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

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

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

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

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

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

ALERT DIVER’S PHILOSOPHY
Alert Diver® is a forum for ideas and 
information relative to dive safety, education 
and practice. Any material relating to dive 
safety or dive medicine is considered for 
publication. Ideas, comments and support are 
encouraged and appreciated. 

The views expressed by contributors are 
not necessarily those advocated by Divers 
Alert Network. DAN is a neutral public service 
organization that attempts to interact with all 
diving-related organizations or persons with 
equal deference. 

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

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

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

FOR ADVERTISING SALES, PLEASE CONTACT: 
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Diana Robinson, Ad Services Manager, drobinson@dan.org, +1-919-684-2948
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While visiting the Christ of the Abyss 
Statue at Dry Rocks Reef off Key 
Largo, Fla., someone threw a bread 
crust over the side of the boat, and 
a cloud of yellowtail immediately 
swarmed to the surface. The fish were 
obviously used to frequent handouts 
from visitors to this popular snorkel 
spot. I took the opportunity to get a 
quick over/under photo between dives. 
Photo by Stephen Frink

Fall 2017

CONTENTS DEPARTMENTS
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T
his editorial was supposed to be about 
an entirely different topic: the 30th 
anniversary of the DAN® Annual 
Diving Report. In this report DAN 
reviews the contributing factors to 
dive incidents to better understand 

what goes wrong and to educate divers about how 
to increase their safety while diving. I had the article 
written and ready to go. 

But this editorial is not about the Annual Diving 
Report. Beginning on the last day of August and 
continuing through September, the world held its 
collective breath and watched as one mega hurricane 
after another relentlessly pummeled parts of North 
America and the Caribbean. 

As divers we have connections to many of the affected 
places. We have favorite dive operators we patronize 
when we travel, favorite divemasters to whom we take 
gifts, and locals who we count among our friends and 
family members. All must now fight to recover in the 
aftermath of an unprecedented hurricane season. 

As soon as we could make contact, DAN staff began 
reaching out to dive operators in Houston, Texas, the 
Florida Keys and Caribbean islands to check on our 
extended family of divers and dive businesses and to 
offer our support. As we made contact (and at the time 

of this writing there are still some dive operators we 
have not yet reached due to power and communication 
outages) we learned three things: 

1. The devastation in some areas was beyond what 
anyone anticipated. 

2. The devastation in some areas was less than the 
media portrayed

3. Dive operators are a durable and resilient bunch. 

Time and time again our staff heard dive operators 
say, “What’s important is that we’re all OK — and we 
will rebuild.” In true Conch Republic style, a Florida Keys 
high-school student posted a YouTube video promoting 
the area’s recovery efforts and denying that Irma could 
keep them down because they’re “Keys Strong.”

When asked what DAN could do to help, dive 
operators in less affected areas said they just want the 
dive community to know they are open for business. The 
help they need doesn’t come in the form of an oxygen 
unit or first-aid kit (although DAN is prepared to assist 
with replacements as needed); to fully recover, they 
need customers. Therefore DAN is committed to using 
our channels to help spread the word and direct people 
back to dive destinations ready to embrace divers. In this 
issue you will read about the magical Florida Keys; they 

FROM THE 
SAFETY STOP

PERSPECTIVES

By Bill Ziefle

DAN’S 
PREFERENCE: 
AN OUNCE OF 
PREVENTION

“WHILE DAN IS BEST KNOWN FOR INCIDENT AND  
INJURY MANAGEMENT, OUR PRIMARY GOAL IS  

INCIDENT AND INJURY PREVENTION.”
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need you, and perhaps we can inspire you to book a trip soon to support dive 
operators there or in another affected destination. 

As soon as these hurricanes hit, the first thing DAN staff wanted to do 
was offer aid. Helping out is what we do naturally at DAN — it’s in our 
DNA. The frustrating truth was there was very little we could do to offer 
immediate help following the storms. Contrary to popular belief, DAN 
does not own a helicopter or have an emergency-response team ready to 
deploy at a moment’s notice (trust me, I wish we did). More than one staff 
member volunteered to hop on a plane and travel to affected destinations 
to help in any way possible, even if only to assist with cleanup. That is the 
heart of DAN: people who work tirelessly to help others. In this situation the 
immediate assistance we could offer was limited to emergency evacuations 
of injured DAN members, promotion of destinations open for business and 
encouraging support of specialized disaster-relief charities. 

Now, in the aftermath of these hurricanes, DAN can do more. We can help 
replace damaged or lost first-aid kits and oxygen units; we can send experts 
to inspect and help repair hyperbaric chambers; and, most important, we can 
help educate the diving public about disaster preparedness, loss prevention, 
asset protection and safety. While DAN is best known for incident and injury 
management, our primary goal is incident and injury prevention. We know 
we need to be there when bad things happen, but we would prefer to take 
steps to prevent bad things from happening at all. Even as I write, the DAN 
team is developing disaster-preparedness plans for travelers. You will begin to 
see articles and recommendations in Alert Diver and elsewhere in dive media 
in the coming months. 

