll experience any residual issues from 
this event. For me it was interesting to interact with 
the medical team we cover and work with in each 
issue of Alert Diver — in real time and in real need. 
They operated with professionalism and efficiency. 

I expected nothing less, for I have also been the 
guy behind the oxygen mask, bent and distressed 
in a remote corner of the world. The crew made a 
call to DAN’s emergency hotline on my behalf and 
got me to the nearest chamber. I became forever 
a believer in the prerequisite nature of DAN dive 
accident insurance. Who in their right mind would 
travel to the ends of the Earth without a DAN 
membership card? I wouldn’t, and I doubt Sarah 
would either. AD 
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WHAT’S NEW ON 
ALERTDIVER.COM

ALL THIS AND MUCH MORE AWAIT 
AT ALERTDIVER.COM

CELEBRATING 
DIVERSITY
Alert Diver is proud to host the Ocean 
Views category of the Windland 
Smith Rice International Awards, an 
esteemed photo contest that celebrates 
the diversity of life above and below 
the surface (Page 90). See more 
through the photographers’ eyes in the 
online bonus photo gallery.

HELPING VETS HELP THE PLANET
Learn how Force Blue engages veterans in reef conservation 
(Page 16), then watch a video of the organization’s first 
deployment to restore fragile ocean habitats.

TRAVELING 
TO THE 
TUAMOTUS
Read about French 
Polynesia’s Tuamotu 
Islands (Page 72), 
then go online to see 
more of the islands’ 
incomparable beauty 
in Stephen Frink’s 
photo gallery.

EXPECTING THE 
UNEXPECTED

After discovering 
some of the surprises 

Anilao holds for divers 
(Page 80), continue 
to be amazed by the 

region in Tanya Burnett’s 
online photo gallery.

Symptoms of skin 
bends include 
marbling, mottling 
or bruising that may 
be accompanied 
by soreness, 
tenderness and 
neurological 
symptoms. In 
general, DAN 
recommends 
that people who 
experience such 
symptoms after a 
dive discontinue 
diving, call DAN 
and seek a medical 
evaluation. First aid 
for these symptoms 
may include 
administration of 
pure oxygen.
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OUT OF LINE
I just read Stephen Frink’s article 
“Reef Rage” (Publisher’s Note, Spring 
2017), about his friend who was 
kneeling on the sand underwater 
when a divemaster reacted quite 
severely, signaling that he was 
“killing all the stuff in the sand” and 
initiating a fight by “deploy[ing] [his] 
middle finger” and “pull[ing] his 
knife out.” I was shocked. 

The article went on to point out 
how careful divers must be — even 
on the sand — to prevent killing 
marine life, but I was waiting 
for Frink to also reprimand the 
divemaster for his actions, and I 
was extremely bothered when he 
didn’t. Don’t get me wrong, I value 
protecting marine life, but the 
real issue to me here is the fight. 
A divemaster rebuking a diver for 
acting carelessly is appropriate; a 
divemaster endangering a diver’s 
life by starting an underwater fight 
is not. There are several ways the 
divemaster could have handled the 
situation, and what he did cannot 
be excused.
— Rivky Saxon, age 16, via email

HOME AQUARIUMS: A 
SUSTAINABLE ENDEAVOR?
We read every issue of Alert 
Diver cover to cover and applaud 
your work in putting out such 
a great magazine every quarter. 
While “A Reef in the Living 
Room” (Member to Member, 
Spring 2017) extolled the virtues 
of keeping marine ecosystems 
in the home and discussed the 
technical difficulties involved, we 
were dismayed that there was no 
mention of the sourcing of marine 
life for this hobby. 

Many of the fish sold to 
consumers to stock saltwater 
aquaria are captured on reefs 
around the world and suffer very 
high mortality rates, both locally 

and in transit. The environments 
from which the animals are taken 
are often damaged as well. 

We believe this issue should 
have been addressed in the article. 
Divers are encouraged repeatedly 
to be environmentally responsible, 
yet this article remained silent 
on this aspect of the hobby. Our 
opinion is that it is not appropriate 
to remove marine life from the 
reefs on which we all enjoy diving 
and are committed to protecting, 
to supply this hobby. At a 
minimum, the article should have 
covered this issue and listed ways 
to engage in the hobby sustainably 
and responsibly.

— Michael Salvarezza and 
Christopher Weaver,  

Eco-Photo Explorers, via email 

The author of “A Reef in the 
Living Room” and the editors of 
Alert Diver may not be aware that 
tens of millions of coral reef fishes, 
invertebrates and coral colonies 
are killed every year to fulfill the 
demand for wildlife created by  
the saltwater aquarium hobby.  
Up to 90 percent of the marine  
life sold for saltwater tanks is 
captured illegally with cyanide,  
a deadly practice responsible  
for massive destruction of coral 

reefs throughout the Philippines 
and Indonesia. 

Fundamentally, the personal 
possession of coral-reef wildlife 
is an unsustainable endeavor. 
The marine-life deaths that likely 
resulted from the trials, tribulations 
and mistakes referred to by the 
article’s author are common and 
help explain why most saltwater 
aquarists quit within a year of 
getting into the hobby. They’re 
also the end of a long line of losses 
that began on the reef with a squirt 
of cyanide or the sharp jab of a 
“tickle stick” and continue with 
barotrauma or other rapid-ascent-
related injuries and the stress of 
starvation and transport across 
the planet in small bags of dirty, 
oxygen-deprived water.

We divers are a privileged group 
with opportunities to experience 
a beautiful and fragile ecosystem 
that relatively few on Earth are 
granted. Some would say that 
with this privilege comes the 
responsibility to help conserve and 
foster stewardship of these rapidly 
disappearing rainforests of the 
sea. At the very least we should 
strive to do no harm. Simply put, 
saltwater aquariums, except for 
those that contain only verifiably 
captive-bred organisms, are driving 
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the destruction of coral reefs. 
Divers who are considering one 
for its decorative, entertainment 
or educational value would be wise 
to apply the motto we learned 
when we first got certified: Take 
only photos, leave only bubbles. 
One aquarium can undo a 
lifetime of exceptional buoyancy 
control, careful fin placement and 
respectful marine life encounters.

— Rene Umberger, executive 
director, For the Fishes,  

Kihei, Hawaii

Editor’s note: We received many 
letters from DAN members who 
expressed concerns about the 
ethics and sustainability of keeping 
home aquariums. For a different 
perspective, we reached out to  
Jeff Turner, president of Reef 
Aquaria Design. 

There are many examples of 
marine ornamental aquaculture 
businesses that have thrived 
while selling responsibly collected 
and/or aquacultured marine 
animals. And many hobbyists and 
consumers purposely support 
these businesses. 

Aquacultured clownfish, gobies, 
pseudochromis, assessors, blennies, 
seahorses, cardinals, dragonets, 
filefish, marine bettas, jellyfish 
and others are always available in 
the marketplace. Damsels, tangs, 
angelfish, anthias, batfish, grunts, 
jacks, drums and many other 
species are being aquacultured 
consistently, and the technology 
for doing so is improving and 
becoming more widespread. 

Aquacultured corals, both 
stony and soft, and several species 
of tridacna clams are widely 
available to consumers in the 
U.S. and abroad, and these make 
up a significant portion of the 
corals used in North American 
aquariums. Thousands of people 
are growing hard and soft corals 

in the U.S., and more than 300 
species of aquacultured “coral 
frags” are always available to 
consumers who want a slice of the 
coral reef in their home. 

Consumers today prefer 
to purchase aquacultured or 
maricultured live rock over wild-
caught options. Live rock sold 
in stores in North America does 
not come from the Phillipines; in 
fact, the Philippines government 
banned export of live rock and 
corals from the Philippines in 
the late 1980s. Fiji is the No. 1 
exporter to North America of 
wild-caught live rock, and the 
largest exporter of living marine 
animals in Fiji is increasing its 
aquaculture efforts every year.

More information about 
aquacultured marine life available 
for purchase in North America 
can be found at orafarm.
com, sustainableaquatics.com, 
waltsmith.com/Aquaculture, 
proaquatix.com, seaandreef.com 
and jellyfishart.com.

A healthy aquacultured reef 
aquarium is an educational window 
on the sea. In 2008 we designed, 
installed and commissioned the 
Indo-Pacific Coral Reef Aquarium 
at the Smithsonian National 
Museum of Natural History in 
Washington, D.C., using only 
aquacultured coral frags. Millions 
of visitors view this reef aquarium 
every year and learn about coral 
ecosystems from it. 

A book, photo or article can’t 
come close to what an aquarium 
can teach you about ocean 
environments. People learn to 
respect what they see and know 
through experience. Diving and 
aquariums are two great ways to 
learn about our beautiful coral 
reef environments and how to 
conserve and protect them. AD

— Jeff Turner, president,  
Reef Aquaria Design, 

Coconut Creek, Fla. 
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M
eet the ocean’s newest 
symbiotic relationship: 
threatened coral reefs and 
highly skilled military veterans. 
The nonprofit Force Blue is 
uniting former combat divers 

and special operations forces (SOF) veterans with the 
field of marine conservation for an important new 
mission: to experience and explore the planet’s coral 
reefs and to leverage their skills and teamwork to 
protect the ocean. Force Blue is giving veterans a new 
lease on life by teaching them how to restore fragile 

ocean habitats and helping them heal themselves in 
the process.

The idea behind Force Blue originated in June 2015 
when Jim Ritterhoff and Rudy Reyes went on a dive trip 
to the Cayman Islands and connected with Keith Sahm, 
general manager of Grand Cayman’s Sunset House. 
This recreational dive trip was transformative for Reyes, 
a former reconnaissance Marine and combat diver. 
Reyes had struggled with post-traumatic stress disorder 
(PTSD) and depression since he returned from multiple 
tours in Iraq and Afghanistan, but he found diving for 
exploration and enjoyment to be therapeutic. 

16 A NEW MISSION   |   20 SO OTHERS MAY LIVE   |   24 DIVING WITH 
DINOSAURS   |   27 DAN MEMBER PROFILE   |   30 PUBLIC SAFETY 
ANNOUNCEMENT   |   31 TRAVEL SMARTER, PROGRAM SPOTLIGHT
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From far left: Force Blue involves highly skilled military veterans 
in marine conservation efforts. The veterans work with marine 

scientists on initiatives including invasive species (lionfish) removal.

A Mission One participant plants locally cultivated  
staghorn corals on a Cayman reef.

Ritterhoff, Reyes and Sahm founded Force Blue to 
give other former combat divers and SOF veterans 
the chance to observe critically endangered marine 
ecosystems and apply their specialized training to aid 
in protecting the ocean. 

“We thought that if we could combine diving and 
marine conservation to give these highly trained combat 
veterans a positive new mission, we could help them 
while protecting the ocean as well,” Ritterhoff said.

For combat veterans, it can be difficult to adjust to 
an unstructured life after years of rigid regimen and 
military order, and some have trouble relating their 
well-honed military skills to civilian work. A study 
conducted by the U.S. Department of Veterans Affairs 
(VA) found that 25 percent to 56 percent of combat 
veterans reported “some” to “extreme” difficulty 
in social functioning, productivity, community 

involvement and self-care, and 96 percent of the 754 
veterans who responded to the study expressed interest 
in services to help adjust to civilian life.1 

Many people receive mental health support from the 
VA, but Force Blue’s goal is twofold: to give warriors a 
cause and to give a cause its warriors. Carrie Elk, Ph.D., 
founder of the Elk Institute for Psychological Health and 
Performance, provides PTSD treatment and training for 
Force Blue’s team. Her mission aligns with Force Blue’s 
cause: to restore the warriors and to restore the reefs. 

Force Blue held its inaugural project, Mission One, 
at Sunset House in April 2017, bringing together six 
highly trained military veterans and a team of marine 
scientists and conservationists for a two-week training 
program. This deployment, as it was called, consisted of 
mission-focused, team-oriented projects to support ocean 
conservation, including coral reef restoration, invasive 
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species removal and monitoring of 
critical species and habitats. 

The veterans who participated in 
Mission One have struggled with 
the transition from war zones to 
everyday civilian life. One team 
member, Roger Sparks, was a 
former recon Marine and U.S. Air 
Force pararescueman who received 
the Silver Star for tending to nine 
wounded soldiers in Watapur 
Valley, Afghanistan. The team also 
included Reyes; Geoff Reeves, a 
Navy SEAL officer; former recon 
Marine Will Hinkson; U.S. Army 
Special Forces veteran Sean Moore; 
Jon Slayer, a British Royal Marine; 
and Nathan Quinn, an Army medic. 

During their deployment in 
Grand Cayman, these veterans 
learned that their skills and 
training are transferable and can 
be harnessed in a positive way to 
support preservation of the ocean. 

“We have aptitude and ability, and 
we have discipline and knowledge, 
but purpose is the keystone that 
holds it together,” Reyes said.

In a military-style training program, 
Mission One team members received 
instruction from ocean experts and 

lectures from some well-known 
people in marine conservation and 
diving, including conservationist Guy 
Harvey, underwater photographer 
Cathy Church and representatives 
from the Central Caribbean Marine 
Institute, the Coral Restoration 
Foundation, Oregon State University 
and the Reef Environmental 
Education Foundation.

The deployment also featured 
hands-on field projects each day. 
While in the Cayman Islands, 
Mission One team members dived 
the USS Kittiwake to examine 
the importance of artificial reefs, 
performed fish identification 
surveys and developed their 
underwater photography skills to 
document fish and coral population 
data. They also dived with sharks, 
snorkeled with stingrays, learned 
how to remove invasive lionfish, 
visited an endangered Nassau 
grouper aggregation site in Little 
Cayman, toured Grand Cayman’s 
coral nurseries and helped plant 
coral on damaged reefs. 

On the final day of the 
deployment, the veterans placed a 
plaque 55 feet underwater at the 

Participants in Force Blue’s Mission One learned a variety of ocean conservation 
skills during the two-week program, including cultivation of staghorn coral (at the 
nursery just offshore of Sunset House) for outplanting on Grand Cayman’s reefs.

REFERENCE
1. Sayer NA, Noorbaloochi S, Frazier P, Carlson K, Gravely A, Murdoch M. Reintegration 
problems and treatment interests among Iraq and Afghanistan combat veterans receiving 
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base of Sunset House’s iconic 
mermaid statue to commemorate 
all military combat divers 
who have fought in defense of 
freedom. The Mission One team 
members attended a graduation 
ceremony that featured keynote 
speaker Wallace J. Nichols, Ph.D., 
a marine biologist and the author 
of New York Times bestselling 
book Blue Mind, which describes 
the remarkable effects that water 
and the ocean can have on our 
mental and physical well-being 
— a fitting topic for these divers 
who have struggled with PTSD.

“Force Blue brings together 
environmental and military 
interests to unite under a 
common cause for mutual 
benefit,” Ritterhoff said. Today 
approximately 3 million men 
and women are veterans of the 
wars in Iraq and Afghanistan. 
Mission-oriented combat 
veterans strongly identify 
with the cause, making them 
excellent ambassadors and 
advocates for the ocean. 

“You don’t really comprehend 
sharks intellectually, but you 
realize they’re not as dangerous 
as they’re made out to be,” 
Hinkson said. “There’s such a 
distinct parallel between that 
and combat veterans.” 

Moore shares that sentiment. 
“I can’t see the things that 
happened as a result of my 
actions in Iraq,” he said, “but I 
can see coral flourish.”

Ritterhoff hopes to see Force 
Blue become a network of SOF 
veterans who can form a rapid-
response team to help after 
environmental incidents. He 
hopes to take the program to 
new destinations in the future, 
expanding Force Blue’s influence 
and assembling new teams to 
take on ocean conservation issues 
worldwide, helping to restore 
military veterans and the planet 
under one unified mission. AD
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SO OTHERS MAY LIVE
U.S. COAST GUARD RESCUE SWIMMERS
Text and photos by Tim Calver

T  he road to my U.S. Coast Guard Rescue 
Swimmer project began on a hot and 
still Bahamas day in 1997. Freediving 
from a small boat 2 miles off Bimini, 
I dived too deep, held my breath too 
long and experienced shallow-water 

blackout. My dive partner saved me from drowning. By 
the time I was rescued I had inhaled three breaths of 
salt water. I took a late-night helicopter ride to Miami 
and spent a night in the hospital coughing up seawater. 
Looking back I count myself lucky to be alive, having 
walked away from the experience with little more than 

pneumonia and a reasonable but somewhat limiting fear 
of breath-hold diving to 100 feet.

I have since gone on to a 20-year career as a 
freelance underwater photographer. In that time 
I have shot the majority of my assignments while 
freediving and have tried to focus my camera on people 
who dedicate their lives to the ocean — researchers, 
conservationists, freedivers, filmmakers and swimmers. 
With each story I hope to document what the subjects’ 
relationships with the ocean mean to them personally. 

At the top of my list of hoped-for assignments was 
the chance to work closely with the rescue swimmers of 

To get these unique water-level 
photos, Tim Calver underwent 

intensive training to become 
a camera-wielding U.S. Coast 

Guard rescue dummy.
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the U.S. Coast Guard (USCG). 
These are the people who 
respond to the call when boaters 
or divers have trouble in U.S. 
coastal waters. They continually 
practice skills to enhance their 
ability to manage stress, fear and 
time underwater. They train to 
compete directly against dark 
waves, strong currents and 
hurricane-force winds. 

I was curious about the 
conditioning that allows 
swimmers to excel in the absolute 
worst conditions. I wanted to see 
if it was possible to train away 
one’s physical and mental limits.  

To cover this story I traveled 
to three key locations on the 
USCG map: Savannah, Ga., where 
I qualified to exit a hovering 
helicopter; Elizabeth City, 
N.C., where I swam alongside 
recruits undergoing training; 
and Kodiak, Alaska, where the 
USCG conducts its best-known 
operations as often seen on TV. 

The key to my project was 
qualifying under the USCG’s 
Duck syllabus. This is an 
accreditation that allows USCG 
volunteers to play the role of 
rescue dummy and thus allow 
helicopter crews to practice 
real-world search and rescue 
operations. After a pool-based 
swim test and a short lecture on 
helicopter egress, I was qualified 
to leave a hovering helicopter by 
the rescue hook, swim beneath 
the thundering machine, 
connect with the rescue 
swimmer and be hoisted back 
into the helicopter. All of this I 
did while cradling a waterproof 
camera. I got a water-level view 
of the coordinated efforts of 
swimmer and machine that told 
an important part of my story.

 While the key to the project 
was the Duck qualification I 
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gained in Savannah, the heart of it was at the Aviation 
Survival Technician school. At AST school, which is in 
a cavernous building on Air Station Elizabeth City in 
North Carolina, classes of young men (and occasionally 
women) enter an 18-week course designed to test, 
stress, train, condition and ultimately drop or pass the 
hopeful rescue swimmer recruits. Classes start with 
more than 15 recruits but may graduate only one or 
two candidates (or occasionally none at all). 

Every recruit who participates in the course, 
regardless of whether he or she passes, undergoes an 
evolution that involves self-doubt. The doubt might be 
mental or physical. It may be encountered underwater 
while sharing a breath and pushing a brick from one 
end of the pool to the other. It might be encountered 
when hanging from the pull-up bar while a shouting 
instructor demands more repetitions. Or doubt might 
be encountered when fans and lights transform the 
pool surface to more closely resemble a rough sea, and 
six people with unknown injuries need to be rescued. 

I know this because I spent a week in close contact 
with a group of recruits and witnessed both doubt and 
determination sweep across faces. Some of my strongest 
images were taken in these moments, and I can attest 
that while each recruit wanted to do another pull-up or 
swim another length underwater, they generally didn’t 
want to do it with a camera in their face.    

In the extreme, an aircrew flies through the black of 
night in typically adverse Alaskan weather conditions in 
which snow and wind combine to make flying a straight 

course challenging. Below the helicopter, the same snow 
falls, but there are also waves, towering, breaking and 
freezing. But when the helicopter gets where it is going, 
the door opens, and a swimmer jumps out. 

I began this project fascinated by the thought 
that rescue swimmers require a helicopter and a 
three-person aircrew to complete their mission. And 
conversely, a multimillion-dollar aircraft requires an 
athlete in a pair of fins to fulfill its mission. But after 
seeing the training in Elizabeth City, I understand that 
a rescue depends not on a powerful helicopter or a 
powerful swimmer, but rather on a team of people who 
have decided that this is their life’s work. 

This entire hovering assembly of man and machine 
advances and defines the Coast Guard’s motto “so 
others may live.” AD

PREPARE FOR THE WORST
Emergencies such as the shallow-water blackout Tim Calver 
experienced in Bimini are all too common. Both training and 
quick action are necessary in such cases to prevent serious 
injury or death. The same is true of many injuries that occur 
in the water: Nonfatal drowning, hypothermia, decompression 
illness and cardiac and pulmonary problems can become 
unmanageable without quick, appropriate interventions. 
People who spend a lot of time in aquatic environments must 
be trained and able to respond to emergencies when the 
nearest help could be more than an hour away. 

The DAN® Diving First Aid for Professional Divers (DFA 
Pro) course is one way to prepare yourself to respond to 
these kinds of emergencies. Designed for professionals 
and volunteers who need to be prepared for the unique 
and challenging nature of aquatic environments, the 
course is USCG approved and meets or exceeds first aid 
and CPR requirements for both merchant mariners and 
diving professionals. The course provides training in the 
management of aquatic emergencies such as scuba diving 
incidents, injuries caused by marine life and neurological 
and cardiopulmonary emergencies. 

For more information or to find a DFA Pro instructor near 
you, visit DAN.org/training.

Aviation Survival Technician 
(AST) school candidates enter 

an 18-week course designed 
to stress, challenge and 

evaluate rescue swimmers.  
Courses begin with as 

many as 15 candidates but 
commonly graduate only one 

or two (or none at all). It is an 
extraordinarily rigorous course, 
both physically and mentally.
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M
y heels were raw from 
swimming nearly a mile 
burdened with a heavy 
camera, a thick wetsuit and 
an annoying current. Zig-
zagging back and forth along 

the contours of the deep reef compounded the misery. 
From time to time my safety diver and I exchanged 
brief glances and kept kicking. After an hour I had a 
migraine. I love diving, but this was too much.

The private charter I was on cost me a pretty penny, 
and it was starting to look like an expensive debacle. I’d 
recently had quite a few such flops, and my unrestrained 
optimism was taking a hit. Second thoughts flooded my 
conscience. What fool hires a boat and crew for a sawfish 
charter? I didn’t know it at the time, but Adam, 20 feet to 
my right, was even more apprehensive. He had seen five 
of the critically endangered fish just two days earlier on 
the same reef and assured me that our chances of finding 
them again were excellent. 

 I had given up hope when suddenly, at the end of our 
underwater marathon, Adam’s wild gesticulations jolted 
me. I followed his gaze, and 60 feet below us rested three 
massive smalltooth sawfish. They faced the current, with 
their saws (known as rostrums) slightly elevated. One 
had a ball of monofilament fishing line, which resembled 
a dirty little pompom, on the tip of its rostrum.

 Adam quickly deployed a safety sausage so the 
boat captain could note our location on the GPS, 
and I dived down to nearly 80 feet to take my first 
photographs. Between 13 and 16 feet long with 
flattened bodies and fins, they resembled giant 
airliners on the tarmac. I reached the bottom 
up-current from their spot in a depression and drifted 
into the first of several jaw-dropping encounters. My 
initial images were documentary in nature — nothing 
to write home about — but the three dives later 
that day (and a few more on a subsequent charter) 
delivered big time. Every penny, calorie, cramp, blister 
and dose of ibuprofen was worth it. 

 We had accomplished the hard part: finding the 
sawfish on an enormous silty reef offshore of Florida’s 
Treasure Coast. For the rest of the day all we had to 
do was return to our marked spot and descend. I could 
hardly believe all this action, wonder and discovery 
was less than 30 miles from my house. Exploration 
truly begins at our doorstep.

 Smalltooth sawfish (Pristis pectinata) are one of the 
most peculiar subjects I’ve ever photographed. They’re a 
bridge to a distant past, some 56 million years ago, when 
the Earth was a very different place. Their rostrums 
— lined with sharp, modified scales (not teeth) called 
dermal denticles — are used for hunting baitfish on the 
muddy seabed and unfortunately for decorating countless 

DIVING WITH 
DINOSAURS
ENCOUNTERS WITH THE ELUSIVE 
SMALLTOOTH SAWFISH
Text and photo by Michael Patrick O’Neill
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bars, restaurants and homes in 
Florida and elsewhere. I spend a 
lot of time in the Everglades and 
often see signs at remote boat 
ramps requesting that anglers 
release sawfish unharmed and 
not hack off their saws when they 
catch these fish accidentally. It is 
a little depressing that people still 
need to be told this.

 During my dives I could 
occasionally fill the frame of my 
fisheye lens with one of these 
dinosaurs. Other times they were 
skittish and moved off, just out 
of reach, which in a way was also 
good, as it allowed me to enjoy 
the moment. I was left with the 
impression that sawfish are shy, 
quiet creatures, and that two 
people swimming slowly around 
them, positioning for photos, was 
about as much as they would 
tolerate. I photographed several 
lying in formation — a first, 
according to a scientist — and 
also succeeded in choreographing 

Most divers will go their whole lives 
without ever seeing a sawfish, so 
to have three in a single frame is 
exceedingly unusual. Considered 
critically endangered, smalltooth 

sawfish are under pressure from anglers 
who would take their rostrums as 

souvenirs and from the shark-fin trade.
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a difficult shot of my buddy swimming alongside a huge 
17-foot-long pregnant female. She would eventually give 
birth in a remote estuary to live young, and the babies, 
when delivered, would have a gel-like substance covering 
their flexible little rostrums to keep them from injuring 
their mother. The little sawfish prefer shallow water, 
while the adults venture into deeper neighborhoods. 
These poorly studied creatures even venture into 
freshwater rivers in many parts of their range. 

 The smalltooth sawfish once ranged from New 
York to Texas along the eastern seaboard of the 
United States, but coastal development (which is 
especially detrimental to the young) and unsustainable 
harvest (for food and trophies) reduced their numbers 
to less than 5 percent of what they had been. One 
hundred years ago these animals were widespread in 
Florida and especially common in the Indian River 
Lagoon. There are old reports of fishermen catching 
as many as 300 in a single season there. But by the 
1980s scientists weren’t finding any there or in many 
other traditional hotspots. The International Union for 
Conservation of Nature (IUCN) lists the smalltooth 
sawfish as critically endangered.

Sawfish technically are rays and belong to 
the Pristidae family. The world’s other sawfish species 
aren’t faring well. Making their primary residence in 
shallow, murky and brackish habitats near shore, they 
all have dramatically declined in number for the same 
reasons as the American sawfish population. Adding 
insult to injury, fishermen target them for the fin trade.

Most smalltooth sawfish live in Florida, especially 
in the maze of murky and remote channels in the 
Everglades. In 2003 the smalltooth became the 
first marine fish to receive protection under the 
Endangered Species Act. The International Union for 
Conservation of Nature (IUCN) lists them as critically 
endangered. Of all the sawfish species, it’s probably 
the one with the best chance of recovery, given the 
protections in place. Recovery will take time though 
— maybe 100 years or more, according to experts 
such as the National Oceanic and Atmospheric 
Administration (NOAA). But recovery is an important 
and righteous goal, and sawfish are one of the most 
fascinating animals a diver will ever see. AD
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“SMALLTOOTH SAWFISH (PRISTIS PECTINATA) ARE ONE OF THE 
MOST PECULIAR SUBJECTS I’VE EVER PHOTOGRAPHED. THEY’RE 

A BRIDGE TO A DISTANT PAST, SOME 56 MILLION YEARS AGO, 
WHEN THE EARTH WAS A VERY DIFFERENT PLACE.”



Hometown: Nanoose Bay, Vancouver Island, BC 
(raised in Cuernavaca, Mexico)
Years Diving: 30 
Favorite Dive Destination: Nanoose Bay and the Salish 
Sea, Vancouver Island. I have the most amazing dive 
site right in front of my house — there’s invertebrate 
life, sea lions and the occasional orca.
Why I’m a DAN Member: I’ve been a DAN member 
forever because it’s so important to have evacuation 
plans in place, and DAN is the best for that. 

CRISTINA MITTERMEIER
By Terry Ward
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DAN MEMBER PROFILE

C
ristina Mittermeier 
has been recognized 
as a Sony Artisan of 
Imagery, one of Outdoor 
Photographer magazine’s 
40 Most Influential 

Nature Photographers and a recipient of 
the Nature’s Best Photography Windland 
Smith Rice International Conservation 
Photographer of the Year award. She 
has published and edited 24 coffee-table 
books dedicated to conservation issues 
and together with her partner, underwater 
photographer Paul Nicklen, co-founded 
SeaLegacy, a nonprofit that uses the 
power of photography to promote marine 
conservation and is dedicated to the United 
Nation’s goal of protecting 10 percent of 
our oceans by 2020. Among SeaLegacy’s 
current endeavors are a project to establish 
a marine protected area on the Antarctic 
Peninsula and efforts to spotlight the effects 
of climate change on Arctic wildlife. 
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Cristina Mittermeier explores a cenote 
in Akumal, Mexico.
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All contributions are tax deductible and benefi t the DAN Foundation, 
a 501(c)(3) organization, Tax ID # 56-1696689.

DANDANCaresDANCaresDAN
 Whether it is assistance provided 
over DAN’s 24/7 diving emergency 

hotline, an important discovery through 
our continued research, or application 

of emergency first aid – all of these 
elements directly impact diver safety. 
With your help, we continue to invest 
in these initiatives because we care. 

Together, we make a diff erence.

DAN.org/DANCares

Together,
we save lives.

Tell us about your most recent trip. 
Paul (Nicklen) and I just got back from photographing 
polar bears in Svalbard in the Norwegian Arctic. The 
bears are very adept swimmers and can dive really 
deep — down to 70 feet easily. We saw 20 polar bears 
this time. It was wonderful to go to Svalbard during a 
good ice year. It gave me some hope for Arctic species. 

Did you always want to be an underwater 
photographer?
When a university recruiter came to my hometown in 
Mexico to talk about ocean careers, I fell in love with 
what I saw on the screen. I knew I wanted to spend the 

rest of my life working with marine environments, so 
I went to university to study marine biology. I thought 
I would be a scientist, but I wasn’t sure I wanted to 
spend my time in the lab. 

My career in photography was at first terrestrial and 
focused on people; it took me 25 years to become an 
underwater photographer. Becoming Paul’s partner 
meant having the best teacher in the world, and it gave 
me the opportunity to take my photography to the ocean.

How has your storytelling changed as you’ve 
transitioned to underwater photography?
Although my photography originally focused on 
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From left: humpback whale, Antarctica; Mittermeier and jacks, Cabo Pulmo 
National Park, Mexico; queen conch and local fisherman, Honduras
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indigenous people in rainforests, 
I always wanted to get back to 
working with coastal communities. 
When Paul and I sat down to 
discuss our legacy, we decided we 
wanted to create a nonprofit that 
would use our storytelling and 
photography skills to help protect 
the ocean. SeaLegacy is the result. 

Learning underwater photography 
for the past two to three years has 
been training for what I want to do 
for the rest of my career. I intend to 
focus my lens on the people living on 
the shores of the ocean all over the 
world. As sea levels rise, coastlines 
are changing, and coastal people’s 
lifestyles are being challenged. I want 
to tell that story. 

What do you see as the 
biggest threats to the ocean 
environment?
Even though we live on an ocean 
planet, that concept is far removed 
from most people’s lives. We’ve been 
using the ocean as a dumpster for 
hundreds of years. And we have the 
idea that the sea is inexhaustible and 
that we can keep pulling resources 
from it on an industrial scale without 
consequences. Just the fact that we 
think that way is incredibly dangerous. 

The ocean is the most important 
buffer and moderator of weather 
on Earth, but human activity is 
changing its chemistry as well as 
that of the atmosphere. And thus 
climate change has become the 
overarching issue of our generation. 

What have you seen as a diver 
that has you most worried?
We are seeing more and more 
animals just floating belly up — from 
whales and sharks to fish and starfish. 
It’s terrifying to watch the marine 
ecosystem become uninhabitable 
for the creatures that live in it. If 
the ocean isn’t good enough for its 
wildlife, then it won’t be good enough 
for us. More than half of the oxygen 
we breathe comes from marine 

phytoplankton; as the ocean becomes 
more acidic, that phytoplankton is 
dying. I don’t want to be a doom-
and-gloom person because I am 
very hopeful by nature, but it’s really 
becoming dire in a lot of places. 

What can divers do?
All humans need to care enough 
about our planet to make sure we 
have a future on it. We each should 
audit our life to get an understanding 
of how much meat we eat, how 
much plastic we throw away and how 
often we fail to reuse or recycle. We 
should also come to terms with the 
fact that it will be our children and 
grandchildren who experience the 
consequences of these actions. 

Recalling the many creatures we 
have disentangled or found dead 
from plastic, I try to maintain a 
keen awareness of when I use it. We 
should also think carefully about 
the marine wildlife we choose to 
eat. Travelers who go on safari in 
the Serengeti or visit national parks 
in the U.S. don’t expect to be served 
lion meat or bear meat. Why do we 
eat marine animals as though they 
are inexhaustible? We can make a 
difference by finding out where our 
seafood comes from and supporting 
sustainable aquaculture projects. 

What’s next? 
Cuba! We are headed there in 
October for three weeks with a team 
of filmmakers, social media people 
and photographers with the aim of 
trying to inspire other Caribbean 
countries to follow the Cuban model 
of protection. Fidel Castro did a lot 
wrong, but one good thing he did 
was create a national park system 
with several marine protected areas. 
Today, Jardines de la Reina is one of 
the most pristine reefs left on the 
planet. Although some people will 
say, “But it’s already being protected 
— it’s already a national wonder,” we 
believe we can use it as an example 
for others to follow. Stay tuned. AD
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PUBLIC SAFETY ANNOUNCEMENT

BEACH SAFETY: HAZARDOUS MARINE LIFE

B
elow the surface it’s easy to remember that you’re sharing 
the ocean with its inhabitants, but shallow water and shores 
also have their share of hazards. Whether you’re recreating 
with friends or family or relaxing surfside during your preflight 

surface interval, it’s important to know how to prevent and respond to 
unwanted contact with beach and shallow-water organisms.
 
SHELLS
In some places it’s impossible to avoid stepping on shells while 
walking on the shore. These shells and the tiny creatures that 
inhabit them can leave small punctures or scrapes that are 
uncomfortable and occasionally even dangerous. 

If you injure your feet while walking on the beach, wash any minor 
wounds with soap and water, cover them with waterproof bandages and 
monitor for symptoms of infection. Avoid walking barefoot in brackish 
water, as these environments may contain certain bacteria (Vibrio spp.) 
that can cause serious illness in humans, particularly children, the 
elderly, people with diabetes and immunocompromised people. 

JELLYFISH
Injuries occur from contact with jellyfish tentacles, which can carry 
myriad small stinging cells called cnidocytes (or nematocytes). 
Symptoms can range in severity from mild burning and redness 
to acute generalized reactions. Even broken-off tentacles or dead 
organisms washed up on shores can retain toxicity, so refrain from 
handling these creatures, even if they appear dried out and withered. 

For most jellyfish injuries you should follow these steps: Avoid 
rubbing; apply vinegar, and let it act for about 30 seconds; rinse 
with seawater (avoid freshwater); and apply heat. Cold may also 
work, though to a lesser degree. A thin coat of hydrocortisone 
ointment may help modulate the inflammatory process.

PORTUGUESE MAN-OF-WARS 
Often mistaken for a species of jellyfish, a Portuguese man-of-war 
is easily recognized by its distinctive blue or purple tentacles. Keep 
an eye on the beach and the water’s surface for these animals, as 
contact with man-of-war tentacles can cause intense pain and other 
systemic symptoms. 

Should you experience an injury, avoid rubbing the wounded 
area, remove tentacles using tweezers or gloves, flush the area with 
seawater (avoid freshwater), apply heat, and seek medical attention. 

STINGRAYS
Usually shy and peaceful, stingrays generally cause injury only 
when startled, stepped on, corralled or threatened. To avoid stingray 
injuries, learn whether stingrays inhabit the area you are visiting; 
if so, avoid walking in low-visibility shallow water. Injuries occur 
via a serrated barb at the end of the stingray’s tail. A venom gland 
is located at the base of the barb, and wounds range from mild 
to severe lacerations. Address injuries that result from stingray 
encounters by controlling bleeding, cleaning the wound and seeking 
immediate professional medical care.

SEA URCHINS
Sea urchins are covered in spines, so stepping on them with bare 
feet can be very unpleasant. These organisms tend to be found on or 
near rocky shores, so step carefully in these areas, and wear shoes. 
Injuries typically are multiple localized puncture wounds, though 
skin scrapes and lacerations also occur. 

First aid for sea-urchin wounds varies according to the location 
and type of injury but is generally concerned with the management 
of symptoms. In general, remove any easily accessible spines,  
rinse the area thoroughly (avoid scrubbing, as embedded spine 
fragments may still be present), apply an antiseptic solution or 
antibiotic ointment, and always seek a medical evaluation to  
assess whether there are deeper fragments that may need 
professional intervention. 

For more information on these and other potentially hazardous 
marine organisms, visit DAN.org/health/hazardous-marine-life. 
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TRAVEL SMARTER

PRETRIP VACCINATIONS

D
esigned to meet the requirements for continuing medical 
education, DAN’s Academy of Dive Medicine is an 
introductory program in dive medicine for physicians who 
want to develop their clinical skills in assessment and 

evaluation of injured divers. Courses span three days and address 
key topics in dive medicine such as underwater physiology, fitness to 
dive, breath-hold diving, decompression illness, remote operations 
and hazardous marine life. 

DAN® recently completed the second annual Academy of Dive 
Medicine in Viña del Mar, Valparaíso, Chile. DAN staff and well-known 
DAN referral physicians from Latin America presented to a sold-out 
crowd of physicians, nurses, commercial and military divers, chamber 
operators and recreational dive professionals. The program, which is 
available in both English and Spanish, is part of DAN’s global outreach. 

For more information about the Academy of Dive Medicine program, 
contact us at AcademyDiveMedicine@DAN.org.

T
he allure of distant reefs and the thrill of observing exotic 
species in their native habitats are among the many things 
that attract divers to the sport, but traveling also exposes 
us to certain risks. Protecting yourself from disease involves 

not only staying in good shape, getting enough sleep, maintaining 
adequate nutrition and hydration and practicing proper hygiene but 
also ensuring you are up to date on all necessary vaccinations.

What are vaccinations?
Vaccines are important protections against many diseases for which 
there are no specific treatments. A vaccination involves the injection of 
killed or weakened disease-causing microbes, so your immune system 
learns to recognize and destroy living versions of that microbe.

Which vaccinations should I get?
Recommended vaccinations vary by destination. Your doctor should 
know which vaccines or boosters to administer, but you can also do your 
own research at CDC.gov/travel/destinations/list. Common vaccinations 
for travelers include hepatitis A and B, polio, varicella (chickenpox) and 
the combination booster for tetanus, diphtheria and pertussis (Tdap).

When should I get these vaccinations?
DAN® recommends that you consult with your physician at least two 
months prior to your intended travel, as some vaccinations take time 
to become effective or must be given in a series.  

What if I don’t know whether I’m vaccinated? 
Your physician will likely have medical records with your immunization 
history, but if you cannot determine when or if you received 
vaccinations, your doctor can order a vaccine titer test to measure the 
antibody levels in your blood to confirm sufficient immunity. 

Vaccines are a safe, reliable and efficient way to acquire 
immunity against infection from many pathogens. And because 
divers tend to be travelers, you can think of vaccination as an 
investment in your future. 

For more information, visit DAN.org or call the DAN Medical 
Information Line at +1 (919) 684-2948, 8:30 a.m. to 8 p.m. ET.

PROGRAM SPOTLIGHT

ACADEMY OF DIVE MEDICINE
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Student Medical Expense Coverage 
Studies show students carry more risk than their certifi ed counterparts, which is why DAN Student 
Medical Expense Coverage is a signifi cant benefi t to open-water and entry-level students. Protect 
your students, and minimize your risk with Student Medical Expense Coverage, a new and exclusive 
benefit for DAN Professional Members. 

• Offered at no cost, subsidized by DAN 
• Provides up to US$25,000 in coverage for medical expenses for injuries occurring 

during entry-level training 
• Covers scuba and breath-hold diving 
• Covers in- and out-of-water injuries 
• Coverage ends 180 days after registration or until last certifying dive, whichever 

comes first 

Prepared Diver Program 
Prepare your students to deal with the most common diving accidents. DAN’s 
Prepared Diver focuses on the five contributing factors — each preventable — 
that lead to diver injury and/or death. Most at risk are divers who:

• Ignore their limits — environmental, physical or physiological 
• Improperly manage air consumption, leading to out-of-air situations 
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• Fail to learn proper buoyancy control 
• Lack control on ascent and discount safety stops
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Provide your students with quick reference guides to health and safety issues most relevant to divers.
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• Unlimited Defense Costs
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Become qualified to teach one or all of DAN’s first-aid training courses, and prepare divers to 
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these courses complement the traditional in-water training provided to divers. 

• Basic Life Support: CPR and First Aid
• Emergency Oxygen for Scuba Diving Injuries
• Neurological Assessment 
• First Aid for Hazardous Marine Life Injuries

• Diving Emergency Management Provider
• CPR Health-Care Provider with First Aid
• Diving First Aid for Professional Divers

Collection of Safety Resources and Guides 
Receive access to DAN’s collection of safety resources designed for professionals and advanced divers.
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PROFESSIONAL MEMBER Exclusive benefits. Significant coverage. Competitive advantage.
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Prepare your students to deal with the most common diving accidents. DAN’s 
Prepared Diver focuses on the five contributing factors — each preventable — 
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T
he occasional kangaroo sighting 
notwithstanding, our drive south from 
Adelaide down the Yorke Peninsula on 
the first leg of a monthlong Australian 
tour brings back memories of Florida 
in the 1960s, when road trips and 

scuba diving were virtually synonymous. Fifty years later 
the fundamentals happily remain the same: A collective 
of compatible friends with an itch for adventure 
squeezes inside a van and sets off to see something 
of the world. But instead of exploring warm home 
waters, this time our band of five is on the hunt for the 
legendary sea creatures that inhabit the chilly Southern 
Ocean of Oz half a world away.   

We make our first dives at Edithburgh, a small 
coastal village with a long jetty that was first built 
during the Victorian period to service the region’s 
wheat market. Today the 550-foot-long structure 
attracts far more divers and fishermen than farmers — 
and with good reason: Its underwater forest of pilings, 
like those of dozens of similar commercial jetties 
dotting the coastline from here to Sydney, is prime 
habitat for many of Australia’s most famous marine 
creatures, including seadragons.

Feeling very much like greenhorns inside brand-
new neoprene drysuits, we wait our turns to leap 
off the jetty. Anna, first in the water, bobs to the 
surface, gives the OK sign and, like a pro, disappears. 
Inspired, I tumble in and settle onto the sand across 
from Anna, who is signaling wildly. As the bubbles 
clear I follow her finger to a black-and-white-striped 
pyjama squid the size of a dinner roll nestled in the 
grass next to her knee. Ever since we heard this animal 
existed we’ve wanted to see one, and in less than two 
minutes underwater we’re already eye-to-eye with this 
Southern Ocean celebrity. The little cephalopod is just 
the beginning. Before leaving Edithburgh we spend 
time with a bamboo shark, elegant cowfish, humpback 
boxfish, blue-ringed octopus and copious seahorses. 

Flush with success, we head back to Adelaide, where 
we fill our tanks before turning southward once again. 
This time we wind though wine country on our way 
to the Rapid Bay Jetty, where a population of leafy 

seadragons has resided for years. Richard spots the 
first leafy, and Wendy sees another. We gather around, 
leaning forward, enchanted. The slow evolution of 
one of the most bizarre animals on Earth began some 
40 million years ago when ancestors of seahorses left 
their holdfasts to become roving predators of mysid 
crustaceans. Over time they acquired the leafy features 
that resemble the mossy kelp gardens in which their tiny 
prey live. 

No longer conscious of the cold, we watch the frilly, 
fairy-tale fish half drift, half waltz through their billowy 
universe. Now and again they slip into a swarm of mysids 
and suck them up one at a time through long-tubed beaks. 

Scenery is a big part of road trips, and our route takes 
us along the Great Ocean Road, a two-day sightseeing 
extravaganza that ends with a ferry ride across the Yarra 
River to Portsea, a lovely coastal community 60 miles 
south of Melbourne. We immediately head to Flinders 
Jetty, where weedy seadragons, the second of the three 
known family members, hang out. Even in blustery 
conditions we find weedys — sleek, humpbacked and 
trailing long tails. Anna and our friend Yann think they 
look like kangaroos. 

On our way back to the ladder Yann points toward a 
drifting twig, one among hundreds of similar sloshing 
bits of debris. Just as I begin to figure out what he’s 
pointing at, the twig disappears into the grass. Yann 
plunges in after it and, miracle of miracles, brings up 
a baby weedy the size of a toothpick in the palm of his 
hand. The short-snouted, goggle-eyed twig mimic can’t 
be more than a few weeks old.   

DRAGON ROAD, PART 1
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Text and photos by Ned and Anna DeLoach



Any animal that looks as unconventional as a 
seadragon must also have an unconventional sex 
life. Unlike most marine fishes, which reproduce by 
spontaneously releasing and leaving behind thousands 
of tiny eggs in the open ocean, seadragons brood 
their large eggs attached to the tails of males for a 
month. Instead of riding away with the currents, the 
seadragons’ large, well-nurtured hatchlings tend to 
remain near home, sustaining local populations.  

Later in the week we fly south to Hobart in southern 
Tasmania, where in a golden garden of seaweed beneath 
towering cliffs we track down the Tasmanian rendition 
of the weedy. Larger than its continental counterpart 
(growing to 14 inches) with a red and gold bony-plated 
body peppered with polka dots, it’s so unusual, it’s regal. 
Just seeing the local weedy is worth our side trip to 
Hobart, but there is apparently another prized piece of 
evolutionary handiwork lurking in the Derwent Estuary. 
And we just received a tip on where to find it. AD
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Clockwise from top: Weedy seadragon (Phyllopteryx taeniolatus), 
Tasmanian variation; leafy seadragon (Phycodurus eques); 
juvenile weedy seadragon (Phyllopteryx taeniolatus); weedy 
seadragon (Phyllopteryx taeniolatus)
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DIVE 
FITNESS

A refreshing dip at your local 
swimming pool can be appealing in 
the heat of the summer. But the pool 
is more than just a great place to 
cool off and socialize — it also offers 
excellent opportunities to get active 

and improve your fitness.
Many pools offer group fitness activities to help you get 

your heart pumping. Group fitness classes can improve 
motivation, provide accountability and push participants 
to a greater level of fitness. Plus, group fitness activities 
are an excellent way to expand your social network. Let’s 
dive deeper into three different group fitness activities 
that may be available at your local pool.

MASTERS SWIMMING
A Masters swim team is a group of adults, 18 years and 
older, who get together to swim laps. The swimmers’ 
ability levels range from beginner to elite — the only 

prerequisite for becoming a Masters swimmer is 
knowing how to swim.

By joining a Masters team you will gain access to 
handwritten swim workouts, a swim coach and on-deck 
instruction. You’ll also have access to all the pool’s gear 
— kickboards, fins, masks and snorkels, pull buoys and 
paddles. The workouts you’ll get will be based on your 
current ability level and your fitness goals.

Belonging to a Masters team is typically an 
inexpensive venture. You might pay a drop-in rate or a 
one-time or monthly fee, either fixed or based on the 
number of workouts you attend per week.

If you want to take your Masters swimming to the 
next level, Masters competitions are available. To find 
a Masters team in your area, visit usms.org.

WATER AEROBICS
When some people hear water aerobics, they think 
of exercises geared toward a geriatric population. But 
you can find water boot camp classes and underwater 
cycling at many pools. More and more people are 
realizing the benefits of aquatic activity — benefits 
divers have known about for quite some time.

The foundation of water aerobics’ effectiveness is 
the fact that water is roughly 800 times denser than air. 
The water’s density creates resistance that works our 
muscles; meanwhile, the water’s buoyancy helps reduce 
the impact on the body’s joints.

Pools may offer a variety of water aerobics classes; 
some may be intended for therapeutic purposes, 
while others might incorporate high-intensity interval 

By Abbie Fish
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NOTE: 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.

training (HIIT). Most classes will include exercises 
designed to elevate your heart rate. 

Many water aerobics programs involve time in both 
the shallow and deep ends of the pool. Participants in 
deep-water classes wear a flotation belt to keep them 
above the surface at all times. Shallow-water classes 
don’t use these belts, as participants are able to stand 
on the bottom. Both deep- and shallow-water classes 
use an array of equipment, including dumbbells, 
kickboards, webbed gloves, resistance bands and more.

To participate in any type of water aerobics class, you 
should be comfortable with floating. You don’t necessarily 
need to know how to swim to participate in water aerobics.

Contact your local pool or visit their website for 
more information about their water aerobics programs.

UNDERWATER HOCKEY
Take your breath-hold diving skills to the next level by 
joining your local underwater hockey team.

As you might imagine, underwater hockey involves 
two opposing teams, sticks and a puck. It’s played 
with six players on each team at a time on swimming 
pool bottoms, typically at 7 to 9 feet deep. A 10-foot-
wide goal sits on the bottom at each end of the pool. 
Players wear a mask, snorkel and fins as well as a 
water polo cap, a mouth guard and a protective glove 
on their striking hand. Using curved 10- to 12-inch 
sticks, players endeavor to outscore their opponents by 
striking the 3-pound rubber-coated puck, attempting 
to send it into the opposing team’s goal. 

Since all contact with the puck happens on the pool 
bottom, players constantly rotate between diving down 
to play and surfacing to get a breath. 

Regulation matches feature two short but intense 
15-minute halves. Matches and tournaments take place 
all over the U.S. and the world. For more information 
about your local underwater hockey team, visit 
usauwh.org.

No matter what aquatic activities you enjoy, a pool near 
you likely offers something of interest to you this summer. 
Use your membership not only to get that refreshing 
splash but also to improve your dive fitness. AD
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A large lingcod guards his domain at Wykoff Ledge.

Opposite, from top: A fringehead peers out from a reef crevice. Blue rockfish swirl in the 
kelp forest at Wykoff Ledge. A shy harbor seal plays hide-and-seek among the rocks at 
Lover’s Cove.

THE GOOD 
FORTUNE OF 
SAN MIGUEL 
ISLAND 
Text and photos by 
Andy and Allison Sallmon

I
’ll never forget my first visit 
to San Miguel Island. We 
anchored over a pinnacle on 
flat seas under a sunny sky. The 
captain locked eyes with each 
diver as he spoke of our good 

fortune to be at this remote site on such 
an otherworldly day and cautioned us 
that conditions could deteriorate at any 
time. I recall clear, blue water and a reef 
sumptuous with invertebrate life, the likes 
of which I’d never encountered before in 
California. I also remember the sudden 
onset of a ripping current that made it 
impossible to get back to the anchor line 
and deep gratitude for the 7-foot surface 
marker buoy I was carrying. Feelings 
of elation, reverence and a little relief 
permeated the boat as we headed for the 
mainland. I often remember that day, 
especially when I am on a boat hoping 
to dive Miguel. I think of it wistfully 
because after that visit, despite numerous 
attempts to return, it took me seven years 
to dive there again.

San Miguel Island is a tough place. It’s 
tough to get there, tough to stay there and 
tough to dive there. The northern- and 
westernmost of the California Channel 
Islands, it lies so close to Point Conception 
(26 miles) that it’s constantly battered 
by storms from the northwest. The 
tiny island itself offers little protection; 
with an area of 14 square miles and a 
maximum height of only 831 feet, swell 
and gusts wrap heartily around its rocky, 
treeless perimeter. Fogbanks and mist are 
so common that their absence usually 
indicates wind — and the boat’s imminent 



departure. Bathed by the cold California Current, the 
island’s ocean waters are regularly several degrees lower 
than those encountered in the rest of Channel Islands 
National Park. But as you might have guessed, the 
isolation and chilly water are the draw — this magical 
combination supports a trove of north-meets-south 
marine abundance that is unique in California. 