We know that you want to help, too. And even if it’s not practical for you 
to travel to the destinations that need our support, you can assist DAN in our 
efforts to support and promote the businesses and people around whom our 
community is built. Donating to the DAN Foundation is one way you can 
give to the diving community, and you can decide which causes you wish to 
support. We will use 100 percent of donations to support the DAN mission 
and the particular initiative you designate. 

Whether you donate to the DAN Oxygen Grant Program, the Recompression 
Chamber Assistance Program (RCAP), our first-aid initiatives or any of the 
other DAN mission programs, your support will translate into real help for 
the dive community. Initiatives such as our Oxygen Grant Program provide 
vital aid to the communities affected by this year’s natural disasters. Through 
this program, we aim to improve diver safety by ensuring that every dive 
operation has the critical first-aid equipment it needs. Similarly, RCAP bolsters 
the hyperbaric chambers and emergency services on which injured divers rely, 
and our first-aid initiatives supply operators and other dive businesses with the 
necessary equipment to respond to all kinds of injuries. 

Whether you choose to support one initiative specifically or DAN as an 
organization, know that your support makes a real impact on the safety of 
the diving community. AD

Safe diving, everyone, 

William M. Ziefle
DAN President and CEO

“DONATING TO THE 

DAN FOUNDATION IS 

ONE WAY YOU CAN 

GIVE TO THE DIVING 

COMMUNITY, AND 

YOU CAN DECIDE 

WHICH CAUSES 

YOU WISH TO 

SUPPORT. WE WILL 

USE 100 PERCENT 

OF DONATIONS 

TO SUPPORT THE 

DAN MISSION AND 

THE PARTICULAR 

INITIATIVE YOU 

DESIGNATE.”



I
’m sitting with my leg propped up because 
of the broken foot I incurred by falling off a 
ladder while putting up storm shutters at my 
Key Largo, Fla., photo studio. That was the 
last thing I had to do before I evacuated the 
Keys under threat of a 150-mile-per-hour 

storm that couldn’t quite make up its mind where to 
go. No matter which of the daily weather advisories I 
tuned into, the Florida Keys were unwaveringly in the 
bullseye, so strategic retreat seemed advisable. 

I was lucky I left when I did and lucky I had someplace 
to go. Those who stayed a bit longer, trying to decide 
whether they were truly in peril, found themselves facing 
a mass exodus with horrendous traffic and uncertain fuel 
supplies. Many chose to ride out the storm, a decision 
that would cost some of them very dearly. Now, tonight, 
I’m watching CNN’s coverage of Hurricane Irma’s 
devastation of the Florida Keys, and despite a broken 
bone and a studio roof stripped of shingles, I feel like one 
of the lucky ones. So many people throughout the Keys 
and Caribbean were not.

Hurricanes are a way of life in the tropics. In 1513 
Ponce De Leon named this island chain “Los Martires” 
(The Martyrs) because from a distance the shape of 
the islands looked to him like suffering men. In 1733 
a massive hurricane drove a Spanish fleet to ruin 

here, and suffering by hurricane became part of the 
area’s historical record. In 1935 the great Labor Day 
hurricane swept away much of Henry Flagler’s “railroad 
that went to sea,” paving the way for the government’s 
acquisition of the railroad right of way and bridges for 
what became the Overseas Highway, which connected 
Key West and other islands to the Florida mainland. 

The random nature of hurricanes breeds 
complacency, but there is no reason to have been 
surprised by Irma. Wilma, Donna, Betsy, Georges 
and Ike all came knocking before. But a thousand 
other hurricanes did not. Before Irma made its way 
here, it decimated Barbuda, Anguilla, St. Martin, the 
Virgin Islands and the Turks and Caicos, among other 
islands in the Caribbean and Bahamas. The northern 
coast of Cuba depleted some of its fury at great cost 
to the people who lived there, but it intensified when 
it crossed the Florida Straits. The only questions that 
remained were where the hurricane would strike and 
where its explosive power would be the strongest.

The short straw was drawn by the Lower Keys, 
including Big Pine Key and Cudjoe Key, where Irma did 
the most damage and where the residents will work the 
longest to rebuild their homes and infrastructure. We 
recently covered the wonderful dive opportunities at 
Looe Key and the laid-back lifestyle of the Lower Keys 

FROM THE SAFETY STOP
PUBLISHER’S NOTE
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The proximity of land and sea in the low-lying 
islands of the Florida Keys is apparent when 

viewed from above. With the Atlantic Ocean on 
one side, the Gulf of Mexico on the other and the 

Florida Keys National Marine Sanctuary all around, 
recreation and commerce are integrally tied to the 
sea. Most often that’s a blessing. Occasionally, as 

with Hurricane Irma, it is also a curse. 