It’s because of San Miguel that we’re lugging mountains 
of dive and photo gear down a dock in the middle of the 
night. The forecast isn’t great, 
and San Miguel is not a good 
place to visit just to say you’ve 
been there. But our companions’ 
fixed eyes and set jaws reveal that 
we’re among like-minded divers. 
The captain and crew make no 
promises as we depart the harbor, 
and the mood is pessimistic. But 
when the passengers begin to stir a 
few hours later, the ocean is calm. 
Before long we’re gearing up to 
dive one of Miguel’s prettiest sites.

Wyckoff Ledge is a simplistic 
name for the elaborate network 
of meandering walls and boulders 
that make up one of San Miguel’s 
signature dives. We descend to 
a ledge at 60 feet, and the initial 
blast of color — emerald-green 
water, pink and orange anemones, 
blue schooling rockfish — 
greets me as shockingly as the 
temperature, a chilly 49°F. We 
make our way through lush kelp, 
photographing cabezon and 
losing a stare-down with a lingcod 
so large that my dive buddy 
writes, “Linglog!” on his slate. 
Back on board, thrilled as we are 
with our wide-angle sightings, it 
seems the macro fanatics have 
won the marine-life lottery. We’ve 
barely shed our tanks before 
we’re being shown images of 
rare nudibranchs, a decorated 
warbonnet and a tiny, almost 
impossibly violet juvenile wolf eel. 

A short time later we anchor at Abalone Alley, a 
moundlike, rocky reef in 65 feet of water. As I descend, 
my attention is drawn to a bright red patch on the sand. 
I swim down to inspect it, and sure enough the patch 
is a Dendronotus iris nudibranch in search of its next 
meal. These brightly colored, voracious predators can 

grow up to a foot long, and their preferred grub is the 
tube-dwelling anemone. I spot several anemones nearby, 
and I hover long enough to watch the nudibranch creep 
stealthily toward one, rear up and then gleefully bury its 
head in the anemone’s tentacles. I take a few photos of 
the carnage before making my way to the reef. True to 
the site’s name, the rocks are covered with spectacular 
numbers of large red abalone, sometimes clustered in 
twos and threes around a hearty meal of kelp. 

We finish the dive day at nearby 
Judith Rock Pinnacle, a needlelike, 
bull-kelp-covered structure that 
plummets sharply from 50 to 200 
feet. With the sun low in the sky,  
we decide to photograph small 
subjects here, and we’re rewarded 
with incredible nudibranch density. 
I see 15 different species of the 
colorful invertebrates before my 
dive is over.

The ocean appears calm the 
next morning, placid enough to 
venture to the front of the island and 
visit the most exposed sites in the 
Channel Islands. A row of impressive 
seamounts rise above the surface 
along this side of Miguel. As we 
watch waves crash over them, we’re 
reminded that even when the ocean 
is calm here, there is an unavoidable 
baseline of swell. 

We move eastward and anchor 
at Woodrow Pinnacle. We gear 
up and reverently descend to 70 
feet to explore the top of a roughly 
triangular rock that’s so covered 
with sponge and colorful anemones 
that no actual rock is visible. The 
sides drop off sharply into 200 
feet of dark, plankton-filled water. 
Above 100 feet the surge is so 
extreme that only a few decorator 
crabs cling to the structure, but 
the motion is diminished at deeper 
depths, where lingcod and rockfish 
sway lightly above the reef. As we 
near the end of our exploration, 

conditions shift abruptly: A wave of cold, crud-filled 
water suddenly washes over us, reducing the visibility 
from 50 feet to less than 10 and amping up the mild 
current to a regulator-tugging clip. We find the anchor 
chain and ascend without incident, but we’re reminded 
pointedly of San Miguel’s capriciousness.
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SAN MIGUEL ISLAND

HOW TO 
DIVE IT
Getting 
There
San Miguel Island 
is the most 
remote island in 
Channel Islands 
National Park 
and Channel 
Islands National Marine Sanctuary. It’s often accessed during multiday, 
multi-island trips that include Anacapa, Santa Cruz and/or Santa Rosa. 
Most charters depart from Santa Barbara or Ventura, Calif. Boats generally 
board and depart at night for the six-(or more)-hour crossing. Even when 
San Miguel is the stated destination, wind and swell commonly necessitate 
a detour to a calmer location.  

Conditions 
The water temperature ranges from 48°F to 65°F, depending on the time 
of year. A full 7 mm wetsuit with hood, boots and gloves is a must year-
round, and a drysuit is a better choice in the winter and spring. Visibility 
ranges from 15 to more than 70 feet, with the best visibility and weather 
in the late summer and fall. Because of San Miguel’s remoteness and 
the possibility of rapidly changing conditions, strong surge and extreme 
current, most sites are considered intermediate to advanced. Predive 
briefings are an important part of dive planning at San Miguel, and 
surface signaling devices are highly recommended. 

Topside Adventure
There is a pinniped rookery on the southwest side of the island that can 
be viewed from the boat when the ocean is calm, though boats must not 
get too close (the distance varies by season). You can hike San Miguel’s 
trails when a National Park Service staff member is on the island, though 
permits are required for going ashore. 

San Miguel Island is part of a national marine sanctuary, and there are 
several marine protected areas around the island, so many sites have 
regulations pertaining to harvesting and resource extraction. For detailed 
information about the marine reserve and marine protected areas, visit 
NPS.gov/chis or channelislands.noaa.gov.

CALIFORNIA
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Island

1. Wyckoff Ledge
2. Abalone Alley
3. Judith Rock Pinnacle
4. Woodrow Pinnacle
5. Lover’s Cove 
6. Rain Barrel
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Los Angeles
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Lover’s Cove would offer a mellow respite 
but for the noise and stench that emanate 
from a yowling chorus of sea lions, fur seals, 
elephant seals and harbor seals on a stinking 
stretch of sand nearby. At least the breeze 
seems to be wafting the fragrance away from 
the boat. The water is flat and still, and our 
entire dive is at 45 feet. A fat harbor seal 
follows us at a distance, terrorizing the local 
blue rockfish and watching us inspect the 
maze of low-lying rocks inhabited by a riot of 
anemones, abalone and bat stars. 

With the swell and wind predicted to pick 
up significantly, the captain announces that 
our next dive will be our last at Miguel. We all 
groan, whine and then start a heated debate 
over the final dive site. We reach a settlement 
when someone proposes Rain Barrel, a reef 
adjacent to and similar to Wyckoff Ledge. 
Remembering the warbonnet, I excitedly 
gear up and jump in as soon as the gates 
open. I diligently search every rock in hopes 
of photographing that showy denizen of the 
north, but no luck. Fortunately, every other 
colorful macro species I could want is present 
and accounted for. Nudibranchs, fringehead 
blennies and a bright-red baby cabezon make 
the dive go by quickly.

Before long we’re back on the boat. The 
ubiquitous fog bank has disappeared; a stiff 
breeze has taken its place. It’s undoubtedly 
time to head for a more protected island. 
As I secure my gear I recall my seven-year 
hiatus, and I can’t help but wonder gloomily 
how long it will be before I see this place 
again. But I know that worrying is futile. I’ll 
have to rely on chance, hoping that good 
fortune will hasten my return. That’s what 
Miguel is all about. AD

Fog is a common sight 
over San Miguel Island 

when the ocean is calm.

http://www.nps.gov/chis
http://noaa.gov/


There is a place seemingly frozen in time, a remote ocean 
garden, waiting to be explored; a destination where healthy 
corals fl ourish, masses of reef fi sh still form giant schools, and 
where white-sand beaches are untouched.  Until now, travelers 
could experience the wonder of Jardines de la Reina’s deeper 
crest reefs yet the islands and shimmering shallows were left 
largely unexplored. Starting in late July 2017, travelers can fi -
nally explore more of the Caribbean’s crown jewels, the pride 
of Cuba – the wild beaches, coastal mangrove forests, turquoise 
lagoons, and fringing reefs of the Gardens of the Queen from 
aboard the M/V Oceans for Youth, the only eco-exploration ves-
sel operating in the national park. It is a 100-ft. motor vessel 
designed as a sustainable exploration and educational platform 
that supports Cuban marine research and ecosystem monitoring 
in the Gardens of the Queen. It is currently operating as part 
of the Oceans for Youth Foundation’s authorized “People-to-
People Cuba Group Travel Program” providing educational 
opportunities for travelers and students.

EcoExploration Program
 The EcoExploration Program provides a true adventure guid-
ed by renown Cuban marine biologists on staff who conduct 
their studies from on board the vessel. They joyfully guide snor-
keling expeditions to their favorite shallow reefs, lagoons, and 
seagrass meadows, and lead boat trips through winding man-
grove channels and to pristine beaches that are home to curious, 
native iguanas and hutias and tranquil shorebirds. Four optional 
scuba dives to the deeper reefs round out a seven-day itinerary 
that covers all the marine habitats of the national park. Evenings
are spent enjoying hearty, home-style Cuban cuisine (including 
what may be the best fl an in Cuba), discussing natural history 
with amazingly friendly staff and crew, and exceptional stargaz-
ing from the top deck. 

Viva Cuba!

Classroom-at-Sea Programs
 The Classroom-at-Sea Programs provide high school, col-
lege, or university students and scouting or other educational 
groups with a fi eld-based course in tropical marine ecology 
and conservation. The one-week introductory or two-week ad-
vanced course, “Dynamics and Conservation of Cuban Coastal 
Ecosystems” are taught by Professors from the University of 
Havana, living and conducting research from aboard the M/V 
Oceans for Youth. Days are spent out exploring and learning 
about the national park’s coastal habitats and evenings’ seminars 
teach students about the ecology of those same areas. Uniquely, 
the existing curriculum can be customized to or integrated with 
that of visiting institutions; or, educators can supply their own 
curriculum to coincide with the fi eld components. Both snorkeling 
and optional scuba diving are included. There is even an option for 
institutions to create an entire Semester-at-Sea for their students.
 
Trip details: 8 days/7 nights, Saturday to Saturday, aboard 
M/V Oceans for Youth that sleeps 24 guests and eight crew; 
more information at www.oceansforyouth.org.
Getting there: Fly into Santa Clara or Camaguey Airport, Cuba. 
Bookings for combined air and ground transportation can 
be made exclusively with Aggressor Adventure Travel at 
info@aggressortravel.com

Explore. Learn. Protect. And, viva Cuba!
855-568-4130 (toll free) or  +1-706-550-6658

info@oceansforyouth.com    www.oceansforyouth.com

ADVERTISEMENT

OFAC License Approved Under New 2017 Regulations

People-to-People Cuba Group Travel Program
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DAN.org/DIVINGINCIDENTS

REPORT A DIVING INCIDENT 
AND HELP THE ENTIRE DIVING COMMUNITY

KNOWING WHAT TO DO WHEN THE UNEXPECTED HAPPENS
CAN MAKE A WORLD OF DIFFERENCE.
If you or someone you know has experienced a diving incident, it’s important to report the 
incident to DAN. By reporting a detailed report of the accident to our medical research team, 
you help DAN accumulate valuable data on dive accidents and identify important trends. Your 
case report helps DAN experts determine important avenues of research and develop safety 
guidelines for the benefi t of every diver. 

Help DAN prepare divers to avoid diving incidents. File your report at DAN.org/DivingIncidents.

Case Summaries

The benefi t of reporting an incident doesn’t end there. Once 
analyzed, select incident reports are developed into digestible 
case summaries that help divers of all experience levels learn risk 
management and identify safe diving behaviors. Case summaries 
are based on real diving incidents and include expert commentary 
on how to prevent similar scenarios. Available at DAN.org.

IncidentReportAd_Spring2017.indd   1 4/20/17   10:54 AM



W
ith specimens weighing 
nearly 5,000 pounds, Mola 
molas, also known as ocean 
sunfish (or just molas), are 
the heaviest bony fish in 
the world. Only in the last 

20 years have divers and photographers begun to get 
quality encounters with these compellingly weird 
creatures. Found in tropical and temperate waters 
around the globe, they are actually fairly common 

animals. There were relatively few still or video images 
of Mola molas until the early- to mid-1980s, and 
encounters underwater were considered quite rare. But 
there are more divers with cameras today and more 
divers exploring the places where molas are found.

Although divers encounter these fish in the Azores, 
the Mediterranean and even Florida, two of the best 
spots for mola encounters are the open sea off the 
California coast and the reef drop-offs of Bali. The 
outer edges of kelp forests, elevated parts of the 
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Text and photos by Richard Herrmann
MOLA MOLAS



seafloor and reef drop-offs are features that commonly 
draw these pelagic animals closer to shore. 

Mola molas are drawn to near-shore areas mainly 
by cleaning stations, where reef fish help rid them of 
bothersome parasites. Molas carry loads of parasites, 
both internally and externally. Large, stringy parasitic 
copepods can be seen attached to many molas. The fish 
are often found basking on the sea surface, exposing their 
flat sides to seagulls for cleaning — hence their common 
name: ocean sunfish. Even divers assist the occasional 
cooperative mola by pulling off a parasite or two.  

The cornerstone of the mola’s diet is jellyfish and other 
gelatinous zooplankton. When it finds food, the fish uses 
its relatively tiny mouth, which is filled with bony plates, 
to crush it before swallowing. Mola molas grow very 

quickly — one captive individual gained 880 pounds in 
just 14 months and had to be removed from its aquarium 
by helicopter. Of course, that one was fattened up on 
squid and fish. The amount of nutritionally poor salps 
and jellyfish required for a 1,000-pound fish to maintain 
its weight in the wild is extraordinary. It’s rare to observe 
molas actively feeding in the wild, but during population 
explosions of tiny jellies called “by-the-wind sailors” 
(Velella velella), the fish can be seen on the ocean surface 
slurping them down with vigor.

Molas have a thick layer of inedible gristle, which 
makes preying on them a lot of work. While sharks, 
orcas and sea lions will occasionally eat them, they 
typically do so only during times of food stress. Sea 
lions, for example, resorted to hunting Mola molas 
during warm-water events in 2015 and 2016 that 
diminished forage fish populations off the California 
coast. The sea lions would shake the hapless molas at 
the surface, ripping open their vulnerable underbellies. 
The pinnipeds would then eat just the meat and organs 
they could easily access and then leave the majority of 
the expired mola to sink slowly into the blue.  

Approaching a mola is easiest when it’s at an active 
cleaning station — divers can sometimes get within a 
few feet of them. Very large free-swimming molas in the 
open sea may also be approachable. The challenge can 
be getting in front of the animal for some face time and 
not getting stuck photographing its back end as it swims 
away. The key is a slow, calm approach — molas will 
leave if they perceive signs of aggression.

The absolute craziest Mola mola event I ever 
witnessed was the appearance in the mid-1990s of 
thousands of them seemingly everywhere off the coast of 
San Diego, Calif. My buddy and I pulled up to a drifting 
kelp paddy, jumped in the water and were shocked to see 
close to 50 adult molas swimming around us. Most were 
being cleaned by halfmoon fish and did not care about 
our presence. We have never again seen as many as we 
did that year, but we keep heading offshore just in case.
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B
etween July and October at a few 
deep and current-swept sites off Bali’s 
satellite islands, thousands of divers 
seek encounters with one of the oddest 
fish in the sea: the ocean sunfish,  
or mola. 

Although the ocean sunfish is related to the 
pufferfish, boxfish and triggerfish, it is like no other. It 
lacks a swim bladder, having instead an incompressible, 
gelatinous, subcutaneous tissue that can make up as 
much as 44 percent of its mass. This tissue along with 
the animal’s skin, which can be up to 8 inches thick in 
larger molas, render it neutrally buoyant at any depth.  

The sunfish is the most fecund fish in the ocean; one 
4-foot-long female was found to have 300 million eggs 
in its ovaries. By the time an egg becomes a full adult, 
the fish will have increased in weight 60 million times. 

Although many English speakers refer to it as a 
sunfish, it’s known in some other European languages 
as a moonfish. Its family name, Molidae, and genus 
name, Mola, are derived from the Latin word for 
millstone, as its physique is reminiscent of a large disc. 
But it looks much more like a swimming head with 
a conspicuously tall dorsal fin, a long anal fin and no 
discernable tail. A pseudotail, called a clavus, functions 
more or less as a rudder, but all the swimming power 
comes from the synchronized beating of its two large 
fins. The fins are even powerful enough to enable the 
sunfish to breach the water’s surface and briefly launch 
itself into the air — no mean feat for the largest bony 
fish in the sea.  

In addition to an unusual shape, sunfish have large 
eyes and large, puckered mouths, which they are 
physically unable to close completely. Their bizarre 
appearance and great size (they can measure more 
than 10 feet from fin tip to fin tip) and the fact that 
they’re not encountered very often have made them a 
bucket-list attraction for many divers who visit Bali.

The reason sunfish are not often encountered is that 
their preferred habitat is the pelagic realm of open 
ocean and deep water. They feed wherever jellyfish are 
most abundant, and this means they’re often far from 
sport-diving sites. They are sometimes seen at the 
surface, warming themselves after forays into the chilly 
depths. These predatory forays into the deep expose 

sunfish to the many parasites that prey on them and 
thus eventually lead the fish to the cleaning stations at 
which divers find them. 

Bali’s pioneering dive operations discovered many 
cleaning stations in the 1980s and 1990s, and word has 
spread. Now hordes of divers from around the world 
descend on Crystal Bay, Blue Corner, Toyapakeh and 
other sites with active cleaning stations for five months 
each year.

The sunfish season is the result of a seasonal upwelling 
driven by the southeast monsoon. The monsoon brings 
cold water and the molas that inhabit it into proximity 
with the warm tropical water that supports the coral reef 
cleaning-station fishes. But the thermocline where these 
waters meet is often quite deep (130 feet or more), and 
the water below it can be very cold (63°F or even colder). 
As if the depth and temperature were not enough, many 
of these sites lie at the frontiers of extremely powerful 
currents, including downdraft currents, that have caused 
the deaths of divers. 

On really crowded days 100 divers might be searching 
for sunfish at Bali’s deep cleaning stations and jockeying 
for position within a relatively small area. There is 
a code of conduct that’s meant to prevent undue 
disturbance of the fish, but compliance is voluntary, and 
overzealous or selfish divers sometimes spook them.

Much about sunfish is still unknown. It was only 
recently determined that the fish found on Bali’s 
cleaning stations are not the cosmopolitan ocean 
sunfish, Mola mola, but rather the southern sunfish, 
Mola ramsayi. A photo identification research project 
is under way in Bali, and preliminary findings suggest 
that the sunfish there are resident year-round but 
are only seen during mola season, when the water 
temperature brings them into sport-diving depths. AD
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LIFE AQUATIC
BALI’S MOLA DIVING

Bali has several seasonal sites at which divers can encounter 
molas that come to be cleaned of parasites. The dives are often 
deep and current-swept, so these encounters are best suited to 
advanced divers.

Text and photo by Douglas Seifert
BALI’S MOLA DIVING
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W H A L E  S H A R K
CENDERAWASIH BAY, PAPUA, INDONESIA 
BY KRISTI  ODOM  

Around the full moon, whale sharks (Rhincodon typus) gather 
en masse under fishing platforms in Cenderawasih Bay. While 
snorkeling above this whale shark, I noticed the bright sun’s 
rays seemed to bend around my body. I swam fast to put my 
shadow on the giant shark and to position the light rays on its 
spotted back. I was thrilled to capture this beautiful display 
of nature’s pattern mixing.   

Nikon D750, Nikkor 20mm f/1.8G ED lens, 1/320 
sec @ f/5.6, ISO 1000, available light, Ikelite housing 
with modular 8-inch dome port; kristiodom.com

http://www.kristiodom.com


I
’m a 61-year-old woman in good physical 
condition. I’ve logged around 400 dives and 
am conscientious about my dive planning and 
safety. On a recent trip to the South Pacific, I 
had an experience I would not want to have 
gone through without DAN®.

Almost immediately after we rolled into the water 
for our first dive on the second day of our trip, my 
husband, Michael, our dive guide and I got caught 
in a strong downdraft current that quickly pulled us 
down to 96 feet. We put air in our BCDs and kicked 
vigorously to stop the descent. Fortunately we escaped 
the downward current, but we then found ourselves in 
an upward current that quickly carried us back to the 
surface. This dive lasted less than three minutes. 

Contrary to our intuition, we followed our guide’s 
lead, got back in the water and did a dive to 71 feet for 
57 minutes. After breakfast and a long surface interval, 
we spent another 67 minutes among the most beautiful 
soft coral I’ve ever seen, diving to a maximum depth of 
80 feet. On our third dive, after lunch and another long 
surface interval, we encountered more strong currents. 
We swam hard to reach a pinnacle, sometimes kicking 
forcefully without making progress. The dive guide had 
to grab my hand and pull me along for a bit. Once we 
made it to the pinnacle, we tied in with our reef hooks 
and got a bit of a respite. We were treated to schools of 
sharks and thousands of beautiful fish, but this dive was 
still 47 minutes of exertion. 

We got back on board the dive boat around 4 p.m., 
and within moments I felt a severe pain in my neck 
and shoulder. I knew something was very wrong. Soon 

I was unable to move my left arm, hand and fingers. 
The crew administered oxygen and considered the 
possibility of both decompression sickness (DCS) 
and a stroke. The cruise director called DAN, which 
recommended turning the ship around and making the 
four- to five-hour journey back to shore. Fortunately, 
one of the guests was an obstetrician and another was 
a nurse. They were very comforting and helpful as they 
monitored my condition during the journey back. 

When we finally made landfall, I had to board a small 
tender in huge swells and pouring rain. On shore we met 
a taxi, which we understood would get us to the clinic 
much faster than an ambulance would. The crew showed 
Michael how to change the oxygen tanks en route. 

We began the three-hour nighttime journey to the 
hospital on a curvy road in driving rain. This is when 
things got really scary for me: During the drive, both 
of my legs went completely numb. It started at my feet 
and crept upward. I sat quietly, thinking of every person 
I knew and saying a silent goodbye to each as tears 
streamed down my face. 

When we got to the clinic, the doctor and nurse who 
operated the chamber weren’t there. The staff told us 
the doctor wasn’t coming in until the morning, so I 
turned to Michael and said, “Call DAN.” He did so, but 
not before insisting that the hyperbaric doctor get to 
the hospital right away.

The doctor arrived a little while later, around 2:30 a.m., 
and I told him my joints ached, I had a headache, I couldn’t 
move my left arm or hand and both my legs were numb. 
He said he would put me in the chamber in the morning 
after the nurse who operated it arrived — around 9:30 a.m. 
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Severe DCS in  
the South Pacific
By June Evans 

Currents can be challenging and sometimes 
hazardous. Following several dives in heavy 

currents that involved an uncontrolled 
descent, a rapid ascent and heavy exertion, 
June Evans experienced serious symptoms 

of decompression sickness (DCS).
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During Michael’s conversation 
with DAN, the medic advised 
him that the chamber where 
we were had not complied with 
recommended upgrades. Based 
on what he had heard and seen, 
Michael decided to get the ball 
rolling on an evacuation. DAN put 
Michael in touch with a hyperbaric 
doctor in Brisbane, Australia, who 
told him that I should not go into 
that chamber. As night turned to 
day and morning 
turned to afternoon, 
Michael worked 
nonstop with DAN 
and the dive resort 
manager to arrange 
transportation  
to Auckland,  
New Zealand. 

I flew to Auckland 
aboard an air 
ambulance jet, which 
was pressurized to 
sea level. The flight 
lasted four and a half 
hours, and I arrived 
at the navy hospital 
close to midnight. At that time 
my whole left side wasn’t working, 
and it had been 32 hours without 
food or sleep since the symptoms 
began. And I was still salty from 
diving. The doctor told me the 
long delay to treatment might 
mean a long, difficult or even 
incomplete recovery. I cried about 
the prospect of a bleak future. 
Without wasting a moment, the 
doctor quickly assessed me and got 
me into the chamber.  

When I got out the following 
morning — almost six hours later 
— my hand could move, and my 
arm could bend. The prognosis 
was improving.

Later that afternoon I went back 
into the chamber for another two-
hour session. This time the results 
were even better — I could stand 
with assistance and move my hand 
and arm.  

  I continued hyperbaric therapy 
through the weekend and had my 
seventh treatment the following 
Monday morning. By then I was 
walking with supervision but no 
assistance. My left leg was, and 
still is, tingly. A neurophysiologist 
worked with me on strength, 
coordination and balance. These 
problems persisted for weeks, but 
I diligently did my exercises. The 
doctor said the damaged nerves 

could take weeks or 
months to heal.  

I am deeply 
grateful to be alive 
and moving normally. 
I love my husband 
and family beyond 
words and will never 
take them for granted 
again. When I travel 
internationally, 
I will call DAN 
beforehand to locate 
the closest hyperbaric 
chamber that treats 
divers. (Note: DAN 
encourages divers 

to first go to the nearest medical 
facility rather than the nearest 
hyperbaric chamber since not all 
chambers accept divers or are 
staffed 24/7.)

 Never get in the water with a 
tank on your back without having 
DAN insurance. DAN helped 
us seamlessly get through this 
ordeal: They got a doctor on the 
line and continually called us back 
throughout the first night. They 
helped us make decisions. They 
helped Michael get flights to New 
Zealand and found lodging for him 
there. DAN provided coverage 
and paid 100 percent of the eligible 
expenses. Thank you, DAN. AD

SHARE YOUR STORY
Has DAN been there for you? 
Tell us about it at 
ThereForMe@dan.org. 
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“I FELT A 
SEVERE PAIN IN 
MY NECK AND 

SHOULDER. 
I KNEW 

SOMETHING 
WAS VERY 

WRONG. SOON I 
WAS UNABLE TO 
MOVE MY LEFT 

ARM, HAND AND 
FINGERS.”



P
eople often want 
to know how deep 
divers can go. The 
answer depends on 
how long they want 
to spend returning 

to the surface. For saturation 
divers, this can be several days or 
even a week or more. 

Saturation (sat) diving is when 
the inert gas breathed by a diver 
dissolves into the body’s tissues 
and reaches equilibrium with the 
ambient pressure at the diver’s 
depth (i.e., no more gas can be 
absorbed by the tissues — they’re 
fully saturated). This is Henry’s 
law, named for British chemist 
William Henry. Tissues saturate 
at various speeds, but most will 
be saturated in 24 hours.

Recreational divers limit their 
time at depth to avoid becoming 
saturated so they can make a direct 
ascent to the surface without 
any mandatory stops. Upon 
surfacing, they’re supersaturated, 
meaning the amount of inert gas 
in the body is greater than the 
amount found in the surrounding 
atmosphere. Nature likes balance. 
The inert gas comes out of the 
tissues and into the blood, which 
circulates to the lungs, where 
the diver exhales it. A technical 
diver who makes a dive beyond 
recreational limits must make 
decompression stops to avoid 
overburdening the body’s ability to 
offgas. For saturation divers, these 
stops can take a week.

RESEARCH, EDUCATION  
& MEDICINE
ADVANCED DIVING
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Saturation 
Diving
A QUICK AND 
DIRTY GUIDE
By Sherri Ferguson

Clockwise from top: A NASA astronaut trains 
while in saturation during a NASA Extreme 
Environment Mission Operations mission. 
Although saturation operations are common 
in commercial diving, there is only one 
underwater research facility in operation 
today: Aquarius Reef Base off Key Largo, Fla. 
Divers in saturation are monitored constantly 
from topside control centers such as this one 
aboard a dive support vessel (DSV).
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So how deep can we dive? In 1992 Comex, a French 
diving company, conducted a series of experimental dives 
to 2,133 feet (650 meters) of seawater in a hyperbaric 
research chamber in France. For two hours one diver went 
to 2,300 feet (701 meters), which is the deepest a human 
has gone under pressure (71.1 atmospheres) to date. 

SATURATION OPERATIONS
Today, most sat diving is conducted between 65 feet 
and 1,000 feet. Decompression from these depths takes 
approximately one day per 100 feet of seawater plus a day. 
A dive to 650 feet would take approximately eight days 
of decompression. With so much decompression time 
needed to return to the surface, it is more cost effective 
to keep the divers at depth. Once saturated to a depth, 
the decompression time is the same regardless of whether 
the dive lasted one day or 15 days. Most international 
standards are based on a maximum of 28 days “seal to 
seal” — the time from entering the chamber to leaving it. 
This means the working time will depend on how long 
decompression will take. For example, the dive to 650 feet 
would give divers a day to descend and rest, 19 days to 
work and eight days for decompression.

When most people envision saturation diving, they 
imagine the diver living in a vast undersea complex 
on the seafloor. There are some such saturation 
complexes, but commercial sat divers live on board 
dive support vessels (DSVs) in hyperbaric living 
quarters. Food and supplies are delivered through small 
airlocks, and these chambers have areas for sleeping, 
eating and showering. They even have a hyperbaric life 
raft should the sat divers have to abandon ship.

GAS
These onboard chambers are pressurized to the depth 
at the seafloor where the divers are working. This 
pressure, known as “storage depth,” is typically too deep 
to dive using air, so the divers breathe a mix of helium 
and oxygen called heliox. Below 500 feet, heliox can 
cause high-pressure nervous syndrome (HPNS), which 
is characterized by tremors. To combat this, a small 
amount of nitrogen is included in the breathing mix. Its 
narcotic effect at depth helps reduce the tremors.

The high helium content presents a few challenges. 
Anyone who has inhaled the gas from a helium balloon 
knows it makes you sound like a cartoon chipmunk. In 
a hyperbaric chamber, your voice also changes because 
of increased air density, and the combination of helium 
and increased density make for voices that are really 
hard to understand. Thus, saturation diving operations 
use voice descramblers so divers can be understood. 

Helium is a tiny molecule with poor thermal 
properties, which means it is easy to breathe but strips 

heat from the diver with every exhalation. Because of 
this, the temperature of the living quarters must be kept 
high to prevent hypothermia. Temperatures can be in 
the range of 85°F–93°F, depending on depth. When the 
divers are in the water working, they wear hot-water 
suits, which are similar to wetsuits but have tubes with 
hot water continuously running through them to keep 
the divers warm.

LIVING UNDER PRESSURE
Other considerations that must be taken into account 
in the sat chamber include infection prevention 
and diver health. Saturation divers are as isolated as 
astronauts living on the space station, so they must 
be medically trained to deal with any emergency 
that may occur. They are typically trained as diver 
medical technicians (DMTs). During this course, the 
commercial diver learns how to insert IV catheters, 
suture wounds and even deal with life-threatening 
conditions such as tension pneumothoraces that 
require pleurocentesis — the release of trapped air 
from the pleural lining of the lungs. 

A typical working day involves 16 hours of rest and 
sleep in the living quarters and eight hours of diving, 
in what are known as bell runs. A diving bell is locked 
onto the chamber, and the pressure is matched. The 
diver then transfers under pressure (TUP) from the 
chamber to the bell. The bell is locked out and then 
lowered by umbilical to the seafloor, where the moon 
pool, a hatch at the bottom of the bell, can be opened 
for the divers to exit. Their breathing gas is supplied 
via hoses from the surface. The gear involved is much 
the same as the gear used for commercial diving 
inshore, except that it captures the expired gas for 
reclamation and recompression of the helium.

SUPPORT
From the ship’s crew who operate the vessel to the 
cooks who prepare the meals that are locked into the 
divers’ hyperbaric living quarters, it takes a large team 
to support the divers. A life support technician (LST) 
and assistant LST are responsible for “sat control,” 
which involves monitoring the chamber’s temperature, 
gas content and operational status. They even monitor 
the function of such things as the toilet, which dumps 
outside of the chamber. When the divers leave the living 
quarters to enter the bell for work, another team, called 
dive control, takes over and runs the dive from the 
surface. They prepare the bell, launch it and monitor 
the divers as they work. The ship uses a sophisticated 
system called dynamic positioning, in which thrusters 
maintain the ship’s precise position over the work site. 
This allows the bell to be lowered directly adjacent 
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to the pipeline, for example, and 
remain in the same position. 

TUNNEL WORK
In addition to its use in deep-sea 
work, saturation diving is also used 
in tunneling and caisson work. 
When building deep, long tunnels, 
compressed air is used to pressurize 
the tunnel to maintain the walls 
and keep out water. When the 
ambient pressure at the site of the 
work is greater than 2 atmospheres, 
the workers travel to the cutting 
head of the tunnel-boring machine 
through a series of hyperbaric 
chambers. They remain under 
pressure in a saturation system to 
get the job done. 

SCIENCE
Scientists also do work using 
underwater habitats. Living 
underwater began in the early 
1960s with the U.S. Navy’s Sealab 
I, II and III. The primary mission 
of these habitats was to study 
humans’ physiological responses 
to saturation. Navy divers lived 
underwater for weeks, while 
physiologists studied them from 
the surface. In 1969 scientists went 
into the underwater habitats for the 
first time themselves, and the term 
”aquanaut” was coined. Working 
for NASA and the Office of Naval 
Research, these scientists spent 
58 days underwater. In the 1970s, 
Sylvia Earle, Ph.D., led an all-female 
team of scientists and engineers on 
a saturation expedition using the 
Tektite II habitat. 

Scientists continue to conduct 
missions at the only underwater 
research facility in operation today, 
Aquarius Reef Base, which lies off 
the Florida Keys in a little more 
than 60 feet of seawater. Its focus 
has shifted since the 1960s from 
research in support of deep-sea 
exploration to research in support 

of space missions. Each year a team 
of aquanauts and astronauts spend 
up to three weeks completing tasks 
to prepare for space exploration 
and scientific investigations. NASA 
Extreme Environment Mission 
Operations (NEEMO) is now in 
its 16th year of operation, and the 
NEEMO XXII mission ended 
June 27, 2017. The similarities 
between deep-sea dwelling and 
living in space are numerous: Both 
Aquarius and the International 
Space Station are isolated, and going 
on excursions from either place 
requires specialized life-support 
equipment. The buoyancy of the 
water allows NASA to weight the 
NEEMO astronauts to simulate the 
gravity on an asteroid, planet or 
moon. Many of the operations that 
are practiced underwater are later 
completed during space walks.

If the idea of living underwater 
like an aquanaut appeals to you, an 
old research habitat in the Florida 
Keys was converted into the Jules’ 
Undersea Lodge. You can scuba 
dive down into the habitat to spend 
a night, and the lodge is shallow 
enough that you won’t have to do 
days of decompression (or any 
decompression) or need to spend 
a week in a hyperbaric chamber 
when you return to the surface the 
next day. AD

A diving bell can be locked out from a 
saturation chamber and lowered to the 
seafloor. A moon pool on the underside allows 
divers to exit and enter the diving bell.
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DIVING AS IT SHOULD BE!
Experience the best diving the 

Turks & Caicos Islands have to offer.

1-800-234-7768
www.diveprovo.com
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Be Ready To Respond
 
Every day, divers and emergency response personnel around the world trust DAN’s oxygen units and first-aid kits to perform in 
an emergency. That’s because DAN’s products have been developed, tested and refined with input from leading doctors and 
researchers to meet the discriminating requirements of the diving community. So be ready to respond. Explore DAN.org/STORE 
and make sure you are prepared to effectively handle an emergency situation with the latest safety equipment. 

DAN.org/STORE

SOFT-SIDED EXTENDED CARE BACKPACK
DAN’s lightweight, soft-sided, easy-to-transport oxygen unit holds one Jumbo D cylinder that 
delivers approximately 45-60* minutes of oxygen. Its large mesh pockets, deep stuff-pocket, and 
dual external zipper pockets offer ample storage for a range of accessories. This bag is equipped 
with an adjustable backpack harness system that distributes weights for added comfort over long 
distances. Includes a brass multifunction regulator, demand valve with hose, nonrebreather mask, 
oronasal resuscitation mask and Tru-Fit mask. 

RESCUE PAK
DAN’s Rescue Pak is a compact oxygen unit featuring a smaller M9 cylinder that 
delivers approximately 14-20* minutes of oxygen. This unit also comes complete with a 
brass multifunction regulator, demand valve with hose, nonrebreather mask, oronasal 
resuscitation mask, Tru-Fit mask, and a waterproof Pelican 1450 case. Ideal for wet 
environments and locations closer to emergency assistance.

DAN OXYGEN TRAINING
Emergency Oxygen for Scuba Diving Injuries Course

This course teaches the techniques of emergency oxygen 
administration for suspected diving injuries and nonfatal drowning.  
Students will learn the fundamentals of recognizing dive injuries  
and responding to and managing dive emergencies.

Learn more at DAN.org/TRAINING

* O2 delivery times listed are approximate and will vary based upon rate of flow and other factors.
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A
ttention-deficit/hyperactivity 
disorder (ADHD), formerly known 
as attention-deficit disorder (ADD), 
is a neurobehavioral disorder that can 
involve difficulty paying attention, 
impulsiveness and restlessness. 

These symptoms may interfere with learning and daily 
functioning, and in divers and prospective divers they raise 
important questions about fitness to dive. The symptoms 
are related to an alteration in brain development starting in 
childhood, and the disorder may persist in adulthood. 

The Centers for Disease Control and Prevention 
(CDC) reports that up to 11 percent of children have 
ADHD, while the National Institutes of Mental Health 
(NIMH) indicates that 4.1 percent of adults have it. It 
seems to occur more frequently in boys than girls. The 
symptoms are not the same in everybody, and in mild 
cases the individual may have problems only when 
engaging in certain tasks. For example, an adult may do 
very well throughout life until a new computer system 
with a very strict workflow is installed at his or her 
workplace. Alternatively, a child with ADHD who is 
placed in an academic setting without much structure 
might begin to have problems. 

People with ADHD are at increased risk of being 
involved in motor vehicle accidents and sustaining 
injuries that lead to emergency room visits. Other 
conditions commonly associated with ADHD, 
particularly untreated ADHD, are depression, anxiety, 
cigarette smoking and substance abuse. 

ADHD is treated with cognitive behavioral 
therapy and medications including stimulants and 

antidepressants. None of the medications used to treat 
ADHD have been tested for possible interactions with 
diving. To better understand how ADHD might affect 
safe diving, we ask the experts.

What are the classic symptoms of ADHD?
Steven Altchuler, M.D., Ph.D.: The symptoms 
vary; among the most common are inattention, 
hyperactivity and impulsivity. People with ADHD 
might make careless mistakes, not pay attention to 
details, not finish tasks, be forgetful or have difficulty 
managing tasks that must be done in a specific order. 
They might fidget, interrupt others or have difficulty 
waiting their turn. 

The symptoms of ADHD change over time. As 
people grow up, symptoms may become less severe or 
even disappear. Someone who had ADHD as a child 
may do perfectly well as an adult.

How is ADHD diagnosed?
Timothy Wilens, M.D.: ADHD is a clinical diagnosis 
predicated upon careful review of the diagnostic 
criteria in the Diagnostic and Statistical Manual of 
Mental Disorders, fifth edition (DSM-5), with the 
individual and, if the patient is a child, the family. 
While neuropsychological testing may be helpful 
to examine co-occurring cognitive or psychiatric 

From top: Divers must manage many 
tasks, including controlling buoyancy, 

monitoring gas supply and much 
more, which can be challenging for 
people with ADHD. In some cases 

ADHD causes problems only in  
certain settings, such as school.

Opposite, from top: ADHD is 
commonly treated with stimulant and 

antidepressant medications. Only 
people with the requisite awareness 

and focus should dive in overhead 
environments, where strict attention to 

detail can be a life-or-death matter.

Attention-Deficit/Hyperactivity 
Disorder and Diving
By Jim Chimiak, M.D.

SU
ZA

N
N

E 
TU

C
KE

R
/S

H
U

TT
ER

ST
O

C
K

ST
EP

H
EN

 F
R

IN
K



problems, it is not necessary to diagnose ADHD. The 
diagnosis requires that the individual have a sufficient 
number of symptoms from each symptom cluster 
listed in the DSM-5; this establishes context for the 
functional impairment and demonstrates that it is 
attributable to ADHD rather than another disorder.

How is ADHD treated?
Altchuler: The most common treatment is the use 
of stimulant medications such as methylphenidate 
(Ritalin). Students can benefit from measures 
to minimize distractibility in the classroom 
and opportunities to move around. They may also do 
well with additional time to complete standardized 
tests such as college entrance exams. Other 
medications, including the antidepressant bupropion 
(Wellbutrin), are used to treat adults.

Wilens: In addition to prescribing medication, which is 
considered the first line of treatment, the doctor might 
also consider the individual’s academic or occupational 
setting and interpersonal or family issues. Appropriate 
accommodations in various settings (e.g., school, 
work) may be necessary. Psychotherapies directed at 
the person with ADHD and/or the family can be very 
useful for addressing core and associated symptoms. 

What additional risks might a scuba diver with 
untreated ADHD be taking on?
Altchuler: Divers with ADHD might have difficulty 
concentrating or paying attention or might be easily 
distracted, particularly if they are multitasking. For 
example, observing a beautiful coral reef, maintaining 
buoyancy control, monitoring gas supply, fulfilling a 
decompression obligation, controlling depth or ascent 
rate and paying attention to a dive buddy’s location 
might prove overwhelming. Diving in an overhead 
environment where strict attention to detail is a life-
or-death matter may be challenging.

Wilens: The many tasks involved in a successful 
diving venture may challenge individuals with ADHD, 
particularly if they are untreated. Difficulties with 
associated neurocognitive functions such as working 

memory (remembering and managing short-term 
issues) and executive functioning (e.g., organization) 
may also adversely affect diving.

What are the risks for divers with ADHD who are 
successfully treated with medication?
Altchuler: Little is known about the effects of 
stimulant medications such as methylphenidate at 
depth. Theoretically, stimulants and bupropion might 
increase the risk of oxygen toxicity. Practical 
concerns may exist if somebody who is taking 
methylphenidate or another medicine for ADHD 
surfaces and is acting unusual. This might prompt the 
question of whether the changes are related to the 
medicine or are indications of decompression illness.

Wilens: There are numerous studies and reviews of 
studies of the use of ADHD medications by people of 
various ages. Surprisingly few of these studies consider 
this use in athletic contexts, and none to my knowledge 
focused on diving. Our laboratory at Massachusetts 
General Hospital has completed studies of high-dose 
amphetamine administration in adults with ADHD 
who were comprehensively tested at baseline and again 
six months later using multimodal cardiovascular 
imaging and graded-exercise testing. We failed to 
find concerning adverse cardiovascular outcomes but 
did note nonclinically significant slower heart-rate 
recovery after exercise, which means longer recovery 
times following peak exercise performance. In standard 
atmospheric testing we did not find varying rates of 
oxygenation or cardiac output or any evidence of 
arrhythmias. Of interest, after thorough diagnostics 
many professional athletes are treated for ADHD and 
demonstrate improved overall outcomes and excellent 
toleration of the medications.
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Can people with ADHD dive if they stop taking 
their medication?
Altchuler: Certainly, if a diver no longer requires 
medication, then he or she should stop taking it. 
We are concerned about whether the diver can 
pay adequate attention to detail and the dive plan 
to be able to dive safely. Frequently, school-age 
children and teenagers are given “vacations” from 
their ADHD medications during the summer. When 
people need medication to function well in school, 
where paying attention to 
detail can affect their grades, 
we are even more concerned 
about them paying attention 
while scuba diving, where 
attention to detail can become 
a life-or-death matter.

So whether someone with 
ADHD can scuba dive really 
depends on whether the 
person in fact has ADHD and 
what treatment is needed. If 
the person needs stimulant 
medication to function 
normally, we have concerns 
about how the medicine 
would affect him or her when 
scuba diving. The U.S. Navy 
medically disqualifies from 
diving a person with active 
ADHD, but “a history of ADHD greater than 1 year 
prior to military service is not disqualifying.” Use of the 
medicines that treat ADHD is similarly disqualifying.

Wilens: While we do not have adequate data on 
the effects of stimulants or nonstimulants in diving 
conditions, we are accumulating data on the positive 
effects of treatment on other complex activities such 
as driving. These data show improvements in all 
aspects of driving behavior in simulators. There are 
also large epidemiological studies that demonstrate 
a lower overall risk for motor vehicle accidents with 
treatment. If we were to extrapolate from other 
complex behaviors that are aberrant in ADHD, I would 
recommend treatment over no treatment.

What should be done when a prospective 
diver reports a history of ADHD?
Altchuler: The first thing to do is find out if the 
person is taking medicine or undergoing some other 

treatment for ADHD. If the prospective diver is a 
teenager, do not ask the parents, ask the youth directly. 
In too many cases teenagers start taking a medication, 
take it for several months, notice no difference and 
stop taking it. 

People not undergoing treatment need an operational 
diving examination. We do one for all divers who are 
new to us. We observe their functioning starting in easy 
diving environments and progress to more challenging 
environments to determine if they can dive successfully. 
It’s critical to observe divers as they progress to 
more challenging environments. As the number 
and complexity of tasks divers must do increases, so 

does the likelihood that ADHD 
will cause problems. Things an 
experienced diver might find 
routine can be overwhelming 
to a new diver, particularly one 
with ADHD. Even dives in calm 
conditions involve management 
of many tasks, and additional 
challenges such as choppy 
seas, low visibility and cold 
water might make the situation 
overwhelming.

A challenge diving 
physicians face is that 
many recreational diver 
health forms ask only, “Are you 
currently taking prescription 
medications?” A teenager 
or young adult learning 
to dive during the summer and 

taking a “medication vacation” can truthfully answer 
“no.” Health forms typically do not ask specifically 
about ADHD but rather list “behavioral health, mental 
or psychological problems.” While we in the medical 
field may consider ADHD to fall in this category, the 
diver or the diver’s parent may think of ADHD as only 
a school problem and again truthfully answer “no.” 

The next challenge is that the diver’s primary 
physician who completes the form may lack 
knowledge about dive medicine and the potential for 
enhanced side effects in high-partial-pressure oxygen 
environments. The primary doctor may also lack 
knowledge about the multiple tasks a scuba diver must 
perform to be able to dive safely. 

Divemasters and instructors cannot be expected 
to be medical experts. They should, however, be 
observant. Simple questions such as, “Did you take 
any prescription medicines in the past year, and did 
your doctor know about them when he completed this 
form?” may provide useful information.
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MEET THE EXPERTS
Steven Altchuler, M.D., Ph.D., is a divemaster who has been 
diving since the early 1960s. He practices psychiatry at 
the Mayo Clinic in Rochester, Minn., where he is a member 
of the Division of Preventive, Occupational and Aerospace 
Medicine, the division that operates Mayo Clinic’s hyperbaric 
medicine program.

Timothy Wilens, M.D., is chief of the Division of Child and 
Adolescent Psychiatry and co-director of the Center for 
Addiction Medicine at Massachusetts General Hospital in 
Boston, Mass. He specializes in the diagnosis and treatment 
of young persons’ substance-use disorders, bipolar disorder 
and ADHD across the lifespan. Wilens is a consultant on 
ADHD and substance-use disorders to the National Football 
League, Major League Baseball and other organizations.

Wilens: To Dr. Altchuler’s comprehensive response I 
would add only the recommendation to determine if 
the individual has been swimming, freediving or scuba 
diving in the past, whether the person took medications 
while doing so and how his or her experience was 
with or without them, noting in particular any adverse 
effects. These data may help guide the conversation. 

Any further comments?
Altchuler: If a person comes to us and says he has 
ADHD, we should ask if he needs treatment for it 
in any part of his life to be able to function well. If 
he needs medications, it is probably best that he not 
scuba dive. On the other hand, if he functions very well 
without medications, he is at higher risk for having 
difficulty while diving but may well be able to do so. 
Some divers with ADHD might benefit from limiting 
themselves to clear, calm, warm water and not going 
beyond 60 feet. 

Wilens: ADHD itself should not automatically exclude 
anyone from diving. Untreated or undertreated 
ADHD is what places an individual at the greatest risk 
of difficulties while executing complex actions. The 
available medications seem to be effective and well 
tolerated in athletes, and the limited data pertaining to 

the use of stimulants by adults undergoing multimodal 
cardiovascular assessments do not indicate difficulties 
during peak performance. I recommend that divers 
with ADHD get treatment, that individuals who are 
medicated for ADHD dive carefully and that doctors 
of divers with ADHD monitor the effects of the divers’ 
medications on their overall performance. AD



Q: My students asked what happens to 
the nitrogen bubbles in untreated 
decompression sickness (DCS). My 

guess was that they eventually get reabsorbed or 
offgassed via the lungs. What is the best answer?

A: Divers accumulate nitrogen (and/or other 
inert gases in their breathing mix) while 
diving. The deeper and longer the dive,  

the more gas accumulates. In cases of DCS, the inert 
gas load exceeds the tissues’ capacity, so bubbles form.

Gas enters the body through the lungs, moves into the 
circulatory system and then into other tissues. Offgassing 
occurs by the same mechanism in reverse: Inert gas 
moves from the body’s tissues into the bloodstream and 
then into the lungs, where it is exhaled. A diver offgasses 
when in shallow water after having been in deeper water 
(during ascent and while performing a decompression 
stop or safety stop, for example). Offgassing continues 
after the diver exits the water. The human body has no 
means by which to indefinitely retain gas or bubbles. 

The vast majority of the inert gas is offgassed within 
a few hours, and almost all of it leaves recreational 
divers’ bodies within about 24 hours. This is why 
symptoms of DCS usually appear in the first hours 
following a dive and why onset of symptoms more than 
24 hours after a dive generally does not represent DCS 
(except in special circumstances such as saturation 
diving or subsequent altitude exposure, for example).

Bubbles cause inflammation and local tissue injuries. 
The larger the bubble load, the more severe the injury 
and the faster the onset. Hyperbaric chamber treatment 
within the first 24 hours can eliminate gas and bubbles 
while the injury is still occurring. After about 24 hours, 
the injury has already occurred. Bubbles are no longer 
present, but the injury persists. Hyperbaric treatment 
after the first day can still be very helpful by promoting 
healing and recovery. 

Although leaving DCS untreated is not 
recommended, its general progression is improvement 
over time. Some divers who do not get treated recover 
completely, but others have persistent problems that 
range from mild to severe.

For more information about inert gas, DCS and 
hyperbaric chamber treatment, visit DAN.org or  
call the DAN Medical Information Line at +1 (919) 
684-2948.

— Frances Smith, MS, EMT-P, DMT

Q: What is “oxygen ear”?

A: Also known as middle-ear oxygen absorption 
syndrome, oxygen ear describes a gas volume 
imbalance in the middle ear after diving with 

breathing gas that has a higher oxygen fraction than 
air. The phenomenon is commonly associated with 
open-circuit diving using nitrox and closed-circuit 
rebreather diving. The high-oxygen-content gas fills the 

RESEARCH, EDUCATION & MEDICINE
FROM THE MEDICAL LINE

Inert Gas Washout
DAN MEDICS AND RESEARCHERS 
ANSWER YOUR QUESTIONS 
ABOUT DIVE MEDICINE.
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middle-ear space over the course of the dive. Postdive, 
the tissues metabolize the oxygen, reducing the total 
gas volume below what it would be if the space were 
filled with air. If this loss in gas volume is not equalized, 
relative negative pressure will develop. This is in effect 
a squeeze, which can present as ear fullness, mild 
discomfort and/or impaired hearing. 

This problem can be avoided easily with occasional 
equalization for several hours after diving. A person 
who is active, talking and/or laughing during this 
period may have no need to actively equalize. On the 
other hand, a person who goes to bed immediately 
after diving might wake up several hours later with 
mild discomfort. Full resolution is best achieved using 
gentle equalization techniques.

— Neal W. Pollock, Ph.D.

Q: I’m 20 years old and will be having four 
wisdom teeth (third molars) removed soon. 
I understand I’ll have air pockets where 

my teeth were, and I assume those could cause 
problems while diving. How long should I stay out 
of the water? 

A: Following an uncomplicated dental extraction, 
four to six weeks is normally sufficient time 
for the risk of infection to resolve. This 

assumes good healing and that gum tissue has filled 
in the empty sockets, eliminating any air pockets. An 
unhealed socket can be a route for infection as well as 
for air to enter subcutaneous tissues and cause further 
injury. Pain medication can impair your judgment 
underwater, so wait at least a couple of days after you 
finish taking it to resume diving. 

Following the extraction of upper wisdom teeth,  
the dentist should verify that there is no sinus 
involvement. The root tip of a molar can breach the 
maxillary sinus floor, resulting in a communication 
(abnormal connection) between the mouth and the 
sinus. This is not common, but if it occurs it will 
further delay your return to diving. If there is sinus 
involvement, you should wait until the fistula (hole) 

is closed and healed before you resume diving. Your 
dentist or oral surgeon will be able to tell you how long 
this should take.