LUCK OF THE DRAW
REFLECTIONS ON HURRICANE IRMA
By Stephen Frink

ST
EP

H
EN

 F
R

IN
K



in the Fall 2016 issue of Alert Diver (AlertDiver.
com/Looe_Key). We look forward to celebrating it 
again in the not-too-distant future.

Our coverage of Keys’ dive opportunities 
continues. In this issue we have an article about Key 
Largo (Page 82). This article was planned long before 
Hurricane Irma, and by luck alone it was the Florida 
Key farthest from the eye and the one to restore 
diving services soonest. By the time you read this, I 
have no doubt there will be diving throughout the 
Florida Keys again, including the Lower Keys. 

Conchs (as Florida Keys residents are known) are 
resourceful and resilient. They’ll fix their boats and 
marinas, the hotel rooms will come back into service, 
and life will slowly return to normal. It’ll take hard 
work, but they will persevere. I’ve seen it too many 
times in my Caribbean travels. Maria struck shortly 
after Irma, devastating Puerto Rico and Dominica. It 
seemed like Hurricane Hugo would forever change  
St. Croix, and to Cayman residents the mere mention 
of the name Ivan evokes an involuntary shudder. Even 
places normally immune to the wrath of hurricanes 
can be surprised, as Bonaire was by Hurricane Omar 
in 2009. Yet all these places came back — different, 
inevitably — but they all come back. 

Sometimes they come back better. Hurricanes 
serve a purpose in marine biology. They can obviously 
damage corals, but they can also cool the ocean to help 
mitigate coral bleaching. And they can scour algae off 
of reefs, exposing new substrate for coral colonization. 
Sometimes parts of a coral head that are uprooted can 
resettle in the areas to which they’re moved. 

No one wants to experience a huge hurricane 
like Irma because of the misery it brings to those 
who live near the sea. But the Florida Keys and the 
islands Irma pounded throughout the Caribbean 
will be back. The best thing we can do as divers is 
to visit these islands. Support their economies, buoy 
their spirits, and show them we care as they rebuild 
their lives and businesses. AD 
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WHAT’S NEW ON 
ALERTDIVER.COM

ALL THIS AND MUCH MORE AWAIT 
AT ALERTDIVER.COM

TRAILBLAZER  
TANYA BURNETT
Shooter Tanya Burnett skillfully 
combined success as both a dive 
professional and an underwater 
photographer (Page 94). See more 
of her artful imagery in an online 
photo gallery.

KEY LARGO’S 
CONSERVATION
Read about how 
conservation efforts saved 
Key Largo’s coral reefs (Page 
82), then view Stephen 
Frink’s online photo gallery 
to see more of why divers 
flock to the Keys.

ICE ICE DIVING
Jeff Bozanic takes 
readers to the Antarctic, 
where his team tested 
rebreathers in the frigid 
conditions (Page 48). 
See a virtual-reality 
video and more of his 
icy imagery in an online 
photo gallery.

RESPECTING 
OUR REEFS
Join Jeff Orlowski 
as he discusses the 
making of Chasing 
Coral (Page 88), then 
go online to watch the 
film’s trailer.
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PULSE OXIMETER LIMITATIONS
In the Summer 2017 issue’s From 
the Medical Line article, EMT-P 
Scott Smith responded to a 
question from an EMT and new 
diver regarding the helpfulness 
of pulse oximeters in monitoring 
an injured diver. Smith noted 
that these devices are not used 
to measure oxygen treatment 
effectiveness.

I’d like to add another comment 
about the limitations of pulse 
oximeters: Oxygenated blood 
transmits light at a different 
wavelength than deoxygenated 
blood. Pulse oximeters measure 
that difference in light transmission 
and use that finding as a proxy for 
oxygenation. In most situations, 
the level is correct.

In the case of carbon-monoxide 
poisoning, however, a pulse 
oximeter will be incorrect. 
Because carbon monoxide binds 
to hemoglobin like oxygen does, 
it will cause the blood to have 
the same light wavelength as 
oxygenated blood, creating a 
falsely low reading and making a 
caregiver think a patient is well 
oxygenated. In fact, that person 
is in dire need of high-flow 
oxygen and medical care, possibly 
including hyperbaric treatment.

Carbon-monoxide poisoning 
has been documented as a cause of 
diver injury and fatality, occurring 
from a “bad fill,” in which some 
carbon monoxide is pumped into 
a cylinder, or from the intake of a 
surface-supplied diving compressor 
catching the exhaust of an engine. 
As such, it is an important possible 
diagnosis for caregivers to keep in 
mind for a sick or injured diver.