Discomfort, tenderness or delayed healing can make 
it difficult to hold a regulator mouthpiece, depending 
on the tooth or teeth involved and the length of the 
mouthpiece’s flanges. After your dentist or endodontist 
approves a return to diving, consider taking your scuba 
gear to a local pool. Swim laps underwater to confirm 
that breathing through your regulator does not cause 
any discomfort. 

— Frances Smith, MS, EMT-P, DMT

Q: A few days ago on a dive boat I heard the 
captain say to the group something to the 
effect of, “Stay hydrated —  dehydration is 

the No. 1 cause of DCS.” Is this true?

A: While dehydration can be a risk factor for 
DCS, it is almost certainly not the most 
important. The dive profile is the leading risk 

factor. The timing and intensity of exercise and thermal 
status are likely to play the lead secondary roles. 
State of hydration is no more than a tertiary factor 
— convenient to blame, but generally less dramatic 
in impact. This is not to say that hydration should be 
ignored, just that it must be kept in perspective. 

Drinking an excessive amount of fluid will not 
eliminate the risk of DCS and can even work against 
safety by increasing a diver’s susceptibility to immersion 
pulmonary edema. As with most things, extremes in 
either direction can be hazardous. Sound hydration 
is important for general health and diving health, 
but ignoring the elephant in the room (the depth/
time profile) and factors such as ill-timed thermal and 
exercise stress is definitely not good practice.

— Neal W. Pollock, Ph.D.
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Q: I’m an emergency medical technician 
(EMT) and a new diver. I understand the 
importance of administering oxygen to 

injured divers. When we administer it on the 
ambulance, we monitor patients’ oxygen saturation 
using a pulse oximeter. Would this device be 
helpful when assessing the well-being of an  
injured diver?

A: Health-care professionals use pulse oximeters to 
measure hemoglobin saturation: the percentage 
of hemoglobin binding sites occupied by oxygen. 

These devices are placed on the ends of patients’ fingers 
and function based on the difference in color between 
oxygenated and deoxygenated blood. A normal value 
for a person breathing air at a low to moderate altitude 
would be 95-100 percent. A value below that would 
warrant medical attention. 

Hypoxemia (low blood oxygen) is often associated 
with chronic illnesses such as respiratory disorders, 
and people with this condition may require prolonged 
supplemental oxygen therapy and monitoring. 
Generally these people are not medically fit to dive. 

The role of oxygen in diving injuries is to promote 
washout of inert gas and enhance delivery of oxygen to 
compromised tissues. When providing supplemental 
oxygen to an injured diver, pulse oximeters are not 
used to measure oxygen treatment effectiveness or to 
assess inert gas washout. AD

— Scott Smith, EMT-P 
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Jardines Aggressor I
Starts July 1, 2017 

Jardines Aggressor II

Seven & Nine-Night Cuba Seven & Nine-Night Cuba Seven & Nine-Night Cuba 
$3,999 Special$3,999 Special$3,999 Special

J A R D I N E S  AG G R E S S O R  I  &  I I  L I V EAB O A R D S

OFAC License Approved Under New 2017 Regulations 

Book a new, Cuba People-to-People Group 
Travel Program, Oceans For Youth Foundation 
reservation for Cuba travel in 2017 or 2018 

at the amazing rate of $3,999 p.p.!

Take advantage of this $3,999 p.p. 
Special now and escape to Cuba! 

*$3,999 Special includes 7 nights on the Jardines Aggressor I and II Cuba People-to-People Group Travel Program, Oceans For Youth 
Foundation. Special does not include the hotel package on the 9-night Cuba Travel Program I. Applies to reservations for individuals 

and groups. Does not include Conservation Fee, Port Fee, Nitrox, Visa and Airfare. Travel must be completed by Dec 31, 2018.

Cuba People-to-People Group Travel 
Program, Oceans For Youth Foundation

Discover the magnificent beauty of a once forbidden paradise, Cuba! The Jardines 
Aggressor I & II liveaboards explore the Gardens of the Queen which produces 

  big thrills with Caribbean Reef Sharks, Goliath Grouper, Silky Sharks and 
  Tarpon. Cuba’s walls are buzzing below with delicate macro beauties 

    like curious blennies, flamingo tongues and cleaner shrimp. 

    The Cuba People-to-People Group Travel Program, Oceans For Youth Foundation, includes lectures with 
Cuban scientists and marine experts about ocean conservation and cultural exchanges. Travelers will visit the 
Fortress of El Morro and Habana Vieja. During the week, biologists and Cuban specialists will host discussions 
and presentations on the marine environment, conservation, and the importance of this magnificent ecosystem. 
The Program is available for everyone from ten years of age and older including individual travelers, families, 
couples or groups. (Cuba’s legal diving age is 15).

www.oceansforyouth.com    info@oceansforyouth.com    
1-855-568-4130 (toll free)   +1-706-550-6658
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D
AN® received some excellent 
responses to the Gear article about 
hose failures we published in the 
Winter 2017 issue of Alert Diver 
(AlertDiver.com/crystallized_hoses). 
We would like to summarize 

the comments we received and provide additional 
perspectives on this very real safety concern.

Some responses were additional examples of 
regulators that failed because of the yellow “crystals” 
discussed in that article. Others were reports of degraded 
hose linings, including one in a rubber (not braided) 
hose. In this case, the degradation led to audible hissing 
and, perhaps, leakage of air from the hose. Hissing or 
leaking air from a rubberized hose can persist for an 
extended period before the hose fails, but even minor 
hissing or leaking from a braided hose may rapidly lead 
to complete hose failure and thus should prompt action. 

We received a few questions about what may 
exacerbate hose failure, factors such as age, sun 
exposure, oxidation inside the hose and cleaning 
solutions used. Although cleaning the inside of hoses 
is uncommon, some readers indicated that they do 
so using warm, clean water. Please note that if the 
water contains any microorganisms, this practice 
could very easily lead to accelerated hose degradation 
and formation of the yellow crystals. Some repair 
centers insert the metal end-fittings into ultrasonic 
baths to remove verdigris and other forms of surface 
discoloration, but they must ensure that the cleaning 
solutions used in these baths are sanitary.

In our ongoing effort to learn more about these hose 
failures, we consulted the manufacturers. A major 
supplier expressed great concern about the reports and 
asked that we share as much information with them as 
possible. It is important to note that some hoses being 

After we published 
the article 
“Invisible Crystals” 
(Gear, Winter 
2017), divers have 
continued to send 
us failed hoses. 

Opposite, clockwise 
from top: This 
hose features 
both a degraded 
outer lining and 
an embrittled 
inner hose. High-
quality hoses 
should indicate 
the manufacturer’s 
mark of quality 
assurance: 
polyether-
polyurethane single 
lining inner hose. 
Accelerated aging 
of a polyester-
polyurethane hose 
lining reveals 
degradation.

Air Hoses: 
A Closer Look
By Francois Burman, 
Pr. Eng, MSc.
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sold using brand names from 
reputable hose manufacturers are, 
in fact, knockoffs. 

We should all heed the advice 
one hose manufacturer gave DAN: 
Hoses do not last a lifetime, and 
braided hoses in particular should 
be replaced every five years — or 
more often if there is clear abrasion 
or they have spent extended 
periods in the tropical sun.

One avid diver, a specialist 
engineer at a private company 
in Redmond, Wash., offered to 
perform a truly useful and greatly 
appreciated service: thorough 
testing of low-pressure braided 
scuba hoses. He subjected a variety 
of hoses to accelerated aging, 
and the preliminary finding was 
that hoses with a thermoplastic 
polyester-polyurethane (polyester-
TPU) lining material decayed 
during testing. This result is 
consistent with the hose-failure 
reports DAN has collected. Hoses 
made of or lined with thermoplastic 
polyether-polyurethane (polyether-
TPU), on the other hand, did 
not fail. A well-known European 
producer of braided hoses, which 
has always used polyether-TPU, 
since 2008 has required its 
materials supplier to certify its 
polyether-TPU hose linings. 

The decay product, a yellow 
crystalline-looking substance, 
is softer than it appears and 
feels waxy when squeezed. 
We previously referred to this 

substance as the product of 
“polymorphic crystallization,” but 
the reaction in question is actually 
hydrolysis, which, as its name 
implies, requires the presence 
of water. Elevated temperature 
promotes accelerated degradation 
or hydrolysis of the polyester-TPU.

It is hard to predict the time 
required for a polyester-TPU liner 
to decay, but available information 
suggests that at 86°F and high 
humidity, exposed hoses could 
decay in less than a year. 

To reduce the likelihood of such 
degradation, divers should keep 
hoses dry when not in use and 
minimize hoses’ exposure to high 
temperatures and humidity. 

When buying a hose, determine 
the composition of its lining — you 
want it to be a polyether-TPU, 
not a polyester-TPU. If in doubt, 
do not purchase the hose. Buy 
your hoses and other life-support 
equipment from well-known 
manufacturers that clearly indicate 
the type of liner material used. 
Gear manufacturers have been 
informed about this phenomenon 
and have carefully investigated their 
existing suppliers and implemented 
improved means of materials 
verification and quality assurance. 

Please keep sending us your 
comments and questions. DAN is 
committed to providing the diving 
public with as much technical 
safety information as possible. AD
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R
ichard Moon, M.D., has spent 
his career researching how the 
human body adapts to extreme 
environments. A professor of 
anesthesiology and pulmonary 
and critical care medicine at the 

Duke University School of Medicine and the medical 
director of the Center for Hyperbaric Medicine and 
Environmental Physiology at Duke University Medical 
Center, he has conducted cutting-edge research in 
hyperbaric medicine and diving science for nearly four 
decades. Moon’s work regarding the physiology of 
breathing has significantly advanced our understanding 
of the human body’s performance at extreme depths 
and in space.

After completing his medical education at McGill 
University Faculty of Medicine in Montreal, Canada, 
and serving several residencies, Moon had fellowships 
in biomedical engineering at the University of Toronto 
and in pulmonary medicine at Duke. He is well known 
for his hands-on approach to research, which has 
enhanced understanding about numerous difficult-to-
study conditions. His career in diving medicine began 
with a record-setting study in 1981 that subjected  
three volunteers to a simulated dive to 2,250 feet for 
43 days. The dive, part of the Atlantis III experiments, 
remains one of the deepest dives ever performed, and 
the study provided valuable information about the 
human body’s responses to extreme pressure and the 
limits of its adaptability. 

Moon was one of the first researchers to identify the 
possible involvement of patent foramen ovale (PFO) 
in decompression sickness (DCS), and his case control 
study was the first published research on the subject. 
This work was a catalyst for more than a decade of 
research and led to general awareness among divers of 
the relationship of PFO and DCS. 

At Duke, he has become an expert on the treatment 
of dive injuries such as DCS, arterial gas embolism 
(AGE) and immersion pulmonary edema (IPE) as well 
as on how gas under pressure affects divers’ physical 
and mental functions. 

Moon, who recently traveled to the Himalayas 
to study how climbers adapt to extreme altitude, 
is also working with the U.S. Navy to study and 
prevent rebreather diver fatalities. We appreciate his 
willingness to discuss his work with us. 

You’ve spent your career in a very specialized field. 
What led you to this kind of research?
My driving interest in work has always been the 
treatment and characterization of DCS. As a youth I 
became fascinated with the physiology of diving. Sea 
Hunt and Jacques Cousteau were obvious influences, 
and the works of Arthur C. Clarke and Edward 
Ellsberg fascinated me. After finishing my education 
at McGill University, I came to the U.S. to study 
diving physiology. I had trained as an internist in 
Canada and was training as a pulmonologist in the 
U.S. when my mentor, Enrico Camporesi, convinced 
me to become an anesthesiologist like him. He said 
becoming an anesthesiologist would make me a better 
pulmonologist, and I thought, It’s only two more years, 
so why not? I ended up liking anesthesiology and 
stuck with it. My day job is putting people to sleep 
(and waking them up again). As a pulmonologist and 
an anesthesiologist, I have spent a great deal of time 
studying the relationships between respiration and the 
human body; both fields are very relevant to my work 
in diving medicine. 

Your diving medicine research began with the 
Atlantis experiments, which set pressure-exposure 

Richard Moon, M.D., has spent his career studying 
phenomena of great interest to scuba divers: 

decompression sickness (DCS), patent foramen 
ovale (PFO), immersion pulmonary edema (IPE), 

hypoxia and rebreather diver fatalities.

Extreme Exposure
By Reilly Fogarty
RICHARD MOON STUDIES THE LIMITS OF THE HUMAN BODY.
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records that still stand today. What can you tell us 
about that work?
When I joined the team at the Duke Center for 
Hyperbaric Medicine and Environmental Physiology, 
I latched onto a group that was doing a lot of deep-
diving research. As a pulmonologist with an interest 
in the mechanisms of gas exchange, I found the work 
fascinating. The Atlantis experiments were a series of 
four chamber dives with volunteer divers. We observed 
the effects of extreme pressure on the human body 
and determined what gases would be required to offset 
conditions such as high-pressure nervous syndrome 
(HPNS) that affect divers at great depths. 

In the Atlantis experiments we used trimix — a 
combination of oxygen, helium and nitrogen, with 
around 5-10 percent nitrogen. The theory was that a 
narcotic gas such as nitrogen could offset the effects 
of depth and rate of compression in deep diving and 
attenuate the effects of HPNS. Nitrogen effectively 
attenuates the depth effect, but it is a very dense gas that 
does not resolve the issues associated with the necessary 
rate of compression. Its high density leads to pulmonary 
impairment at extreme depths. Other research teams at 
the time studied hydrogen as an alternative to nitrogen, 
but hydrogen poses some additional risks. 

The data from these experiments are extremely 
useful for understanding human physiology and 
the effects of depth on the body, but with robots as 
good as they are, it is unlikely that humans will ever 
dive that deep again. Robots, for example, fixed the 
5,000-feet-deep wellhead that created the BP oil spill 
in 2010. This is one of the reasons that our record 
still stands. Only one similar dive has exceeded our 
maximum simulated depth of 2,250 feet, and it is 
unlikely that will change in the near future. 

Did you encounter any unexpected issues with 
extreme depth during the Atlantis experiments? 
We got a lot of interesting data from our deep-
diving research, but something that was perhaps 
unexpected was having someone become manic 
at depth in the chamber. During the Atlantis 
IV experiment, a volunteer developed agitation, 
hyperactivity, racing thoughts and insomnia at 
around 2,050 feet. Benzodiazepines successfully 
controlled these symptoms at that depth, but at 
2,132 feet the symptoms returned and progressed 
into a manialike syndrome that lasted for two 
days. This prevented completion of the studies and 
necessitated early decompression. 
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There was a lot of deep-diving research going on in 
the 1980s in Germany, France, Japan and Norway, and 
most of the people running these experiments also had 
someone become manic during a dive. 

You were one of the first researchers to identify 
a relationship between PFO and DCS. There has 
been significant research on PFO closure since you 
made that discovery. Is there still work to be done 
on that front?
We discovered the link between PFO and DCS in the 
mid-1980s. The National Oceanic and Atmospheric 
Administration (NOAA) sponsored research that 
allowed us to bring back patients we had treated who 
were previously paraplegic because of DCS. This gave 
us insight into the effects of PFOs and demonstrated 
the substantial capabilities of hyperbaric oxygen 
therapy. These patients who had originally come to us 
with severe DCS and partial or complete paralysis were 
walking and functional. 

As an aside, we learned a lot about managing spinal 
DCS from the initial treatment of these patients. 
Because they could not move their legs, their risk 
of pulmonary embolism was significantly increased. 
It wasn’t clear that traditional prophylactics would 

adequately attenuate the risk of pulmonary embolism, 
and we discovered that we had to scan the legs for 
clots to manage that risk. 

It is fairly well established that a PFO is related to 
serious and repeated DCS. I think it is a closed issue 
at this point. In some individuals, closing a significant 
PFO will decrease the risk of DCS. Approximately 
one-third of people who get DCS, however, will have 
serious symptoms regardless of whether they have 
a PFO — the main risk factor for DCS is still the 
exposure (i.e., depth and time). The discussion that 
culminated in DAN’s 2015 Patent Foramen Ovale and 
Fitness to Dive Consensus Workshop answered most 
of our questions on the topic. 

You have done a great deal of research on IPE, 
particularly in divers and other athletes. What 
prompted this work, and what have you found?
IPE first became a concern when it appeared in 
otherwise healthy Navy SEALs who had undergone 
rigorous physical exams and were in excellent shape. 
Several SEALs had problems with IPE while swimming 
in California’s cold San Diego Bay during training, 
and we worked with the Navy to research the risk 
factors and possible treatments. This was particularly 

Dr. Moon’s driving professional interest is the treatment 
and characterization of DCS. He is an anesthesiologist 

and a pulmonologist, and both fields have been very 
relevant to his work in dive medicine.
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interesting because these military patients had no 
obvious preconditions to IPE, such as high blood 
pressure or cardiac defects. 

In our research we found that increased pulmonary 
artery pressure and wedge pressure were risk factors for 
IPE. We identified subjects with multiple cases of IPE 
and compared their hemodynamics. We used sildenafil 
(Viagra) and other drugs to attempt to prevent IPE. In 
one study we submerged patients with a history of IPE 
in 68°F water and then warmed them out of the water, 
gave them sildenafil and submerged them again. We 
found decreased wedge and pulmonary artery pressures 
after the administration of the drug, and one subject 
went so far as to have her results sent to her primary 
care physician. That physician prescribed prophylactic 
Viagra for her to use before triathlons, and she has had 
good results with that treatment. 

Other research on the body’s reaction to cold water 
resulted in several people with unexplained symptoms 
such as an extreme increase in blood pressure upon 
submersion in cold water and an otherwise normal 
heart that expanded significantly beyond the norm and 
produced mitral regurgitation. We are always interested 
in looking at cases like these or unexplained cases of 
IPE; that is one of the diagnostic 
services we provide at Duke. 

We still question why these 
at-risk individuals have increased 
pressure in their pulmonary 
arteries. We are currently using 
echocardiography on submerged 
subjects to research this condition. 
We are waiting to get back results 
now, but one theory we have is 
that individuals susceptible to IPE have slightly stiffer left 
ventricles, which could lead to higher filling pressure. 

You have studied the human body’s limits in low-
oxygen and high-altitude conditions. What have 
you learned from this research? 
We have spent a lot of time working to prevent DCS in 
astronauts and studying the adaptations of climbers in 
high-altitude environments. I just returned from a field 
study that involved trekking more than 40 miles and 
ascending 8,300 feet to reach the Everest Base Camp 
at an altitude of 17,651 feet. The ambient pressure 
there is roughly half that of sea level, and we did some 
fascinating work measuring the oxygen saturation of the 
climbers preparing to attempt the summit. We found 
fully functional individuals walking around the camp 
with saturation levels as low as 60 percent. This would 
normally indicate a significant functional deficit, but 
their bodies had adapted to cope with the conditions.  

You’ve recently been working to reduce the 
number of fatalities among rebreather divers.  
What causes most of these fatalities, and how are 
you addressing this issue?
Our work with rebreather divers led to a grant from 
the U.S. Navy to develop a monitoring device to 
prevent rebreather diver deaths. Rebreather diving 
is booming, and people enjoy using rebreathers 
recreationally for the lack of bubbles, reduced gas 
usage and decompression benefits. The most common 
cause of death in rebreather divers is hypoxia (oxygen 

deficiency), and we have shown 
that pulse oximetry can be 
used to provide a reasonable 
warning before hypoxia causes 
a loss of consciousness. 

Our future research will 
focus on the use of pulse 
oximetry with rebreather 
diving, and we have proposed 
a design for a small forehead-

mounted pulse oximeter that’s connected to a heads-
up display. Pulse oximetry can give the diver a warning 
almost a minute before they become dangerously 
hypoxic — even during exercise. This device could 
make great strides in saving the lives of rebreather 
divers. The work is ongoing, but preliminary results 
have been very promising. 

What insight have you gained from your research 
as a whole?
I find that the human body’s reactions in the 
most extreme conditions are quite relevant to our 
understanding of both clinical medicine and the human 
condition. Our experiments at depth and altitude have 
taught us a remarkable amount about the function 
and adaptability of the human body, particularly 
the lungs. Diving research, hypoxia research and 
hyperbaric research are all very applicable to our general 
understanding of the human body. AD

“I FIND THAT THE HUMAN
BODY’S REACTIONS IN THE

MOST EXTREME CONDITIONS
ARE QUITE RELEVANT TO OUR

UNDERSTANDING OF BOTH
CLINICAL MEDICINE AND THE

HUMAN CONDITION.”

ALERTDIVER.COM  |  65

C
O

U
R

TE
SY

 R
IC

H
AR

D
 M

O
O

N



J
anet, my dear buddy in life and underwater 
adventures, and I recently were on a 
22-person dive boat off Pompano Beach, 
Fla. The weather was pleasant — 88°F with 
a light breeze and 1-foot waves — and 
our first dive was to be a drift dive over a 

60-foot-deep reef. The water was warm (86°F at depth), 
and the current was mild. Jan and I have more than 700 
dives each; she is a divemaster, and I am an instructor.

We descended onto the reef and immediately 
spotted a legal-size spiny lobster. I grabbed it, and 
Jan came over with our mesh catch bag to stash it. 

RESEARCH, EDUCATION & MEDICINE
SKILLS IN ACTION
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When his regulator hose burst during a dive, Rob Waterfield not 
only lost his primary air source, he also was engulfed by a cloud 

of bubbles that made it nearly impossible to see or hear.  

Escape from the Bubble Cloud
By Rob Waterfield
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Moments after we secured the lobster, my regulator 
hose popped dramatically, splitting near the second-
stage connector. The rubber hose was severed almost 
completely, and 150 psi of breathing gas rushed out in 
a maelstrom of loud and blinding bubbles.

I was stunned by the sudden flood of bubbles, 
and my first thought was I’m not going to die today. 
I started grasping for my octopus (alternate second 
stage regulator) but fumbled amid all the bubbles. I 
keep my octopus on the right side of my BCD with 
a quick-release clip, but it was a challenge to grab it 
while using my right hand to try to hold together the 
burst hose. Bringing both hands back to the flailing 
regulator hose, I held it together, which seemed to 
direct just enough air into the second stage to allow 
me to draw a decent breath.

Jan’s first thought upon seeing the flood of 
bubbles was that my regulator was free-flowing, 
but she soon realized the volume of air was too big 
for a free-flow. Though I couldn’t see her through 
the cloud of bubbles, I felt her pushing her octopus 
into my hand. After dragging another quick breath 
out of my failing regulator, I successfully grasped 
Jan’s spare regulator and put it in my mouth. The 
blizzard of bubbles still gushed violently from my 
burst hose.

Amid the chaos I reminded myself to keep 
breathing. I couldn’t see my wrist-mounted computer 
to monitor my depth or ascent rate, so I prepared for 
our ascent by making a point to exhale more than 
I inhaled. Jan and I began ascending, holding onto 
each other’s BCDs to stay together. I kept breathing 
from her octopus instead of securing my own, as my 
cylinder was rapidly losing air.

I don’t know for sure how much time passed, but 
Jan and I broke the surface about 30 or 40 seconds 
later. She shut off my tank, and from 150 feet away the 
captain motored the boat over and asked why we were 
up so soon.

I held up my regulator, which was barely still 
attached to the rubber hose. Only a thread of rubber 
held them together. “My reg hose burst,” I said. 

While the captain swung the stern around to us, 
I took a quick inventory of my body. Thankfully 
nothing physical seemed out of the ordinary. I told 
the crew about the burst hose, Jan’s quick assist and 
how she guided me to the surface. One crew member 
opened my tank and announced that the previously 
full 100-cubic-foot cylinder was down to less than 
500 psi — effectively empty. While I sat on the 
transom, she brought me a fresh tank and replaced 
my regulator assembly with a rental. In minutes we 
were ready to get back onto the reef. 

After ensuring we were mentally ready, Jan and  
I headed down the line and spent 50 minutes at  
60 feet. We caught another lobster, saw two nurse 
sharks and relished the abundant coral, sponge and 
fish off Pompano Beach.

LESSONS LEARNED
The first thing I took away from this experience was 
the certainty that Jan is the best buddy I’ve ever had 
the privilege to dive with. She was experienced enough, 
close enough and quick enough to capably respond to 
the incident. And she even had the presence of mind to 
not lose the catch bag with that 1.5-pound lobster in it.

I was fortunate that the hose rupture took place 
only four minutes into the dive. I had a full tank to 
blow through, and my nitrogen exposure was very low, 
which was a good thing considering our faster-than-
normal ascent. 

Following this incident I exchanged my octopus’ 
plastic quick-release clip for a rubber ring that loosely 
holds the mouthpiece for easy one-handed release. I also 
considered the value of a totally redundant air source 
such as a pony bottle or a side-slung 20-cubic-foot tank 
and regulator. Having a bailout bottle mounted on the 
front of my BCD within easy reach could have allowed 
me to more quickly resume breathing. 

Have your equipment serviced regularly (we had 
ours overhauled just three months before), and inspect 
your hoses often to be sure they’re not cracking, 
drying out or rotting around the metal connector. 
Don’t hesitate to replace degraded hoses. 

Refresh your air-sharing skills from time to time while 
diving — it may not be as simple as you remember. My 
open-water training was 33 years ago, and that’s a long 
time to go without practicing sharing air. 

Finally, I can’t overstate the value of a competent 
and well-trained buddy. Jan’s quick and calm offer 
of her octopus and guidance to the surface were 
lifesaving. Thank goodness she and I have many 
hundreds of dives together, good awareness of each 
other underwater and the inclination to stay close 
while exploring the depths. AD
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MAINTAIN YOUR GEAR
Examine your hoses by squeezing them along their length 
to check for any variations in resistance or flexibility, which 
may indicate a problem (see AlertDiver.com/Crystallized_
Hoses). Also check your second-stage regulators for cracks 
near the connector (see AlertDiver.com/Free-Flowing-Failure). 
Hoses and regulators have limited service lives and should be 
replaced before their function is compromised.
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When diving offshore, always carry emergency signaling devices such 
as a surface marker buoy, signal mirror and emergency strobe. DAN is 
currently conducting a review to better understand why divers are left 

at sea; we’ll share the results as soon as they are available.
LEFT AT SEA
By Peter Buzzacott, MPH, Ph.D.

T
he diver was a 45-year-old man who 
began diving in 2000 and got certified 
as an advanced open-water diver, nitrox 
diver and drysuit diver in 2007. He had 
made a total of 52 dives, most of which 
were in the ocean. Prior to the incident 

he had not been diving for eight years but had recently 
undergone two skills and buoyancy refresher classes 
at the location of the incident: One was just before the 
incident, and the other was during the previous year.

THE INCIDENT
The diver rented all his gear and booked a morning 
boat dive that would be followed by a shore dive. 

When the group met at the dive shop, the sea looked 
calm, the forecast was clear and sunny, and the water 
temperature was around 80°F. 

The dive group consisted of the diver, two female 
divers and a male guide. The three customers wore 
full wetsuits, and the guide wore a shorty with a 
hood. They set up their gear and were briefed in the 
shop before they headed to the boat. The plan was to 
descend onto the reef and gradually ascend as the dive 
went on. The site was about a half mile offshore, and 
the boat ride took 10-15 minutes. The diver began the 
dive with 2,800 psi in his tank. 

The divers descended to the planned depth and 
swam toward the reef. After a while the diver informed 
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the guide, as planned, that his gas supply was down 
to 1,500 psi. They swam some more until he signaled 
that his air was down to 700 psi. They ascended and 
made a five-minute safety stop, during which the guide 
deployed a safety sausage. 

At the surface there was no boat was in sight. The 
divers figured they would probably be picked up after 
a few minutes. They inflated their BCDs and relaxed. 
It was a bit breezy, and the seas started picking up a 
bit. After maybe 30-60 minutes, the diver could see the 
flybridge of a sportfishing boat close to shore moving 
north to south then south to north. Based on the height 
of the vessel’s bridge and the relatively calm seas, the 
divers hoped they would be spotted easily. None of them 
had a signal mirror. The boat kept heading north, then 
they lost sight of it. 

More time passed, and then they saw a single-engine 
passenger plane with multiple 
windows. They waved their arms 
and the single safety sausage to no 
avail. The plane did not deviate 
from its course. 

The wind-driven waves built 
to 2-3 feet with occasional 4-foot 
waves, which would cause the 
divers to take in mouthfuls of 
seawater. None of the divers had 
a snorkel. The guide suggested 
that the group swim toward shore 
to offset at least some of their 
seaward drift. The divers finned at 
a sustainable pace for a long period. 
They dropped their weights and 
eventually their tanks — except for 
the guide, who had taken off his 
BCD, fully inflated it and was laying 
on top of it. At one point the guide 
had everyone join hands and swim backward together, 
pulling one another as needed, as each diver’s energy 
varied over time. 

At 3 p.m., after four hours in the water, the divers 
became concerned about nightfall. Sunset was 
scheduled for around 6:50 p.m. No one had a strobe or 
a flashlight. The only comfort was that the wind was 
forecasted to calm down in the evening.

At about 3:45 p.m. the guide spotted a small boat. 
The group waved the sausage, screamed and blew 
a whistle as hard as they could, but the whistle was 
ineffective at signaling an upwind boat in the breeze. 
The boat did not see or hear them and headed back 
toward shore. Finally, it returned on another search leg, 
spotted the divers and took them aboard. At this point 
they were 3-4 miles offshore.

LESSONS
Around 80 percent of American recreational scuba 
divers make fewer than eight dives per year. This 
diver may be typical of the “vacation” diver: renting 
minimal dive gear and trusting others to ensure his 
safety. As this incident shows, our lives can hang in 
the balance. This diver now intends to take more 
responsibility for himself. 

During this ordeal, if any of the divers had a signal 
mirror — a small, lightweight and simple tool (as 
shown in the photo) — they could have likely gotten 
the attention of a passing boat much sooner. To signal 
a boat, simply extend one arm and give a thumbs-up 
signal, lining up your thumb with the boat (or aircraft) 
that you want to signal. With your other hand, hold the 
mirror up to your eye and look through the hole in the 
middle at your thumb. Wiggle the mirror; when you 

see sunlight flash on your thumb, 
you’ll know you are flashing at the 
boat or plane.

Modern, small, hand-held dive 
lights are quite powerful, even 
compared to those made five or 
10 years ago. Every diver should 
carry a signal tube, also known as 
a surface marker buoy (SMB) or 
safety sausage. Never go into the sea 
without one. If you carry a signal 
tube and a bright dive light, then at 
night you can put the light inside the 
bottom of the tube to light up the 
whole tube like a giant lightsaber. 

Many divers also carry a reel of 
braided nylon line, which allows 
deployment of the signal tube 
before ascent. The divers can reel 
their way up to 15 feet for a safety 

stop and hang under the tube. This alerts the crew 
aboard the dive boat (as well as other boats in the 
area) where divers are making safety stops, and it 
allows the dive boat crew to keep tabs on the divers’ 
location if they are drifting. Reels can also prove 
useful if a diver is caught in a slight current and wants 
to remain in place. In an emergency such as this 
incident, tie the reel to a weight belt or integrated 
weights, and lower the weights down to the seafloor. 
Having a line that’s at least three times as long as the 
water depth will reduce the bouncing of the weights 
on the bottom.

Even if you plan to rent your dive gear, DAN® 
recommends bringing your own emergency signaling 
equipment in case you find yourself adrift, hoping to 
be found before the sun sets. AD

“AT 3 P.M., AFTER FOUR 
HOURS IN THE WATER, 
THE DIVERS BECAME 
CONCERNED ABOUT 

NIGHTFALL. SUNSET WAS 
SCHEDULED FOR AROUND 
6:50 P.M. NO ONE HAD A 

STROBE OR A FLASHLIGHT. 
THE ONLY COMFORT WAS 

THAT THE WIND WAS 
FORECASTED TO CALM 

DOWN IN THE EVENING.”



RESEARCH, EDUCATION & MEDICINE
RISK MITIGATION

70  |  SUMMER 2017

RECOMPRESSION 
CHAMBER SAFETY

W
hen a diver is injured in a 
remote location, the best course 
of action is not always apparent. 
Historically, the major dilemma 
was whether to get the diver to 
a nearby but less well-known 

treatment facility or to initiate an evacuation.
To promote the best outcomes in these situations, 

DAN® compiled a risk assessment guide1 in 2000 that 
drew from the many international publications that 
moderate and regulate the commercial diving and medical 
hyperbaric oxygen therapy industries. These publications 
include risk management philosophy and consideration of 
related issues such as occupational health and safety. 

Instead of simply listing requirements relevant to 
the safe recompression of injured recreational divers, 
DAN identified real, likely hazards, quantified their 
significance and presented mitigation guidance for 
each. The purpose of this approach was to foster 
comprehension rather than just compliance — to focus 
on actual rather than hypothetical issues.

In 1998, two years before the first edition of the 
guide was published, DAN had embarked on an 
assessment process of recompression facilities around 
the world that would ultimately last 13 years and 
include 105 facilities. The data that resulted from this 
work formed the basis of not only the 2000 edition 
of the risk assessment guide but also two subsequent 
editions, published in 2011 and 2016.2  

A DAN researcher analyzed the initial data to identify 
the most significant risks at all these facilities. He found 
82 common risks and scored them using a dedicated 
recompression-chamber risk-assessment model that 
accounted for probability, consequences and frequency 
of occurrence. The most concerning risks, listed by 
rank, were as follows: 

These results clearly show that effective management, 
administration and operation of a facility — human 
factors — affect patient safety more than technical 
factors do. Better-trained and motivated staff and 
more frequent use of the chamber also enhance safety. 
Recompression chamber facilities that establish systems 
for effective staff training, continuous risk awareness, 
appropriate medical supervision and reliable chamber 
operation and availability are well on their way to 
providing excellent care and improving outcomes.

DAN’s promotion of safe chamber operations goes far 
beyond the creation and dissemination of risk assessment 
guides. Back in 1993 DAN created an international 
outreach initiative known as the Recompression 
Chamber Assistance Program (RCAP) to help improve 
underfunded chamber facilities around the world. 
Through RCAP, DAN has designed and conducted a 
series of safety education programs, provided on-site 
safety assessments at more than 150 facilities, paid for 
advanced training for facility staff and offered technical 
and operational support to chamber facilities that 
expressed interest in addressing their safety issues. 

Through these continuing efforts to elevate the safety 
and capabilities of hyperbaric chambers around the world, 
DAN advances its mission: to help divers in need. AD 

DAN PROMOTES SAFE CHAMBER OPERATIONS 
WITH RESEARCH, EDUCATION AND TRAINING. 

REFERENCES
1. Burman F, Ramsay R, Cronjé FJ. IDAN risk assessment guide for recompression facilities. Durham, NC: International DAN, 2000. 
2. Burman F, Cronjé FJ, Ramsay R. Risk assessment guide for recompression facilities. San Antonio, TX: International ATMO, 2016.

RELEVANT HAZARD DESCRIPTION (RISK ELEMENT) SCORE
Safety drills not practiced 33
Chamber and emergency medical procedures not documented 31
Maintenance system inadequate, inappropriate or absent 28
Standard operating procedures not documented 25
Oxygen cleaning procedures not in use 25
Operator checklists inadequate or absent 24
Fire-suppression system for chamber testing inadequate 22
Safety valve checks and testing obsolete 22
Facility manual with policies and procedures inadequate or absent 21

By Francois Burman, Pr. Eng, MSc.
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DAN.org/DIVINGINCIDENTS

REPORT A DIVING INCIDENT 
AND HELP THE ENTIRE DIVING COMMUNITY

KNOWING WHAT TO DO WHEN THE UNEXPECTED HAPPENS
CAN MAKE A WORLD OF DIFFERENCE.
If you or someone you know has experienced a diving incident, it’s important to report the 
incident to DAN. By reporting a detailed report of the accident to our medical research team, 
you help DAN accumulate valuable data on dive accidents and identify important trends. Your 
case report helps DAN experts determine important avenues of research and develop safety 
guidelines for the benefi t of every diver. 

Help DAN prepare divers to avoid diving incidents. File your report at DAN.org/DivingIncidents.

Case Summaries

The benefi t of reporting an incident doesn’t end there. Once 
analyzed, select incident reports are developed into digestible 
case summaries that help divers of all experience levels learn risk 
management and identify safe diving behaviors. Case summaries 
are based on real diving incidents and include expert commentary 
on how to prevent similar scenarios. Available at DAN.org.

IncidentReportAd_Spring2017.indd   1 4/20/17   10:54 AM
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From the moment we pulled up to the mooring 
buoy, a squadron of blacktip reef sharks 
surrounded the swim platform, no doubt 
accustomed to handouts. We soon discovered, 
however, that the real action was 60 feet below.

French Polynesia’s

Tuamotus
BEYOND BLUE, BEYOND COMPARE
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Inset: Blacktip reef sharks greet divers from the 
moment the boat arrives at the mooring. 

Gray reef sharks are a significant component of 
the shark encounter at Tahiti’s White Valley, but 

it’s common to see tiger sharks as well. 
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W
e were diving White Valley, 
a shark dive off Tahiti 
that I’d been hearing a lot 
about. Unlike the dives we 
would do in the Tuamotu 
Islands later in the trip, this 

was a baited dive. The guide brought a small box of 
chum down onto the rubble reef flat, and we formed 
a semicircle around it, each diver about 50 feet away 
from the box. 

This dive isn’t meant to be an interactive shark feed; 
the chum is used to encourage the sharks to show up, 
and plenty of them did — immediately. Most were gray 
reef sharks (Carcharhinus amblyrhynchos), but some 
large lemon sharks (Negaprion brevirostris) were also 
in the mix. Our distance from the bait box seemed a 
bit far at first, but soon so many sharks were around it 
that the distance gave them just enough room to circle 
in a predictable fashion. It also allowed attractively 
polarized groups of sharks to appear in a single frame. 
The shark wrangler would occasionally swim to the 
box and pull out a little bait, and of course this amped 
up the action. It also sent cues to the feed’s apex 
predator, the tiger shark (Galeocerdo cuvier). 

While the gray reef and lemon sharks were full of 
bravado at the outset, they became deferential when 
the tiger shark arrived. The tiger moved at a slow pace, 
edging ever closer to the bait. I got only a couple of 
passes by a single tiger shark, but I understand it’s not 
uncommon for several to show up. This would have 
been a great photo opportunity even without the tiger, 
but its arrival made our White Valley dive — the first 
dive of the trip — exceptional.

WHERE IT ALL BEGINS
Visits to French Polynesia begin with arrival at the Faa’a 
International Airport (PPT) in Papeete on the region’s 
largest island, Tahiti. While some Tuamotus-bound 
travelers depart Papeete right away on an hourlong 
connecting flight to either Rangiroa or Fakarava (the 
gateways to the Tuamotus and the only domestic airports 
in the region), I decided to spend a day in Tahiti. Not only 
did this allow some extra time for misdirected bags to 
arrive and for our group to begin acclimating to the six-
hour time difference from the East Coast, it gave us the 
chance to dive White Valley. 

The next day we took the short flight to Rangiroa 
for two days of diving at a land-based resort. After 
that we would head on to Fakarava for a Tuamotus 
liveaboard excursion.

RANGIROA
Rangiroa is the largest atoll in the Tuamotus, consisting of 
roughly 415 motus (islets) and sandbars. More than 100 
narrow passageways are between Rangiroa’s lagoon and 
the open ocean, and a great deal of water moves into and 
out of these with the tide, generating substantial currents. 
Most Rangiroa diving is done in Tiputa Pass. We did all 
our dives there, though if we had stayed longer we would 
have checked out Avatoru Pass, the second most dived of 
Rangiroa’s passes. 
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Dives in the Tuamotus are typically done at the 
shoulders of the passes, where currents are not as 
strong, or in the passes as intentional drift dives on 
the incoming tide. The tidal flow is determined by 
the width of the passes as well as the lunar cycle, with 
water flowing faster through narrower channels. Dives 
in the passes are carefully planned around the tides 
with the goal of having sufficient flow to concentrate 
the marine life, but not so much that it’s hard for 
divers to manage. 

Our first dive in Rangiroa was at the shoulder of Tiputa 
Pass. My immediate reaction upon rolling into the water 
was astonishment at its clarity. Some pristine hard corals 
were scattered about, but hard coral gardens aren’t really 
the attraction here. The Tuamotus are about pelagic 
encounters, big schools of fish and breathtakingly clear 
aquamarine water. While there may be better places in 
the world to see muck-dwelling critters or pastel soft 
corals, the Tuamotus are hard to beat when it comes to 
sharks, dolphins, fish and gorgeous water. Underwater 
photographers who have spent too many hours 
retouching backscatter out of otherwise good photos will 
adore these islands — all the clever backscatter-removal 
tools and techniques you’ve learned will rarely be needed. 

I can’t say that my two-day Rangiroa experience was 
encyclopedic — we never hit the current just right for 
an incoming pass dive. That’s what really congregates 
the gray reef sharks for the iconic wall-of-sharks view 
for which the site is most famous. I had four great 
dives along the shoulder of the pass though, featuring 
close encounters with hawksbill turtles on every dive, 
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Raccoon butterflyfish are found 
throughout French Polynesia.

Below, from left: A school of 
Heller’s barracuda patrols a shallow 
reef. On Rangiroa, encounters with 

bottlenose dolphin have become 
quite predictable and productive.
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The diversity of marine life in the 
Tuamotus is most impressive. 

Commonly encountered denizens 
include (top) gray reef shark, 

(clockwise from below left) spotted 
eagle ray, gray reef shark and 

snapper, bigeye scad, blacktip 
reef sharks, bluelined snapper and 

chevron barracuda.
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attractive clusters of raccoon butterflyfish, large schools 
of paddletail snapper, a resident school of chevron 
barracuda and what may be the most iconic marine life 
encounter of Tiputa Pass: bottlenose dolphins.

In one of the dive briefings the guide told us about 
a resident dolphin known as “Touch Me.” According 
to local lore, she was the first calf born to the resident 
pod, but when her first sibling was born, she no longer 
received the maternal affection she craved and now 
seeks it from divers. Pods of six to eight dolphins swam 
near us, sometimes stopping to interact for a minute 
or so. Touch Me did indeed act differently from the 
rest, actually stopping in front of divers as if inviting 
tactile interaction. We know divers aren’t supposed to 
touch marine life, but it was pretty difficult for most 
members of our group to resist reaching out to give 
her belly a gentle scratch as she slowly swam by. The 
divemasters did it, and so did the tourists. I didn’t, 
so my karma is still intact, but I have to admit that 
not doing so probably had a lot to do with having my 
hands full of camera gear. 

THE BLUE LAGOON
A highlight of our time on Rangiroa was a half-day 
excursion by boat across the lagoon to a shallow 
sand bar and beach-studded reef. The boat ride was 
an hour or more each way, and on the day we went 
it was punishingly rough (though I doubt that’s the 
norm). But the trip was absolutely made worth it 
by the dozens of blacktip reef sharks that gathered, 
accustomed to being fed by the daily tour boats. 

FAKARAVA
Fakarava, the second largest atoll in the Tuamotus, is 
37 miles long by 13 miles wide and is a United Nations 
Educational, Scientific and Cultural Organization 
(UNESCO) biosphere reserve. Small “pensions” 
(modest guesthouses) with dive centers are on the 
atoll, so Fakarava may be dived from land or by 
liveaboard. Although diving by liveaboard offers greater 
range and site diversity, there are more islands and 
passes than there is time to explore them in a typical 
seven- or 10-day cruise. What follows is a brief log of 
some of our most memorable Fakarava dives.

TUMAKOHUA PASS (SOUTH PASS), FAKARAVA
Perhaps the most revered of Fakarava’s dive sites, 
Tumakohua Pass is one of the two most memorable to 
me. Ideally done on a light incoming tide, divers enter the 
water over a sandy tract. Photographers will be tempted 

to spend precious bottom time with the small schools of 
bigeye and barred jacks found here, but the disciplined 
will anticipate that there is much more to come. There 
are multiple places to stop (called “observatories”) and 
watch scores or even hundreds of gray reef sharks swim 
by. Divers find a bit of rubble to nestle in and slow their 
breathing, and the sharks will swim progressively closer. 
Those with good luck and good breath control can 
reasonably expect a handsome shark to come within 5 
feet, while dozens more are visible in the background. 

When it’s time to move to shallower water, you’ll 
find yourself among large schools of bluelined snapper. 
I enjoyed a few excellent encounters with the spotted 
eagle rays (Aetobatus narinari) that cruise the reef 
here. There is a shallow observatory at 40 feet, and at 
certain times of the day and tidal states it’s really quite 
stunning. It is not only the diversity of marine life 
that defines the South Pass of Fakarava, but also the 
consistency and the amazingly clear water delivered by 
the incoming tide. This is a dive that inspires hope for 
the ocean and reminds us why we should care about it.

GARUE PASS (NORTH PASS), FAKARAVA
My divemaster admitted that the South Pass is 
consistently astounding, but he preferred the North 
Pass because of its ability to deliver the unusual with 
reasonable frequency. The huge manta ray I saw (but 
could never catch up to) was one example. Silvertips, 
hammerheads and walls of gray reef sharks are spotted 
there frequently enough that the divemaster was 
willing to designate each as reliable. I have no reason to 
dispute that — this is one of those sites that just feels 
right for righteously random oceanic encounters.

OTUGI PASS, TOAU
On the shoulder dive at Otugi Pass, a beautiful 
manta ray was hanging out at a cleaning station a bit 
deeper than we had planned to go. When a few divers 
ventured down to get a better look, Mr. Manta went 
even deeper. But the patient and lucky were treated to 
an inspirational flyby at 65 feet a little later. 

While the hard corals are quite nice here and the 
reef tropicals are alluring, it is the thrill ride on the 
incoming current that elevates Otugi to world class. 
We followed our guide into the blue to about 80 feet, 
where we spotted a few random gray reef sharks. But as 
we reached the mouth of the pass, the current began to 
accelerate, and the sharks began to congregate. Toward 
the end of the dive a depression in the reef provided 
shelter from the current for hundreds of crimson 



bigeye scad. By the time we surfaced we had drifted 
probably a mile in 45 minutes. As usual we made sure 
to exit the water before the onset of the mascaret (tidal 
bore), the confused and choppy sea state created when 
a strong current slams into slack water.

ARIKITAMIRO PASS, KAUEHI
We did this dive twice on two consecutive days to hit 
the incoming tide just right. This dive ranks alongside 
Fakarava’s South Pass as one of the Tuamotus’ best. 
It’s different but equally inspirational. We descended, 
gently drifting down to a reef shelf at 90 feet. In addition 
to gray reef sharks, we saw an impressive number of 
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SEE MORE
Photographer Laurent Ballesta documented the 2016 grouper 
spawn and the accompanying gray reef shark aggregation 
at Fakarava’s South Pass. Learn more about the project at 
blancpain-ocean-commitment.com/gombessa-iv-genesis.

HOW TO DIVE IT
GETTING THERE: French Polynesia is a territory of France 
situated due south of Hawaii, about midway between North 
America and Australia. Its best-known islands are Tahiti, 
Moorea and Bora Bora, but there are 118 total islands grouped 
into five archipelagos: the Society Islands, Austral Islands, 
Gambier Islands, Marquesas Islands and Tuamotu Islands. 

The flight from Los Angeles to Faa’a International Airport 
(PPT) in Papeete, Tahiti, takes eight hours. Travelers to the 
Tuamotus will take an hourlong connecting flight from Papeete 
to either Rangiroa or Fakarava. For luggage restrictions, visit 
AirTahiti.com/checked-baggage. 

CONDITIONS: Visibility in French Polynesia is typically 80 to 150 
feet, but it may be less during an outgoing tide, especially near 
the mouth of a lagoon or during the rainy season (November to 
April). The average water temperature is 79°F in winter and 84°F 
in summer. It was 82°F when we were there in May, and I was 
very comfortable in a 3 mm wetsuit and hooded vest. 

Currents are a fact of life in the Tuamotus’ passes, and 
they’re the reason the sharks and dolphins are there. The 
divemasters typically plan dives so the flow is into the 
lagoon, both for safety and water clarity, and they provide 
detailed briefings with regard to the current. The Tuamotus 
are a destination best suited to experienced divers who are 
comfortable navigating currents.  

DIVING REGULATIONS: French Polynesia limits open-water and 
advanced open-water divers (or equivalent) to a maximum 
depth of 30 meters (100 feet), regardless of any deep-diving 
specialty certifications divers may have. Rescue divers and 
above are permitted to dive to 40 meters (130 feet), but in 
the dive briefings most divemasters present profiles with a 
maximum depth of 30 meters.

A recompression chamber is in Papeete.



marbled grouper. We were in French Polynesia during 
the weeks preceding the full moon that would trigger the 
largest annual grouper spawn in the world. Although we 
saw many grouper, I have heard tales of them being stacked 
6 feet high over hundreds of yards of seafloor at Fakarava’s 
South Pass in an undulating mass of living procreation. 

Once we lifted off and committed to the current, we 
were told to watch for a couple of deep indentations 
in the channel where we could get out of the current 
for a bit and hide to get a better view of the sharks 
swimming up-current. It worked, which meant I had to 
decide whether to photograph the sharks or the biggest 
aggregation of grouper I had ever seen.

The dive’s finale was the “shark pool,” a depression in 
the reef maybe 350 feet across in which hundreds of gray 
reef sharks swam together clockwise. Our divemaster’s 
log described our adventure through Arikitamiro Pass 
thus: “Best dive of the trip, ever! Huge school of gray 
reef sharks in the pool with thousands of groupers. Just 
amazing!” I agreed wholeheartedly with his assessment — 
this was one of the great dives of my career. AD
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The full moon in July triggers a massive annual spawn 
of marbled grouper off Fakarava. In the weeks before 

the spawn, they arrive in large numbers.
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T
he sun sparkled across calm waters as we 
kitted up for a late morning dive at Secret 
Bay, a signature muck site in Anilao, 
Philippines. “Find us something we’ve never 
seen before,” we demanded playfully of our 
dive photo guides, Vernie and Marco. They 

responded with slight eye rolls and smiles that said, 
“Sure, no problem.” After a leisurely backward roll, I 
bobbed upright, grabbed my camera rig and trusty muck 
stick and descended to the shallow sand bottom. It was 
time to hunt.   

At first glance Secret Bay looks like many other 
muck sites: a bland sand-silt bottom that slopes steeply 
downward. We were kicking into a mild current and 
scanning for critters close to the seabed when I noticed 
geothermally heated water jetting up from patches 
of hot sand — a common sight on this dive. Marco 
had already spotted a thorny seahorse and a striking 
red whip coral goby. I was focused on a small orange 

Thecacera nudibranch, sometimes known as the 
Pokémon nudibranch. Then, without warning, there 
was a noise like cracking thunder, and the bottom 
began to shake — seriously shake. My nudie was 
snapped like a whip on his hydroid, but it held on tight. 
Silt rose around us, and my chest reverberated with 
the sound waves. It was an amazingly strong percussive 
earthquake that would have been truly alarming had we 
not been feeling modest tremors both above and below 
the water for a few days. Our request for something 
unique had certainly been fulfilled. 

We all looked at each other until the sounds and 
reverberations began to wane, and then we exchanged 
OK signals. This event seemed far stronger than 
anything we had experienced before, but the conditions 
were still good, so we continued our dive. We gradually 
worked our way shallower while shooting critters, then 
a second big earthquake struck with enough intensity 
that we opted to surface and head to the boat. Back on 
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board, our whole group was gobsmacked by the event 
and couldn’t stop babbling about the wild sensation 
we’d experienced underwater. The captain told us he 
had watched buildings swaying on land. 

We later learned we were diving within a mile of 
the epicenter of the quakes, which is why they felt so 
pronounced. In my eight years of diving this region I 
had never felt even a tremor, but I was now reminded 
that much of the world’s best diving can be found 
along the Pacific Ring of Fire. Such experiences are rare 
but not unheard of, and they are undoubtedly related 
to factors that influence the amazing marine diversity 
found in this region of the Philippines.

AN ACCESSIBLE GEM
Within the Philippines, some refer to Anilao as the 
birthplace of Philippines diving. Divers living and 
working in Manila made the drive to the sleepy 
coastline for decades, as did some tourists. But 

Western photographers really began to take notice 
after seeing Scott “Gutsy” Tuason’s photos in the 
award-winning 1999 book Anilao.