Because carbon-monoxide 
poisoning may affect divers, it 
seemed worthwhile to add a note 
about these devices to Smith’s 

sound advice. Thanks to all at 
DAN® for your continued devotion 
to diver safety.

— Craig Nelson, M.D.,  
North Carolina Office of the 

Chief Medical Examiner 

STILL LEARNING
With hundreds of dives under my 
belt, I usually skim through the 
magazine, not expecting to find 
much I don’t already know. The 
Summer 2017 issue, however, 
contained an article on a subject 
about which I knew absolutely 
nothing. I found “Saturation Diving: 
A quick and dirty guide” by Sherri 
Ferguson to be extremely interesting 
and well written. That’s some 
impressive diving, well described. 

— Tyson Richmond, Tampa, Fla.

GUARDIAN ANGELS
I read with interest “A New 
Mission” by Amy Lee in the 
Summer 2017 issue. At a recent 
fundraiser in Connecticut, I met 
a veteran who had been suffering 
from post-traumatic stress 
disorder (PTSD) for years and 
was brought to tears when he 

became aware that the Guardian 
Angels organization could help 
him with his PTSD by pairing 
him with a medically trained dog. 
Please help spread the word that 
there is an alternative to therapy 
and drugs for individuals who are 
suffering from this condition. Go 
to medicalservicedogs.org to read 
about the outstanding job they are 
doing to save lives.

— Richard McFarland, DVM, 
Guardian Angels  

Medical Service Dogs 

REEF CLEANUPS
In light of the devastation to our 
coastlines from hurricanes Harvey, 
Irma, Jose and Maria, we divers 
might take a moment to consider 
what we can do to help.

We’re not just tourists. We 
are ambassadors to the sea. We 
enjoy the reefs and the life they 
harbor. I see the news and pictures 
of the mess on land, and I know 
havoc has likewise been wreaked 
below the surface. Garbage and 
debris has been washed out to 
sea. Nets have been torn and drift 
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aimlessly — a menace to marine 
life. Yes, recreational diving has 
been affected, but everything from 
commercial fishing down to the 
seafloor has been hurt.

I’m a new diver and member 
of a local dive club, and each year 
as a team we do a river cleanup 
at San Marcos, Texas. Perhaps 
dive clubs and shops can take 
such actions on a larger scale, 
coordinating reef cleanups once 
it’s safe to go in the water again. I 
for one want to do something. 

— Cathy McWilliams,  
Ft. Worth, Texas

SHIPWRECK PROTECTION
I wanted to respond to Stephen 
Frink’s thoughtful Publisher’s 
Note “Reef Rage” in the Spring 
2017 issue of Alert Diver. In 
discussing possible diver-caused 
damage to the underwater natural 
environment Frink stated, “[T]he  
bare metal of a shipwreck doesn’t 
strike me as needing the same 
delicate avoidance.” While he is 
entirely correct that ships recently 
sunk as artificial reefs are very 
robust and may not yet have had 
time to build up a layer of marine 
growth, I wanted to point out 

that historic metal shipwrecks 
absolutely can be damaged by diver 
contact. The concretion — the 
layer of corrosion product and 
marine growth — that builds up 
around metal components helps 
to protect the fabric of the ship. 
Divers grabbing onto, banging into, 
kneeling on or breaking off pieces 
of the wreck can dislodge this 
concretion, opening up the metal 
to the environment and causing 
further degradation. This not only 
damages the historical integrity of 
the shipwreck but also negatively 
affects the ecosystem that lives on 
and around the wreck. 

As we all know, the underwater 
natural environment and the 
underwater cultural environment 
form a symbiotic relationship. 
Of course, historic wooden 
shipwrecks are extremely fragile, 
and divers should take extra care 
to avoid inadvertent damage 
due to poor buoyancy control or 
dangling gear. Shipwrecks are our 
museums in the sea, and the adage 
“take only photos and leave only 
bubbles” is especially fitting. AD

— Della Scott-Ireton, Ph.D., 
Associate Director, Florida 

Public Archaeology Network

ALERTDIVER.COM  |  15

800-328-2288
caradonna.com

sales@caradonna.com

Fakarava
Havaiki Lodge Fakarava

TOPDIVE
starting at $2,033 pp/dbl

6 night accommodations
5 days of 2-tank dives

Breakfast and lunch daily
Use of bikes and kayaks

Free Nitrox & gear
Valid through 3/31/18

Rangiroa
Hotel Kia Ora Resort & Spa

TOPDIVE
starting at $2,261 pp/dbl

6 night accommodations
5 days of 2-tank dives

Breakfast daily
Free Nitrox & gear

Valid through 3/31/19

Liveaboard
French Polynesia Master
starting at $4,525 pp/dbl

7 night accommodations
Up to 4 dives per day

All meals & non-alcoholic beverages
Valid for departure 12/20/17, 12/8/18 & 12/29/18

All packages include airport transfers to hotels,
taxes and service charges. Rates are per person,

double occupancy and subject to availability,
currency exchange and standard terms and condition.

Valid for varying dates in 2017-2019.

CSOT#2111993-40 • WSOT#603254369 • FSOT#38781

800-328-2288
caradonna.com

sales@caradonna.com

C

M

Y

CM

MY

CY

CMY

K

AD-Tahiti-Aug 2017.pdf   1   9/7/2017   9:23:19 AM

STEPH
EN

 FR
IN

K



alert ad layout 2 page.indd   2 9/25/17   2:17 PM



alert ad layout 2 page.indd   3 9/25/17   2:19 PM



DIVE SLATE

18  |  FALL 2017

T
here’s something fishy about the 
newest residents of downtown 
Miami, Fla. Scalloped hammerhead 
sharks, devil rays, schooling 
jacks and iridescent jellies are 
just a few of the inhabitants 

that now reside at a prime piece of real estate 
overlooking Biscayne Bay. Located in Miami’s 
waterfront Museum Park neighborhood, the 
Phillip and Patricia Frost Museum of Science sits 
in the midst of South Florida’s urban sprawl. In a 
different world, this property might have housed 
a luxury condominium complex, but instead Frost 
Science’s 250,000-square-foot, four-building campus 
combines an aquarium, a planetarium and a variety 
of hands-on science exhibits. 

Working toward a Leadership in Energy and 
Environmental Design (LEED) Gold Certification, the 
state-of-the-art facility boasts light-emitting diode 
(LED) lighting and increased building insulation to 
maximize energy efficiency. The most innovative 
aspect of Frost Science, however, has nothing to do 
with its green building design; that distinction belongs 
to its potential to inspire an interest in science, 
conservation and marine life. The concept of using an 
aquarium as a platform for environmental education 
is not new, but given Miami’s location on a narrow 
strip of land between the Atlantic Ocean and the 
Everglades, Frost Science’s ability to communicate 
ocean awareness is not just a perk — it’s a necessity.

The aquarium’s goal is simple: get people interested 
in science and marine life. I visited the aquarium at 
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GATEWAY TO THE GULF STREAM
By Amy Lee



Frost Science on a sunny summer afternoon to observe 
how this is accomplished. 

My tour began on the Vista level, an open-air floor 
on the top deck of the building, which is where I got 
my first glimpse of the aquarium’s centerpiece, the 
Gulf Stream Aquarium, designed to pay homage to 
one of the most powerful ocean currents on Earth. 
How does one recreate in the middle of a city the 
wide-open, ever-changing environment that is the 
Gulf Stream? Frost Science has done it by filling 
what is essentially a giant martini glass with 500,000 
gallons of salt water and then adding powerful, pelagic 
swimmers such as mahi-mahi, little tunny, scalloped 
hammerheads and devil rays. 

The exhibit is especially unique because it has 
no vertical walls; instead the aquarium is conical, 
allowing its streamlined pelagic inhabitants to move 
uninterrupted as they cut through the water. The 
staff can adjust the direction of the current within 
the exhibit, which is a good source of enrichment for 
the animals, explained Andy Dehart, vice president of 
animal husbandry. The man-made current also helps 
to support the feeding mechanisms of the Gulf Stream 
Aquarium inhabitants. One animal who benefits 
from this is the devil ray, a filter feeder who strains 
suspended food particles out of the water. 

Pelagic species such as the animals that reside in 
the Gulf Stream Aquarium are uncommon sightings 

for most scuba divers. As a diver who experiences 
coral reef and nearshore environments firsthand on a 
regular basis, I was stunned by this microcosm of the 
open ocean. Dehart explained that as an environmental 
facility in Miami, the Frost Science team felt as though 
it were critical for them to explain the importance of 
the Gulf Stream and its influence on weather patterns 
and to demonstrate how South Florida’s marine 
habitats are interconnected. Although the density of 
animals is far greater in the Gulf Stream Aquarium 
than in the open ocean, the dynamic and far-reaching 
nature of the Gulf Stream current is conveyed in the 
educational signage surrounding the exhibit, which 
covers topics including sustainable seafood, shark 
conservation and global ocean currents. 

Continuing across the Vista level, the interconnectedness 
of South Florida’s marine habitats is depicted through 
coral reef, mangrove forest and sandy shore exhibits 
as well as in exhibits displaying the unique and fragile 
ecosystems of Florida Bay and the Everglades. 

ANIMAL AMBASSADORS
Seeing an animal up close for the first time and feeling a 
connection with another living creature is an experience 
that’s meaningful and unforgettable to many people. 
Dehart recalled seeing a Caribbean reef shark for the 
first time as a 6-year-old snorkeling with his dad at Looe 
Key National Marine Sanctuary. “If you really want the 
experience, it’s out there in the ocean. Go do it,” Dehart 
suggested. But he knows that many people will never get 
the chance to experience the ocean firsthand, and for 
those people Frost Science provides a rare opportunity 
to observe and learn from marine life.