Anilao, a region (barangay) on the large island of 
Luzon, is about a three-hour drive south of Manila. 
The area lies on the Mabini-Tingloy Peninsula, west of 
the Verde Island Passage, which separates Luzon and 
Mindoro. Anilao is located where the South China Sea 
meets the Sibuyan Sea and the Pacific Ocean beyond. 
This means marine life is diverse, unique and plentiful 
within this heart of the heart of the Coral Triangle. 

These rich waters are filled with unique Holy Grail 
species, including dazzling nudibranchs, funky-looking 
frogfishes and numerous well-camouflaged cephalopods. 
It is almost impossible to visit without encountering 
a creature you’ve never seen before. Spend a week 
diving this place, and you will see why both locals and 
nongovernmental organizations (NGOs) have put so 
much effort into protecting the region.

A pair of Willan’s chromodoris 
nudibranchs embrace in 
courtship or mating at  
Koala Point. 

Opposite: A Filipino banca 
boat lies silhouetted against 
the sunset sky.



Clockwise from top left: A 
couple of tropical striped 
triplefin (Helcogramma 
striatum) rest on a tunicate. 
A diver watches a hawksbill 
sea turtle search for sponge 
morsels on the reef wall at 
Verde Island. An explosion 
of anthias feeds in a strong 
current on Beatrice Reef. A 

Bargibant’s pygmy seahorse resides on a tiny sea fan at El Pinoy. A 
coconut octopus claims an empty bivalve shell as its new home at 
Anilao Pier.
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LET THE GUIDES BE YOUR EYES
This is a place where it really pays to develop a rapport 
with your guides. Tell them what you are interested in 
finding. If you say you like supermacro subjects such 
as skeleton or hairy shrimp, you will surely see them, 
but if 3 mm hydroid-eating nudies are not on your 
bucket list (or within your lens’ capability), let them 
know. There is plenty of bigger stuff to find. Also, don’t 
assume that sites other divers have proclaimed great 
on previous trips will still be that good. Ask the guides 
what is hot when you are there. The sites change 
season to season and year to year.

During my visit several guides suggested El Pinoy 
was “going off,” albeit in a slow-motion, mucky 
sort of way. The site’s denizens included a fantastic 
Ceratosoma alleni nudibranch (referred to by the 
guides as alleni), which was named after its discoverer, 
ichthyologist Gerald Allen. For a first-time critter 
hunter, these suckers can be challenging to spot despite 
their large size, as they resemble the xeniid soft coral 
they hide near. On one dive we got to watch as they 
laid electric-blue egg ribbons. This site also offered 
abundant anemonefish, pygmy seahorses, blue-ringed 
octopus, countless wrasse, waspfish, dragonets, mototi 
octopus and skeleton shrimp. In Anilao, you run out of 
time before you run out of subjects. 

I’m always amazed by how in Anilao I can reliably 
find subjects that can be challenging to locate in other 
parts of the Indo-Pacific. Matu Point, a dive site near 
the entrance of Anilao Harbor, exemplifies this. Giant 
boulders that rise above the surface create shallow 
walls underwater that lead to a long rocky and silty 
slope. There is no real coral growth or sponge life and 
only a few anemones here, but the site is amazing in 
its own way. Every visit seems to produce fire urchins 
with Coleman shrimp — sometimes deep, sometimes 
shallow, but reliably there.

On this visit I counted at least 11 fire urchins with 
Coleman shrimp and a couple with zebra crabs. But 
this is no one-trick dive site; the guides showed me 
hairy algae shrimp in 12 feet of water, and nudibranchs 
from pea size on up cover the wall. Frogfish do their 
best to disappear, while juvenile boxfish hide in 
crevasses, and the floppy antics of young sweetlips 
unfold before my lens. Golden chain morays hunt the 
rocks, while small grouper lurk nearby, hoping to steal 
their meal. Here I photographed a blue tunicate shrimp 
— my first — and encountered one of my favorite reef 
crustaceans: an Oliver’s squat lobster. I had been asking 
for one for many days, and here sat several in their 

holes looking like a cross between a 1950s Martian 
and something that Hunter S. Thompson dreamed up 
while under the influence. When you light up these 
quarter-inch subjects, they are simply awesome.

YOU NEED ALL YOUR LENSES
The oceanfront dive resorts of Anilao are mostly small 
establishments nestled against the steep rocky cliffs and 
slopes along the shoreline. Mingled among the resorts 
are small colorful villages with even more colorful 
banca boats (traditional Filipino fishing boats) with 
bamboo outriggers. This all makes for exotic scenery 
on trips to and from dive sites. 

On most days our resort provided us with a stable 
banca-style dive boat crewed by a captain, first mate 
and dive photo guide. Most of Anilao’s 50+ dive sites 
are within a 30-minute boat ride, and they’re not all 
macro muck dives. In fact, the area’s varied reef types 
and other underwater terrain are part of what makes it 
special. Yes, there is white sand muck, dark sand muck 
and even trashy muck. But there are also soft coral 
slopes, boulder hard coral reefs, stunning pinnacles 
swarming with life and sheer walls and ridges. 

At Twin Rocks it’s especially hard to choose 
between wide angle and macro. The site consists of two 
cylinder-shaped bommies that rise from the bottom 
to within a few feet of the surface. These towers are 
incredibly prolific with colorful soft corals, swarming 
anthias, butterflyfish and plenty of hungry grouper and 
jacks on the prowl. Clumps of crinoids in every color 
of the rainbow burst like fireworks. I counted at least 
six different clownfish in different colored anemones, 
three giant frogfish, blue ribbon eels, numerous jawfish, 
nudibranchs of several varieties and a large field of 
Euphyllia coral that was as green as Kentucky grass. 
During our dive, a large green sea turtle came in and 
nestled right under a huge table coral. Needless to 
say, divers gush with praise for Twin Rocks. Only the 
guides seem a little bored —photographers get so 
preoccupied by all the abundance, their strengths aren’t 
always needed.  

One day we ventured toward the islands of 
Maricaban and Sombrero, home to Beatrice Rock, 
Sombrero, Sepok, Layag-Layag and Bahura, coral 
reef sites that teem with kaleidoscopic activity. Soft 
corals and sponges are plentiful, and currents can be 
strong to screaming. But if your timing is rewarded 
(or you’re just lucky) you will find clear water, pulsing 
clouds of tangerine anthias, reefs painted with brilliant 
Tubastrea coral and an amazing parade of tropical 
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denizens you would never expect to encounter in one 
of the world’s most famous macro locations. 

Another interesting and unusual site is the Daryl 
Laut, a former floating casino. We ducked into a 
protected rock beach for shelter from a brisk wind and 
were amazed to find a wonderland just fin kicks from 
the shore. A framework of girders rising from 90 feet is 
all that remains, but every square inch is covered with 
clusters of tunicates, cup coral, crinoids, sponges and 
a palate of various soft corals. At one corner a stand 
of black coral grows from the frame; we spotted two 
resident longnose hawkfish among its branches. A large 
school of spadefish performed synchronized maneuvers 
at the deep end of the wreck, and tucked around the 
base of the girders I found a multitude of male ring-
tailed cardinalfish that were mouth-brooding eggs. 

The wreck offers interesting possibilities for wide-
angle shots that use the coral-encrusted frame, but it is 
hard to ignore the many nudibranchs, flatworms and 
well-camouflaged crustaceans hiding in plain sight. 
Toward the end of the dive, a steep rubble and coral 
slope led us back to the shallows. It’s not very attractive 
at first glance, but treasures such as xenia shrimp and 
electric clams can be found on it. We were blessed with 
the ultimate in voyeurism: a pair of mating blue-ringed 
octopuses in passionate embrace.

A NIGHT TO REMEMBER
Even if you don’t usually dive after sunset, a night dive is 
a must in Anilao. Almost any location can be amazing, 

but the most famous is undoubtedly Anilao Pier. Some 
people wait until 10 p.m. to do this night dive, but others 
choose to watch the sunset from the boat and then slip 
into the water. Thankfully our guide chose the latter. 

We drained our cups of tea while the last streaks 
of vermillion faded from the sky. I could see the early 
twinkling of stars through my mask as the dark water 
erased the light above. Following a very brief descent, my 
knees touched the bottom in 10 feet of water. Our guide 
had prepped us for sightings of the usual suspects and 
said we’d stay in the sweet spot depth of 10-15 feet. It 
wasn’t long before we encountered several Bobbit worms 
rotating their nightmarish jaws atop their iridescent 
bodies. The worms were unleashing their traplike 
weaponry on unsuspecting fish that meandered too close. 

After shaking off a shudder, I slowly propelled myself 
over the rolling sand bottom toward our guide’s flashing 
light. He had spotted a coconut octopus hiding between 
two shell halves. These brilliant home builders make 
portable shelters out of just about anything; this one’s 
attractive shells offered superb protection. Next up was 
a little tropical bottletail squid attempting to cover its 
head with sand using its tentacles. Then a jewellike green 
and blue bobtail no bigger than a pea put on a show 
much bigger than its size. From then on, the dark harbor 
waters were punctuated by constantly firing strobes and 
the scanning beams of focus lights as one discovery after 
another was made. The bottom came alive with nocturnal 
mollusks, their glistening shells carving tiny trails across 
the sand. Melibe nudibranchs engulfed prey, while 



pelagic squid writhed their tentacles 
in Rorschach patterns. Eel blennies 
and snake eels dotted the bottom. 
Dozens of tiny crustacean eyes in the 
sand reflected our focus lights, while 
headshield slugs, tiny scorpionfish 
and even larval blackwater subjects 
showed up. At 10-15 feet our air 
lasted for ages, but eventually we had 
to call it a night and head for the boat. 
We rode back to the resort on a calm 
sea under a canopy of a billion stars. 

Anilao has far more dives than 
you could do in one trip, and 
some are too good not to repeat. 
My memory overflows with new 
sites and new sights that return 
visits have unveiled: the sheer 
wall and enchanting shallows 
at Kirby’s Rock, the elusive 
purple Rhinopias at Sunview, the 
Nembrotha nudibranch madness 
on the boulders of Mainit Point 
and the flamboyant cuttlefish and 
mimic octopus at Haydees. New 
discoveries are being made here all 
the time as researchers return again 
and again. I’ll return too, armed with 
a wish list of critters to hunt and 
expecting the unexpected. AD
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From far left: Strange sand-dwelling creatures such as this Bobbit worm 
can be found at Anilao Pier at night. Tiny striped bumble bee shrimp 
(Gnathophyllum sp.) pose at Kirby’s Rock. A yellow warty frogfish opens 
its mouth in a defensive posture at Caban Cove. A netted Ceratosoma 
nudibranch flattens out while feeding at Caban Cove. 

GETTING THERE
Fly to Manila International Airport (MNL), 
also known as Ninoy Aquino International 
Airport. Depending on your arrival time 
you can stay overnight at a nearby hotel 
or take the two- to three-hour road 
transfer to Anilao.

CONDITIONS
The season for diving Anilao is October to 
early June. The best months are usually 
March, April and May, and the resorts are 
most crowded in April and May. If you don’t 
mind slightly cooler water temperatures, 
January through March is great, too. 

The water temperature is generally 81°F 
by May/June, but in January, February and 
occasionally into March, it can be as low 
as 76°F. I recommend a minimum of a  
3 mm or 5 mm full wetsuit with a hooded 
vest for multidive days. Most people find 
Anilao’s water to be cooler than they 
expected. Though it is in the tropics, 
Anilao has cool upwellings and currents. 

These can also affect visibility, which 
averages 30 to 70 feet, depending on the 
site. The tint of the water can range from 
green to crystal blue.

TOPSIDE ACTIVITIES
Bars and restaurants may not be easily 
accessible, so bring a good book. After 
a full day of diving, night dives, photo 
transfers, meals, camera prep and 
chatting with your dive buddies, many 
divers find they’re ready to hit the pillow. If 
you have an extra day or two in the Manila 
area, there is plenty to explore there. 

SOMETHING DIFFERENT
Many Anilao resorts offer dives at the 
Verde Island Drop Off. The site lies at the 
tip of Verde Island in the middle of the 
Verde Passage, about 45 minutes away 
by boat. There is always a good chance of 
seeing big schools of fish, large pelagics 
and clear water. There are also rare 
species of nudibranchs to be found.

 1. Secret Bay
 2. El Pinoy 
 3. Matu Point
 4. Twin Rocks 
 5. Beatrice
 6. Sombrero
 7. Sepok
 8. Layag-Layag
 9. Bahura 
 10. Daryl Laut
 11. Anilao Pier
 12. Kirbys
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 14. Mainit Point 
 15. Haydees
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B Y  M E L I S S A  G A S K I L L

our divers descend into clear, blue water 
off Australia’s North West Cape. A pod of 
dolphins swims past about 20 yards away. 
A manta ray with an impressive wingspan 
circles above clouds of reef fish — trevally, 
colorful wrasses, large angelfish and 
butterflyfish, blue-green Chromis — schooling 
over a thicket of branching corals. A bright 
red and black nudibranch perches on the 

coral, while an ornate ghostpipefish hovers nearby. A 
stingray bursts from a patch of sandy bottom, leaving a 
cloud in its wake. 

Australia’s 186-mile-long Ningaloo Reef contains 
more than 200 coral and 500 fish species and is 
home to hundreds of species of crustaceans, sponges, 
echinoderms, marine mammals and sea turtles. 
Protecting some 1,100 square miles of this diverse 
environment, Ningaloo Marine Park and Muiron Islands 
Marine Management Area are part of the Ningaloo 
Coast World Heritage Site, established in 2011.

The United Nations Educational, Scientific and 
Cultural Organization (UNESCO) World Heritage List 
recognizes places of outstanding universal value to 

mankind as a whole. Sites can be cultural (archeological 
finds, cave paintings, cathedrals, temples and the like), 
natural or a mixture of both. Natural sites must contain 
“superlative natural phenomena or areas of exceptional 
natural beauty and aesthetic importance” or “the 
most important and significant natural habitats for 
in situ conservation of biological diversity” or present 
outstanding examples of “significant ongoing ecological 
and biological processes.”

“World Heritage sites are exceptional, unique and 
irreplaceable sources of life and inspiration,” said 
Tegan Gourlay, acting manager of the Ningaloo 
Coast World Heritage Site. The site is protected and 
managed collaboratively by the Commonwealth of 
Australia, Western Australian and local governmental 
bodies along with scientists, businesses, traditional 
owners, volunteers and community members.

With a rare mix of intact and interconnected terrestrial, 
coastal and marine habitats, the Ningaloo Coast features 
an unusually narrow continental shelf that brings deep 
oceanic waters, reef and coastline into proximity. The 
resulting ecosystem supports an extraordinary array of 
healthy and internationally significant marine life, which 

Diving the World Heritage List
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made Ningaloo an excellent candidate to become a 
natural World Heritage Site.   

Other World Heritage sites of interest to scuba 
divers include the Great Barrier Reef and Shark Bay 
in Australia; the Belize Barrier Reef Reserve System; 
Cocos Island National Park in Costa Rica; the 
Galápagos Islands; the Islands and Protected Areas 
of the Gulf of California and the Archipiélago de 
Revillagigedo in Mexico; Tubbataha Reefs Natural 
Park in the Philippines, and iSimangaliso Wetland 
Park in South Africa. Cuban scientists plan to 
nominate Jardines de la Reina in the next few years.

World Heritage status helps ensure these places 
remain accessible and attractive to future generations 
of divers, and UNESCO recently began an initiative 
to add more marine sites to the list. Governments 
must nominate sites (see sidebar on the nomination 
process), but nearly two-thirds of the world’s oceans 
lie beyond the jurisdiction of any nation. This vast area 
has yet to be considered for World Heritage status and 
the benefits that designation brings.

“One benefit of the status is awareness of the 
importance of the site,” said Alessandro Balsamo, 

World Heritage nominations manager for UNESCO 
in Paris, France. “The convention recognized the value 
of being part of a special and select list of the best and 
most well-known sites around the world. The idea is 
that these sites belong to all people, irrespective of 
where they are located.”

Tourism represents a significant source of income 
in many parts of the world and is a means to improve 
local economies and people’s lives. International 
recognition of the significance of World Heritage 
status can increase tourism, said Kateryna Wowk 
at the Harte Research Institute for Gulf of Mexico 
Studies at Texas A&M University–Corpus Christi. In 
2010 Wowk worked with UNESCO and colleagues 
from Kiribati on inscription of the Phoenix Islands 
Protected Area as a World Heritage Site.  

“Once a site is inscribed though, managers need 
to come up with funds to manage it. These are 
not supposed to be paper parks,” Wowk stressed. 
“The crux of it is that some sites come out ahead 
economically due to increased tourism, and some do 
not. It’s not necessarily always an economic win, but 
that’s not what the convention is about. If the main 

Australia’s Ningaloo Coast, one of 
the world’s 203 natural UNESCO 
World Heritage sites, is a sparsely 
populated marine wilderness that’s 
home to the country’s largest 
fringing reef, Ningaloo Reef. The 
designation is in recognition of 
the area’s whale sharks, mantas, 
dolphins and other reef dwellers, 
such as this grouper on the Navy 
Pier at Exmouth.
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goal is an increase in revenue from the site, there are 
probably better tools. But if preserving a special area is 
the goal, World Heritage status can be quite a beneficial 
tool.” It is also a good indicator that a place is worth a 
dive trip, she added.

World Heritage designation also helps raise global 
and local awareness of key ocean conservation 
concerns. “My belief is that if you take it seriously, it 
will facilitate the goal of long-term preservation and 
conservation,” Wowk said. “It can succeed in that goal, 
but the country has to take the initiative.”

Countries can take advantage of UNESCO technical 
training for World Heritage site managers and get 
assistance with management, sustainable tourism 
development and science-based monitoring. Sites can 
turn to an international community of experts and 

funding to facilitate the mission of the site and help 
managers solve problems and advocate more effectively 
for protection. Sites in developing countries also gain 
access to World Heritage funds, including emergency 
funds to help repair damage from human or natural 
disasters such as oil spills and hurricanes.

“We share and provide expertise,” Balsamo said. 
“This program is the main international instrument 
to protect nature and culture. The basis of the system 
is the idea that our cultural and natural heritages 
are irreplaceable. It is one of the most signed, most 
universal, of all United Nations conventions. We try to 
make sure that all people, especially people living in and 
around the sites, know about their importance. That is 
the basis of good management.” 

Being placed on the list comes with requirements for 
monitoring, evaluating and reporting, a key part of the 
program and a central difference between it and marine 
protected areas named by individual countries.

UNESCO periodically checks the status of 
conservation efforts at sites. About 150 sites each year 
produce a report outlining the potential issues affecting 
site conservation, and the World Heritage Committee, 
made up of representatives from 21 of the convention’s 
signatories, review a selection of these reports. 

This annual process provides an opportunity for the 
global community to help find solutions to local issues, 
says Fanny Douvere, coordinator of the World Heritage 
Marine Program. “We can bring local concerns to the 
world stage.”

Every six years state parties can submit a report on 
all sites within their territories, which further promotes 
regional collaboration. Every three years site managers 
come together to network and hear from global experts in a 
variety of fields. “A lot of sites deal with the same problems, 
and the wheel is constantly being reinvented,” Douvere 
said. “These managers have a lot of experience with what 
works and what does not, but they typically don’t attend 
international conferences. The regional meetings provide 
opportunities for them to share their knowledge.” 

Selection Process
Countries that signed the convention (i.e., state parties) may 
nominate a site for inscription onto the World Heritage List. A state 
party must first inventory important natural and cultural heritage 
in its territory in what is known as a tentative list. Currently the 
committee limits nominations to two per state party and 45 total each 
year. In 2019 that will change to one per state party and 35 overall.

The deadline for nominations is Feb. 1. Following an initial 
committee review, parties have one month to transmit a complete 
application to the appropriate advisory body, which for natural sites 
is the International Union for Conservation of Nature (IUCN). The 
IUCN evaluates applications and submits a recommendation. The 
full committee assesses all nominations at its annual meeting, 
making one of four decisions: inscribe a site on the list, request 
additional information for the following session, defer nomination, 
or noninscription. A noninscription decision means the nomination 
cannot be resubmitted in the same format. 

Individuals who think a place should be nominated must go 
through channels with the appropriate state party.  

Successful nominations include economic data on tourism and 
conservation and international comparison studies. Parties are asked 
to involve local populations in the process, as people who know the 
value of a site will better protect it.
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World Heritage 
Sites by 

the Numbers*
1,052 

total sites

203 
natural sites 

814 
cultural sites

35 
mixed natural 

and cultural sites

49
marine sites 

in 37 countries

29 
marine sites with 

coral reef systems

193 
state parties to the 

World Heritage Convention

All sites must prepare a management plan that explains how the 
country will conserve a site’s value over the years. The committee can 
remove from the list sites that do not follow that plan, but that has 
happened only twice in 40 years.

The committee can also place — or threaten to place — a site on the 
List of World Heritage in Danger. In 2012, for example, the committee 
warned managers of the Great Barrier Reef site that they needed to 
demonstrate substantial progress within a year or be placed on the 
danger list. As a result, the Australian government banned dumping of 
dredged material within the site, restructured port development near the 
reef and pledged to reduce polluted runoff by 80 percent by 2025. After 
the Belize Barrier Reef went onto the danger list in 2009, the Belizean 
government permanently banned oil exploration in the site and in 
February 2016 approved a coastal-management plan to help protect it. 

The committee expects two issues to have the most significant effect on 
marine sites in the coming decade: climate change and illegal, unreported 
and unsustainable fisheries. “One key challenge with fisheries is that we 
don’t clearly know how much is taken out of these sites,” Douvere said.  

Divers and others can help with monitoring fishing and other activities at 
sites that they visit. “We count very much on private citizens to warn us about 
things that are going wrong,” Balsamo said. “People can call our attention to 
things. We’ll communicate with the state party, see if something is going on 
and whether we can do something about it. Anyone concerned about the 
conservation of a site can and should write to us. It is always best to include 
scientific information or pictures, which sometimes speak better than words.”

Douvere said that divers can share photographs and video to help the 
organization raise visibility and awareness of sites as well. “Divers see things,” 
she added. “They are in the water and are very knowledgeable.”

As our dive on Ningaloo Reef ends, the manta ray still glides nearby, 
with a shimmering cloud of tiny silver fish providing a backdrop for its 
underwater ballet. 

“This is one of the longest, most complex and pristine fringing reefs 
in the world,” Gourlay said. “We have a responsibility to care for the 
Ningaloo Coast — and other World Heritage sites — to ensure these 
biologically important habitats, plants and animals are protected and so 
future generations can experience these wonders.” AD

*NOTE: The number of World Heritage Sites increased to 1,073 in July 
after this issue went to press. For more information about the 21 new sites 
(18 cultural, three natural), go to whc.unesco.org/en/news/1694. 
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Among the UNESCO World Heritage 
sites best known to divers are the 
Galapagos Islands, noted for its 
resident schools of hammerhead 
sharks, and the Revillagigedo 
Archipelago, also known as the 
Socorro Islands.
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Our annual photo contest, Ocean Views, has evolved 
significantly this year. As we proudly continue our 
partnership with Nature’s Best Photography magazine 
(naturesbestphotography.com), Ocean Views has  
been integrated into the Windland Smith Rice 
International Awards program as a category in this 
prestigious photography competition that reaches 
millions of nature enthusiasts worldwide. 

As a category sponsor and judge, we welcome this 
opportunity to celebrate the diversity of life above, 
around and beneath the ocean’s surface. The Ocean 
Views winner and a selection of highly honored photos 
will be featured at an awards exhibition, opening in 
mid-October at the Smithsonian National Museum of 
Natural History in Washington, D.C.  

One winning image is selected in each of 10 
categories that represent the very best of nature 
photography. The portfolio presented over the following 
pages includes not only the winning Ocean Views image 
but also the universe of highly honored images that may 
be enlarged as exhibition-quality prints for display at 
the Smithsonian. Categories in the Windland Smith Rice 
International Awards are as follows:

Wildlife
Landscapes
Africa
Birds
Ocean Views

With literally millions of people passing through the 
Smithsonian each year, DAN®, Alert Diver and Nature’s 
Best Photography are thrilled with the opportunity to 
present this eloquent vision of the magnificence of the 
sea and coastal environments worldwide. Only broad 
appreciation of the beauty and fragility of this world will 
inspire meaningful and lasting conservation.  

— Stephen Frink

Polar Passion
Outdoor Adventure
Youth
Conservation Story
Video
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R I B B O N  E E L
LEMBEH STRAIT, 
INDONESIA
BY EDUARDO ACEVEDO

The ribbon eel’s normal habitat 
is the coastal reef and reef crest 
in clear water between 10 and 
200 feet. They usually remain 
hidden in their small holes or 
caves and timidly poke out their 
heads. Individuals are either 
blue and yellow or black and 
yellow, and they often transition 
between these as they age and/or 
change sex. It’s unusual to find 
these eels swimming free, which 
is what most excited me about 
this photo.

Canon EOS 5D Mark II, 
Canon EF 100mm f/2.8 
macro lens, 1/200 sec @ 
f/11, ISO 100, Inon Z-240 
strobes (2), Seacam housing
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C U T T L E F I S H
GIGLIO ISLAND, ITALY
BY FIL IPPO BORGHI

While offgassing in the shallows near the end of a dive, I discovered a slow-moving cuttlefish. 
It was not shy, so I managed to get close. When the distance was just right, the cuttlefish, with 
a burst of speed, swam to and grasped another cuttlefish.

I was surprised and exited to see such a rare behavior and began shooting in hopes of 
capturing this magical moment. Fortunately, the cuttlefish gave me the time to get a good shot.

Nikon D800E, Tokina 10-17mm f/3.5-4.5 lens at 11.5mm, 1/80 sec @ f/16,  
ISO 100, Ikelite DS160 strobes (2), Subal housing

J U D G E S
SHARI SANT PLUMMER — An environmental 
philanthropist, ocean activist and underwater 
photographer, Plummer is president and founder of 
Code Blue Charitable Foundation.

STEPHEN FRELIGH — The cofounder and publisher 
of Nature’s Best Photography magazine, Freligh has 
spent the past 36 years connecting people with nature 
through visual media.  

STEPHEN FRINK — The publisher of Alert Diver 
magazine, Frink is among the world’s most frequently 
published underwater photographers, with a career 
spanning nearly four decades.