Dehart and senior aquarist Zach Ransom are two 
members of the 23-person animal husbandry staff at Frost 
Science, and all of them aim to inspire the public to care 
about the ocean. It’s clear that the Frost Science team 
is passionate about their field and truly care about the 
animals that call Frost Science home. They care so much, 
in fact, that they recently released a tiger shark who was 
previously a resident of the Gulf Stream Aquarium. After 
observing that the animal was not acclimating well, the 
Frost Science team decided to release the shark, with 
approval from the National Oceanic and Atmospheric 
Administration (NOAA). Tiger sharks, which are 
extremely rare in aquariums, would have been a big draw 
for the Gulf Stream Aquarium. 

After admiring the Vista’s many habitats, I made my 
way down to the Dive, the second level of the aquarium. 
This level features numerous exhibits paired with 
interpretive signage and hands-on activities, including 
an invertebrate encounter exhibit cleverly named the 
Dive Bar. The Live Tropical Pacific Reef habitat is a 
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The Gulf Stream Aquarium at the new Phillip and 
Patricia Frost Museum of Science is a half-million-

gallon conical structure in which sharks, rays and 
other pelagic animals swim in a man-made current.
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beautiful showcase of tropical Pacific fish species, and 
the Live Corals of the Florida Reef habitat has many 
familiar species such as blue tangs and French angelfish. 

One particularly interesting and relevant display 
on the Dive level presents exotic and invasive 
species. According to the Florida Fish and Wildlife 
Conservation Commission, more than 500 nonnative, 
or exotic, species of fish and wildlife have been reported 
in Florida. The exhibit, which has information about 
various exotic species, also has several invasive lionfish 
that Frost Science staff removed from the South Florida 
area. The star of the exotic species exhibit, however, is 
a charismatic onespot rabbitfish — a bright yellow fish 
with a pointed snout that was caught locally last fall 
through a partnership with the U.S. Geological Survey 
and the Key Largo-based nonprofit Reef Environmental 
Education Foundation (REEF). The fish, which was 
reported to REEF through an online sightings forum, 
was removed from the water preemptively to prevent 
the spread of invasive species. The rabbitfish now 
flits about the exotic species exhibit at Frost Science, 
serving as a cautionary tale for visitors and an excellent 
educational tool.

Also on the Dive level is a multiplayer game 
designed to educate visitors about sustainable fishing 

practices. Each player controls his or her own fishing 
boat on a touchscreen, trying to “catch” the most 
fish (and therefore make the most money) while 
attempting to fish in an environmentally conscious 
manner. The game begins by prompting each player 
to select a fishing method. I opted for lines over nets 
and tried my best to steer my boat away from species 
that were indicated to be overfished. Halfway through 
the game, a notification popped up asking if I’d like to 
vote in favor of establishing a season for black grouper. 
I voted yes and felt satisfied that I had made an 
environmentally friendly choice, but shortly afterward 
I was not able to maneuver my digital fishing vessel 
dexterously enough to avoid catching a sea turtle. 
Horrified, I spent the rest of the game harvesting 
mahi-mahi in a small area on the game map, far away 
from any endangered species.   

The complexities of the commercial-fishing industry 
involve much more than simply selecting lines or nets 
and then using a touchscreen to chase digital schools 
of mahi-mahi, but the game is a fun, hands-on way 
to demonstrate how overfishing certain species can 
have cascading effects on other marine life and to 
make consumers aware of the importance of making 
responsible seafood choices. 

Clockwise from top left: Rainbow and blue runners swim above the oculus, 
a 31-foot lens that forms the bottom of the Gulf Stream Aquarium. Frost 

Science is located in Miami’s Museum Park neighborhood, overlooking 
Biscayne Bay. The surface of the Gulf Stream Aquarium can be viewed 

from the Vista level. Andy Dehart releases a little tunny, the most common 
tuna in the Atlantic Ocean, into the Gulf Stream Aquarium. 
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Interactive activities and 
up-close animal encounters 
are what make Frost Science 
successful at sparking an 
interest in science and 
conservation. Experiences like 
these may not be the same as 
Dehart’s wild shark sighting as 
a child at Looe Key, but having 
the opportunity to see and  
learn from an animal 
ambassador at a place like Frost 
Science can lead to further 
engagement in the future. Frost 
Science is on track to surpass  
1 million visitors in its first year. 
Quantifying revenue in ticket 
sales is easy, but it’s nearly 
impossible to estimate the value 
of creating interest and support 
for conservation. Imagine the 
difference that 1 million people 
who care about sustainable 
fishing or shark conservation 
could make for our ocean.