WINNER
C A L I F O R N I A  S E A  L I O N S

SANTA BARBARA ISLAND, CHANNEL ISLANDS 
NATIONAL MARINE SANCTUARY, CALIFORNIA, USA

BY ANDREW SALLMON

Santa Barbara Island, the smallest of California’s Channel Islands, lies more than 40 miles from 
the nearest shoreline. A mile out from the island sits a huge arch-and-reef system and one of 
the most scenic kelp forests in all of California, spanning from 80 feet to the surface. On our 

safety stop at the end of the dive, five young male California sea lions (Zalophus californianus) 
proceeded to turn an otherwise boring five minutes into a circus act with high-speed passes  

and cavorting. This sea lion briefly stopped and held an inquisitive pose, with clear blue  
offshore water and tops of kelp in the distant background. 

Canon EOS 5D Mark III, Canon EF 8-15mm f/4L fisheye lens at 15mm, 1/250 sec  
@ f/11, Sea & Sea YS-250 strobes (2), Sea & Sea housing; www.seait.com
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S I L K Y  S H A R K 
JARDINES DE LA REINA, CUBA 
BY MICHAEL  AW 

Silky sharks (Carcharhinus falciformis) hang out at 
the edge of the continental shelf in Jardines de la 
Reina. I have been shooting this gregarious group 
of 30 individuals for the past five years, trying to 
capture them near the surface, especially at sunset, 
to get a promotional photo that can be used for shark 
conservation. More than 70 million sharks are caught 
for the shark-fin trade each year. I knew an over/under 
picture of this beautiful species at sunset could convey a 
strong message. After five years, the tide, wind, sun, sky 
and sharks finally aligned one evening in February 2017. 

Nikon D500, Nikkor 10.5mm f/2.8 fisheye lens, 
1/60 @ f/14, ISO 800, Ikelite DS160 strobes (2), 
Seacam housing; MichaelAW.com

http://www.MichaelAW.com
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M A O R I  O C T O P U S  A N D  S P I D E R  C R A B S
MERCURY PASSAGE NEAR MARIA ISLAND, TASMANIA, AUSTRALIA
BY JUSTIN  GILL IGAN

This unusual encounter featured an aggregation of spider crabs (Leptomithrax gaimardii ) and a predatory 
Maori octopus (Macroctopus maorum). The octopus was behaving like an excited child in a candy store, 
trying to work out which crab to catch and consume — its eyes were bigger than its stomach. 

There was no clear evidence to suggest why the crabs were aggregating in the shallows at this 
location; it was a previously unknown location for this behavior. Spider crab aggregations are thought to 
be linked to molting in other areas of Australia such as Port Phillip Bay. It certainly appeared as though 
the crabs found safety in numbers when confronted by the predatory octopus.

With arm spans of up to 10 feet, Maori octopuses are the largest octopuses in the Southern 
Hemisphere. I estimate this individual had an arm span of around 6 feet. I was in the area  
photographing a kelp-transplant experiment with the University of Tasmania to better understand 
Australia’s temperate reefs when this aggregation of crabs the size of a football field wandered through 
the experiment totally unexpected. It reinforced how little we know about this ecosystem.

Nikon D810, Sigma 15mm f/2.8 fisheye lens, 1/100 sec @ f/14, ISO 400, Ikelite DS161 
strobes (2), Nauticam housing; justingilligan.com

http://www.justingilligan.com
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G R E E N 
T U R T L E  A N D 

J E L L Y F I S H
BYRON BAY, NEW 

SOUTH WALES, 
AUSTRALIA 

BY SCOTT  PORTELLI 

Green turtles will feast for 
hours on an unsuspecting 

giant jellyfish, starting with 
its soft tentacles and working 

their way up to its soft outer 
bell. These jellyfish are one 

of the green turtle’s primary 
food sources and an easy-

to-catch meal. Green turtles 
aren’t commonly seen eating 
deep-ocean jellyfish species, 

but currents sometimes bring 
the large creatures closer 

to nearshore pinnacles and 
rocky outcrops.

Canon EOS 5D Mark III,  
Canon EF 16-35mm 
f/2.8L II lens, 1/200 
sec @ f/9, ISO 250, 

Ikelite DS161 strobes 
(2), Seacam housing; 

scottportelli.com

G R A Y 
T R I G G E R F I S H
TENERIFE, CANARY 
ISLANDS, SPAIN
BY JOAQUIN  GUTIERREZ 
FERNANDEZ

I encountered these two gray 
triggerfish (Balistes capriscus) on 
a drift line three miles offshore, 
feeding on a piece of jellyfish or 
other gelatinous animal. When I saw 
their faces through the viewfinder, 
I was excited to be capturing this 
photograph.

Canon EOS 5D Mark III, Canon 
EF 8-15mm f/4L fisheye lens 
at 15mm with 1.4x Kenko 
teleconverter, 1/200 sec 
@ f/22, ISO 200, Seacam 
Seaflash 150 strobes (2), 
Seacam housing with mini 
fisheye port

http://www.scottportelli.com
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G A R I B A L D I ,  R E D 
G O R G O N I A N  A N D  K E L P
SANTA BARBARA ISLAND, CHANNEL 
ISLANDS NATIONAL MARINE 
SANCTUARY, CALIFORNIA, USA
BY ANDREW SALLMON

The kelp forests of Santa Barbara Island are some 
of California’s richest, but they can be dived only 
when the weather is perfect. The island is 38 
miles offshore and quite small, which means 
there’s almost no shelter from the strong 
prevailing northwest winds. 

Two favorite local subjects, which 
provide contrast to the island’s 
kelp and blue-green water, 
are the red gorgonian and 
California’s state marine fish, 
the bright-orange garibaldi. 
Patiently and quietly 
stalking the underwater 
forests in search of 
good foregrounds or 
backgrounds and then 
spending lots of time 
waiting and being 
still while life goes 
on underwater can 
yield great results. 

Canon EOS 5D 
Mark III, Canon 
EF 8-15mm  
f/4L fisheye lens 
at 8mm, 1/80 
sec @ f/10,  
ISO 320, Sea 
& Sea YS-250 
strobes (2), Sea 
& Sea housing; 
seait.com

C A P E  F U R  S E A L
SIMON’S TOWN, SOUTH AFRICA
BY GREG LECOEUR

During a recent dive in South Africa, I was not expecting to have one of the 
best encounters of my life. We had considered canceling the dive because of 
the very poor visibility. Soon after I jumped in the water, this very playful cape 
fur seal with a bit of kelp in its mouth came to investigate my camera. It was 
not lured or baited — it came right up to my dome without any coaxing.

Nikon D7200, Tokina 10-17mm fisheye lens, 1/250 sec @ f/9, ISO 
400, Ikelite DS160 strobes (2), Nauticam housing; greglecoeur.com

http://www.seait.com
http://www.greglecoeur.com
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G R E A T  W H I T E  S H A R K
GUADALOUPE ISLAND, MEXICO
BY MARKO DIMITRI JEVIC

When a great white shark swims directly toward you, it feels 
like a jet airplane is aimed at your face. I might have flinched 
in response, but being in the cage enabled me to wait until the 
frame was filled with Carcharodon carcharias. Because of the 
clarity of the water I could shoot at 64mm, which is unusual 
underwater, where I would normally use more wide-angle lenses 
for a creature this large. The short telephoto also provides 
a different perspective, while the head-on angle shows the 
immense power of these predators.

Canon EOS 5D Mark II, Canon 24-70mm f/4L lens  
at 64mm, 1/125 sec @ f/4, ISO 400, Seacam  
Seaflash 150 strobes (2), Seacam housing;  
www.markophotographer.com
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D U S K Y  B A T F I S H  A N D  M A N G R O V E S
RAJA AMPAT, INDONESIA
BY BETH WATSON

Vital to the health and well-being of our marine ecosystems, mangroves prevent 
erosion, help stabilize shorelines and provide sanctuaries for juvenile fish. These three 
juvenile dusky batfish (Platax pinnatus) were swimming around the perimeter of the 
mangrove forest. I framed the shot, and soon all three batfish turned in unison, lining 
up perfectly parallel to the camera lens. I captured the image at this special moment.

Canon EOS 5D Mark III, Canon EF 8-15mm f/4L fisheye lens at 15mm, 
1/125 sec @ f/13, ISO 320, Ikelite DS125 strobes (2), Nauticam housing; 
bethwatsonimages.com
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O R A N G E - L I N E D  T R I G G E R F I S H 
MAYOTTE ISLAND, FRANCE
BY GABRIEL  BARATHIEU 

This orange-lined triggerfish (Balistapus undulatus) was hiding in a 
hole and would not come out. I took advantage of the view I had and 
captured a photo showing the detail of its mouth and teeth.

Canon EOS 5DS, Canon EF 100mm f/2.8 Macro USM lens, 
1/100 sec @ f/16, ISO 250, SubSee +10 diopter, Subtronic 
Nova strobes (2), Subal housing; underwater-landscape.com

http://www.underwater-landscape.com
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P I N K  P O R C E L A I N  C R A B 
LEMBEH STRAIT, NORTH SULAWESI, INDONESIA
BY MASSIMO GIORGETTA 

I was diving with a guide in Lembeh Strait above a crumbling black 
sand bottom that sloped from 16 feet to 100 feet deep. At 60 feet we 
found a 6-inch red soft coral upon which was a pink porcelain crab 
(Lissoporcellana sp.). It moved up and down, posing agreeably while 
I photographed it.

Nikon D800E, Micro-Nikkor 105mm f/2.8 macro lens with 
SubSee +10 diopter, 1/160 sec @ f/3.6, ISO 100, Subtronic 
Pro 160 strobes (2), Seacam housing; maxgiorgetta.it

http://www.maxgiorgetta.it
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PHOTO RESOURCE GUIDE

      info@explorerventures.com
US/Canada 1.800.322.3577 / +1.307.235.0683

      www.explorerventures.com

NEW DESTINATION - INDONESIA!

nature’s

photography
B E S T

OCEANVIEWS
What lives beneath the ocean’s 

surface may inspire new generations 
of underwater explorers

Nature’s Best Photography Windland Smith Rice International Awards

prepare to enter your best: NaturesBestphotography.com/enter
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WATER 
PLANET

O
ften called the most important  
fish in the sea, Atlantic menhaden 
are under attack — not by the 
marine predators that eat them,  
but by humans. Menhaden flesh, 
which is very oily, is used in a 

variety of products, including fertilizer, pet food,  
health food supplements and even lipstick and  
paint. Large fishing fleets scoop up menhaden in 
enormous nets, vacuuming up a public resource 
and turning it into huge profits. Local commercial 
fishermen also target these fish during their  
migrations nearer to shore, pulling in vast quantities  

of striped bass and bluefish, as well as menhaden, in 
their nets.

Menhaden, also known as bunker, are forage fish 
that play a critical role in the ocean food web. They are 
a vital source of food for wildlife up and down North 
America’s Atlantic seaboard. Birds, whales, dolphins, 
sharks, striped bass and bluefish depend on menhaden 
for a large portion of their diet. In addition to being 
prey for wildlife, menhaden are also filter feeders that 
help improve the water quality of our oceans. 

In 2012 I worked on a highly successful campaign 
to reduce the number of menhaden caught. We are 
now seeing the results of that victory: The increased 

By Jamie Pollack
THE MOST IMPORTANT FISH IN THE SEA



numbers of menhaden left in the ocean in the past five 
years have helped all the species that depend on them. 
Eagles have made a comeback on the north shore 
of Long Island, N.Y., whales are seen feeding in the 
New York/New Jersey Bight, and thresher sharks and 
bottlenose dolphins are becoming more abundant. 

Scuba diving, recreational fishing and whale 
watching bring in big bucks, and these activities 
depend on menhaden’s predators. According to the 
National Oceanic and Atmospheric Administration 

(NOAA), approximately 167,000 jobs in these sectors 
generate more than $15 billion annually for the U.S. 
Atlantic states. 

Despite this progress, menhaden are still managed 
using a narrow single-species approach that ignores 
their importance to the ocean food web. The Atlantic 
States Marine Fisheries Commission (ASMFC), the 
governing body that coordinates the conservation and 
management of menhaden, recently took the first step 
to change that. Under Amendment 3 of the Interstate 
Fishery Management Plan for Atlantic Menhaden, 
the commissioners will set a management precedent 
by establishing an ecological management approach 
for this fish. Using ecological reference points (ERPs), 
the new method will determine how many menhaden 
should be left in the water for all the other species that 
depend on them.

Managing menhaden based on its role in 
the ecosystem is a historic opportunity to set a 
national and even a global precedent in forage-fish 
conservation. We encourage all divers and ocean 
advocates to reach out to their state commissioners to 
let them know we care. 

As an avid scuba diver with a special love for sharks, 
I know the importance of the ocean food web. Seeing 
whales, dolphins and sharks while diving is an amazing 
experience — one that I wish to continue having. But 
underwater encounters with these animals rely on the 
abundance of the animals’ prey. 

A public comment period will be held in late August 
or early September, and the commission will hold a final 
vote Nov. 14, 2017. The more people who attend the 
public hearings — in each state along the East Coast, from 
Maine to Florida — and the final vote in Washington, 
D.C., the better the outcome should be. You can also 
write letters and send emails. To share your comments 
and find out how to attend a hearing or the final vote, 
visit the ASMFC website at ASMFC.org. AD
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Menhaden are fished in great numbers by commercial boats, mostly 
for use in fertilizer, pet food and dietary supplements. They are 
an important food source for whales, dolphins and birds — a vital 
component of the ocean food web.

GET INVOLVED
If you are interested in working to promote menhaden conservation, 
contact Jamie Pollack at menhaden@sharkangels.org. Our oceans 
depend on advocates who are willing to use their time and energy to 
make a difference. 
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F
or most people, 
dive trips are 
about relaxing 
and enjoying 
yourself. While 
you can bring 

all your dive gear with you when 
you travel, this can be expensive, 
time-consuming and stressful. 

Dive equipment can be 
rather heavy, bulky and 
inconvenient for airline travel. 
While innovations in materials 
and design have led to lighter 
and more packable gear, 
some products may not be as 
comfortable, durable or easy to 
use as standard gear.

At popular dive destinations 
around the world, much of 
the available rental gear is 
adequate. Although it is best to 
practice with your equipment 
and confirm comfort and fit 
before travel, this isn’t always 
possible and may not be 
necessary for every piece of 
dive gear. Just make sure you 
are capable and comfortable 
with your equipment before 
you dive. Some gear, however, you’ll definitely 
want to bring with you from home. Here are some 
considerations for traveling with various pieces of  
dive equipment.

BUOYANCY CONTROL DEVICE
Whether you choose to travel with your buoyancy 
control device (BCD) or rent one may come down to 
how much you like diving with yours. While your BCD is 
an important part of your kit, it’s also relatively large. You 
can make a case for either packing your own or renting 

one. Minimalist jacket-style BCDs with small bladders are 
available, as are harnesses and small wings for divers who 
don’t need a lot of features. 

REGULATORS
As with the BCD, the decision to rent regulators or 
bring your own comes down to personal preference. 
Lightweight materials such as titanium and carbon 
fiber make for lighter regulators. If you’re diving with 
your own air-integrated computer, you can remove 
your regulators’ analog pressure gauge before traveling.
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TRAVELING 
LIGHT
By Todd Yarbrough 
and Reilly Fogarty

When traveling to dive, consider taking 
along any of your own gear that’s 
complex, such as your dive computer, or 
that enhances your personal comfort or 
enjoyment, such as your mask or fins.
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DIVE COMPUTER
Familiarity with your dive computer promotes both 
comfort and safety while diving. Because computers are 
also relatively compact, divers should seriously consider 
packing their own when they travel. A wrist-worn 
computer that links to your regulator via a transmitter can 
be an enjoyable and space-saving investment, and some 
can be worn as watches when you’re not diving. If luggage 
space is at a premium, you can wear your computer as a 
watch when you board your flight. 

MASK
As your window on the underwater world, your 
mask is critically important. If you own one that’s 
comfortable, offers great visibility and doesn’t leak 
or fog, take it with you wherever you go. Be sure to 
protect your mask; carefully pack it, and keep it in its 
case when you aren’t using it. Many comfortable low-
volume and frameless masks are available that take 
up less space and may be less likely to break if your 
luggage is dropped or crushed. 

FINS
Most diving in warm-water destinations can be 
done with a lightweight full-foot fin, with or without 
a neoprene sock to protect your foot. These fins 
are often easier to pack than their open-heeled 
counterparts, and you won’t have to bring your wetsuit 
boots to use them. If your fins aren’t too large, try 
putting them in a backpack with your regulators, mask, 
snorkel and dive computer. In many cases you’ll be 
able to carry this on the plane with you, avoiding fees 
and possible gear damage.  

EXPOSURE PROTECTION
Wetsuits and drysuits can be both heavy and bulky. 
But a thin one-piece wetsuit or trilaminate drysuit 
can be tightly rolled or folded and stored with your 
clothes; bringing your own suit ensures fit and comfort 
and reduces hygiene concerns. Most dive shops have 
exposure protection available for rent, and it might be 
cheaper and easier to rent suits than to pay fees for 
extra luggage. 

SURFACE MARKER BUOY AND SIGNAL MIRROR
Although it’s possible to dive without a surface marker 
buoy (SMB) and a signal mirror, you really shouldn’t. 
Very few dive shops offer these tools as rental gear, 
so you’ll want to bring your own. If you are separated 
from your boat or forced to surface in an unexpected 
place, or if you just need to quickly get someone’s 

attention, these items can be actual lifesavers. To be 
certain you can effectively use these tools if in distress, 
be sure to practice with them at your local quarry. 

DIVE LIGHT
Shining light during a deep or dusk dive brings to life 
the colors of the local flora and fauna and illuminates 
cracks and crevices of the reef or wreck that might 
have been invisible otherwise. If you like diving with 
a light, call ahead to find out if a dive shop at your 
destination rents them. A bright dive light can be 
very small, so it shouldn’t take up much space in your 
luggage if you need to bring your own. Confirm airline 
and transportation authority policies concerning 
batteries before you fly. 

CUTTING TOOL
This is another recommendation that should really be 
a requirement. You don’t need to carry a Sea-Hunt-
style boot knife to be a safe diver, but a lightweight 
line-cutter takes up very little space and should be 
able to resolve almost any entanglement situation you 
encounter underwater.

SAVE-A-DIVE KIT
Extra O-rings, fin and mask straps, blocking plugs for 
the first stage and a backup dive computer or pressure 
gauge are nice to have in a pinch. If your destination 
won’t have equipment for you to use if yours fails, 
consider bringing spare parts or a backup. It’s easy to go 
overboard and bring too much though, so try to bring 
just enough to deal with the most likely problems. 

CAMERA
If your camera is small enough that it doesn’t need its 
own piece of luggage, consider wearing it around your 
neck or on your shoulder as a carry-on. This will keep 
you from having to check it at the airport and will 
prevent it from getting jostled or damaged. 

Think small while you pack, and bring just the 
basics — this will cost less, and you’ll have less to 
carry. Much of the time you’ll want to bring just a few 
personal items such as your mask and dive computer 
along with safety gear such as an SMB that might not 
be available at your destination. Call local dive shops 
before you travel to check on rental-gear availability 
— a nearby shop might be able to provide just about 
everything you need. If not, get creative. You could 
probably fit everything on this list into a carry-on 
backpack if you packed it just right, and besides, how 
many changes of clothes do you really need? AD
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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.

SUNSCREEN 
AND CORAL
By William F. Precht

S
cuba divers are unofficial guardians of the 
world’s coral reefs. Early in our training 
we are taught to avoid touching the 
reef — that the potential harm caused 
by a careless fin kick or contact with 
the bottom may contribute to a reef ’s 

degradation and jeopardize the ecosystem services 
it provides. These vital services include protection 
of tropical shorelines from erosion, production of 
food for hundreds of millions of people, storage 
of a wealth of bioactive compounds with potential 
medical applications and provision of income from 
economically significant nonextractive activities such as 
diving and ecotourism.

Despite divers’ training and love of coral ecosystems, 
however, some heavily visited reefs are degrading 
faster than ones visited less frequently. But rather than 
accidental contact, the major contributing factor to 
these declines is sunscreen pollution. 

The first study to show a direct link between sunscreen 
and coral mortality, published in 2008, revealed that the 
active compounds in sunscreens can cause bleaching and 
eventual death of the coral animal by promoting viral 
infections.1 In 2011 a study of Australia’s Great Barrier 
Reef showed that coral diseases were 15 times more 
prevalent at reefs with offshore tourism infrastructure 
than at nearby reefs without such infrastructure.2 In 
2015 several published studies showed that sunscreens 
containing oxybenzone, a benzophenone, can cause 
direct harm to corals. (Benzophenones are also linked to 
health problems in humans, inducing allergic reactions 
and endocrine disorders.) These experimental studies 
found that when oxybenzone — even at extremely low 
concentrations and dosages — comes into direct contact 
with corals, the result is usually death of the coral.

Researchers throughout the tropics are observing 
considerable levels of oxybenzone in water samples 
taken from heavily visited beaches and dive sites. 
Studies are ongoing to determine if corals at sites 
with measurable levels of oxybenzone in the water 
column are more prone to bleaching, disease, tumors, 
lesions and infection than those in areas where these 
compounds are below detectable levels.  

While the risk to corals at heavily visited reef sites 
is disturbing, this mounting scientific research has 
not gone unrecognized. In January 2017, Hawaii state 
senator Will Espero introduced a bill (SB 1150) in the 
Hawaii state legislature to ban the sale of sunscreens 
that contain active ingredients known to harm corals 
and other reef animals. Although this bill did not 
come up for a vote in this year’s legislative session, it 
helped to elevate this important issue in environmental 
policymaking — in Hawaii and beyond.

WHAT CAN DIVERS DO?
Ultraviolet solar radiation is a well-known health risk 
factor, and divers should use sunscreen to reduce their risk 
of skin cancer. Limit the amount of sunscreen you use by 
covering up and seeking shade when possible. Avoid using 
or buying sunscreens with ingredients that have been 
shown to harm coral. 

Be aware that not all products that claim to be 
“reef safe” truly are. Carefully read labels and check 
ingredients before you buy. Especially avoid sunscreens 
that contain oxybenzone; instead choose mineral-based 
sunscreens such as zinc oxide and titanium dioxide. 

Although these individual efforts may not save  
coral reefs from their current plight on a global scale, 
divers should do everything we can to protect the  
reefs we love, one coral at a time. AD

REFERENCES
1. Danovaro R, Bongiorni L, Corinaldesi C, et al. Sunscreens cause 
coral bleaching by promoting viral infections. Environ Health 
Perspect. 2008 April; 116(4):441–447. 

2. Lamb JB, Willis BL. Using coral disease prevalence to assess the 
effects of concentrating tourism activities on offshore reefs in a 
tropical marine park. Conserv Biol. 2011 Oct.; 25(5):1044-52.

This dead tissue on 
a knobby brain coral 

(Pseudodiploria 
clivosa) in Bocas 

del Toro, Panama, 
is clear evidence 

of the careless 
touch of a diver 

with oxybenzone-
containing 

sunscreen on his  
or her hand.
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We can attach any underwater camera to  
any underwater strobe or light.

Often copied, never equaled. 
100% customer satisfaction guaranteed. 

For product information, call 805-484-3334.
Visit our website: www.ulcs.com

Made in the USA

GoPro accessories available for Hero 2, 3, 3+, 4, and 5

 22 YEARS IN BUSINESS

www.bilikiki.com
bilikiki@bilikiki.com   tel: 1 800 663 5363

SOLOMON
ISLANDS

Bilikiki Cruises
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MARKETPLACE

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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PARTING 
SHOT
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By Pete Zuccarini

I’m an underwater cinematographer, 
but I recently left my video camera 
topside to shoot a series of still 

photos documenting freediver  
William Trubridge interacting 
with spotted dolphins off Bimini. 
Trubridge, a 15-time world-record 
holder and current world freediving 
champion, in 2010 became the first 
man to freedive deeper than 100 
meters (328 feet) using only his bare 
hands and feet. 

In his quest to push the limits 
of swimming to depth unaided by 
modern equipment, Trubridge has 
developed an incredible repertoire of 
swimming techniques. His fastest is 
a full-body undulation that finishes 
with a whiplike foot motion. The 
dolphins found this irresistible. 

He would begin a long breath-hold 
and use a frog kick and powerful 
hand pulls to join a pair of dolphins. 
Then he would glide with them for 
long stretches, appearing to soar. He 
often moved nothing but his hands, 
which he used just as the dolphins 
used their pectoral fins — to trim his 
body for perfect flight.

EQUIPMENT: Canon EOS-1D C, Canon 
EF 16-35mm f/2.8L II lens, Seacam 
housing with 9-inch dome
SETTINGS: 1/250 sec @ f/3.5, ISO 400, 
late afternoon light
LOCATION: Bimini, Bahamas
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DIVE PREPARED
BECAUSE NO ONE KNOWS THE FUTURE
No matter how much you train or how well you plan, accidents can still happen. 
And there is no crystal ball to predict when you may fi nd yourself facing an 
emergency. The smart solution is to make sure you and your family are 
protected against the unforeseen. DAN’s Dive Accident Insurance 
exists for those “just in case” moments. 

SMALL COST. BIG BENEFIT.
DAN’s Dive Accident Insurance benefi t 
provides coverage of up to $500,000 for 
medical dive accident expense and pays 
100% of eligible expenses. Considering a 
dive-related injury or illness can set you 
back thousands of dollars, it pays to be 
prepared.

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

Barotrauma

Decompression 
Sickness Marine 

Envenomation

2% Arterial Gas Embolism (AGE)
2% Fatality

2% Pulmonary Edema (IPE)
2% Nonfatal Drowning

2% Motion Sickness

Other

44%

9%

28%

9%
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THE NEXT GALILEO HAS ARRIVED. 

Easy to use and incredibly customizable, the new G2 gives you 
the power to go anywhere and see anything, more clearly than 
ever.  Boasting a larger, more vibrant screen, Bluetooth, and a long 
battery life, the G2 is easy to read, easy to manage and easy to love. 
It’s everything you’d expect from SCUBAPRO – in full color.

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

INCREDIBLY EASY. 

EASILY  
INCREDIBLE.

NEW