My visit to Frost Science 
ended on the bottom floor, 
called the Deep. After first 
passing a virtual-reality screen 
depicting a simulated marine 
mammal interaction, complete 
with sound, and then observing 
several species of ghostly jellies 
drifting through the water in 
three separate receptacles, I 
was finally under the oculus, 
a 31-foot lens that forms the 
bottom half of the Gulf Stream 
Aquarium. Standing under the 
oculus as the South Florida 
sunlight shone through the 
water while sharks, rays and 
fish cruised overhead, I was 
reminded of a view that’s 
normally enjoyed only by divers. 

Frost Science can give a 
rewarding glimpse of the 
underwater world to those who 
have not experienced what it’s 
like to be there firsthand, and I 
hope it will inspire appreciation 
for and awe of these fragile 
marine environments. AD
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THE NEW POINTY 
END OF DIVING
By Michael Menduno

M
ove over, techies. Your hegemony at the cutting edge 
of diving is over. According to Nick Fazah, the 32-year-
old freediving training director for Scuba Schools 
International (SSI), many regard the technological 
revolution that began with the advent of mixed-gas sport 
diving more than 25 years ago as “the kind of diving that 

your parents or grandparents do on vacation.” Ouch! That’s not exactly the kind 
of endorsement that would excite a 20-something. 

Meanwhile, technical diving’s edgy cousin, breath-hold diving (or freediving), 
is redefining the limits of apneic divers and in the process raising new, 
unanswered questions about diving physiology. 

Today freedivers routinely push to (or beyond) technical-diving depths, 
sometimes within a few years or even months of beginning their training, and 
new techniques and adapted technologies such as nitrox promise to push the 
envelope even further. “There’s no baseline data, which makes freediving a bit of 
a Wild West,” observed Drew Richardson, CEO of the Professional Association of 
Diving Instructors (PADI). “It’s definitely the pointy end of diving.” 

Using a monofin, freediver 
Katie Kosterman practices 

her turnarounds at the 
plate during Deja Blue 8 

in the Cayman Islands.

EIKO
 JO

N
ES



ALERTDIVER.COM  |  23

Freediving has been quietly 
gaining momentum through the 
pioneering work of organizations 
such as Performance Freediving 
International (PFI), the oldest 
breath-hold training agency in 
North America, founded in 2000 by 
former technical-diving instructor 
trainer Kirk Krack. In the past 
few years, however, PADI, SSI, 
the rebreather association RAID 
and the National Association of 
Underwater Instructors (NAUI) 
have introduced freediving 
programs that have helped push 
the sport to a tipping point. The 
result: Freediving is now the fastest-
growing segment of diving and is 
attracting a new audience of people 
who love the water and are into 
fitness, self-improvement and mind-
body awareness — in addition to 
the largely self-taught spearfishing 
community. Even so, most scuba 
divers have little knowledge of 
what may ultimately become the 
predominant form of diving.

CHANNELING YOUR INNER 
MARINE MAMMAL
While tech diving depends on 
technology to take us where few 
have gone before, freediving 
focuses on our innate diving 
ability. As such, it represents 
a new frontier in underwater 
exploration: rediscovering and 
engaging our genomic inheritance 
— our inner marine mammal. 

That isn’t hyperbole. 
Research conducted by Erika 
Schagatay, Ph.D., and colleagues 
concluded that humans share 
the physiological adaptions 
found in aquatic and semiaquatic 
mammals.1 These include naked 
skin, a layer of subcutaneous 
fat, the ability to equalize ears 
and sinuses, underwater vision, 
effective locomotion, the diving 
response (in which blood is 
shunted to protect the lungs) 
and a recently discovered “spleen 

response” similar to that found in 
seals, which increases our blood’s 
oxygen-carrying capacity when 
triggered (and suggests that we 
share an aquatic prehistory).

Schagatay’s further research 
has shown that as little as a week 
of training can significantly 
improve breath-hold times, 
diving response and hemoglobin 
concentration.2 Her conclusions 
are not lost on freediving 
aficionados who treat training as 
a lifestyle — in the water and out 
— quieting the mind, stretching, 
practicing proper breathing 
techniques, conducting hypoxia 
and hypercapnia exercises, 
perfecting their form and learning 
to listen to their bodies, all of 
which makes apnea training more 
yoga than Ironman. In addition, 
their working knowledge of diving 
physiology is impressive; they’re 
as geeky as any tech diver.

DIVING DISCIPLINE
Competition is a unique aspect 
of freediving that leads apneists 
to hone and test their skills with 
respect to depth, distance and 
time. Last year 240 such contests 
were held under the auspices of the 
International Association for the 
Development of Apnea (AIDA), the 
world rules- and record-keeping 
body for breath-hold competitions, 
and only four of those were in 
the U.S. These are treated as 
celebrations by the apneic diaspora, 
and everyone is supportive.

Freediving disciplines include 
deep diving (descent with or 
without fins or by pulling oneself 
down a line), dynamic apnea 
(horizontal distance swimming 
underwater with or without 
fins) and static apnea (timed 
breath-holds at the surface). 
While competitive events tend 
to be extreme in nature — top 
divers can attain depths of 70-120 
meters (230-400 feet), swim 

Rate includes airport transfers, taxes, and service 
charges. Rates are subject to availability and 

standard terms and conditions. 
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150-300 meters (500-1,000 feet) 
horizontally underwater and hold 
their breath for 5-11 minutes — a 
typical day of freediving might 
involve making 30-50 dives 
in a kelp forest or on a reef or 
shipwreck at depths of 10-30 
meters (30-100 feet). 

SAFETY CULTURE
Blackouts and near-blackouts, 
though rare, are the primary safety 
concern in freediving: 99 percent 
occur shallower than 5 meters 
(16 feet) — 90 percent happen on 
the surface, and 9 percent occur 
between 5 meters (16 feet) and the 
surface. (In competition, 1 in 20 
dives might end up as a blackout or 
near-blackout — at the surface or 
at depth.) Accordingly, the primary 
rule of freediving is always dive 
under the direct supervision of a 
buddy who can rescue you. 

For a two-person team this 
typically takes the form of “one 
buddy up, one buddy down.” As 

an additional precaution, divers 
weight themselves to be neutral 
at 10 meters (33 feet) so they 
will float to the surface should a 
blackout occur. Fatalities are rare 
when protocols are followed.

Deep divers also risk lung 
and trachea squeezes, which are 
characterized by blood in the 
mouth or nose upon surfacing — 
and these injuries may be on the 
rise. “In the past, people took a 
long time to get to depth. Today 
they are jumping to big depths 
in months as a result of the 
Frenzel and mouthfill equalization 
techniques, but they may need 
more adaption,“ explained PFI 
instructor Kerry Hollowell, M.D. 
“In fact, we may be overdiving 
some of the adaptions that protect 
us. We just don’t know.” Apneists 
can also suffer ruptured eardrums, 
but this tends to happen to newer 
divers who “ride their ears.” 

Decompression sickness (DCS) 
is a rarity, though it can occur 

DIVING AS IT SHOULD BE!
Experience the best diving the 
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in the case of repetitive deep 
dives, such as those conducted 
by freediving’s unsung heroes: 
competition safety divers. 
Unfortunately, no one knows 
exactly where the limits are. As 
one scientist put it, “Freediving 
is currently a data-free zone.”  

BACK TO THE FUTURE
Perhaps the most exciting new 
development in freediving is 
prebreathing nitrox to extend 
bottom times or breathing 100 
percent oxygen postdive to 
shorten surface intervals and 
protect against DCS. Krack and 
his team provide predive nitrox 
and postdive oxygen to safety 
divers at PFI’s annual Deja Blue 
competition, which is regarded 
as the sport’s most sophisticated 
operation. PFI also uses nitrox to 
extend dive times — conducting, 
for example, 40-meter (130-
foot) dives with three- to six-
minute (and longer) bottom 
times during their recent Truk 
expedition, in what Krack calls 
“technical freediving.” 

Former world-record holder 
Eric Fattah, who invented 
the Liquivision F1 freediving 
computer, fluid goggles and 
the mouthfill technique, which 
enables divers to equalize at deep 
depths, is also an advocate of 
nitrox, which he has been using 
for freediving since 2009. Fattah 
is convinced that prebreathing 
nitrox not only increases bottom 
time but also can practically 
eliminate the risk of hypoxia. 

Currently there are no studies 
to delineate a freediving central 
nervous system (CNS) clock or 
oxygen tolerance unit (OTU) 
table. “It’s like the early days of 
tech diving,” Richardson said. 
“These are passionate adventurers 
operating by the seat of their 
pants and some theory. They’re 
the tip of the spear.” AD
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I
’m a 14-year survivor of grade 3 triple-
negative breast cancer. 

As striking as that statement appears at 
first glance, it isn’t terribly noteworthy from 
a statistical perspective. It’s not news that 
breast cancer is one of the most common 

cancers affecting women or that 1 in 8 women in the 
U.S. will develop invasive breast cancer during her 
lifetime. The most exceptional aspect to my story is the 
age at which I was diagnosed and treated: 33. 

At 33, every breast cancer survivor I knew of was 
20 years or more my senior. I’d like to say that a fierce 
warrior was born the minute I was diagnosed, but it 
took me a while to get my game face on. I was angry 
and afraid. Young breast cancer patients face issues such 
as higher mortality rates, diminished fertility and the 
possibility of early menopause. I hated the looks of pity, 
I hated my feelings of helplessness, and I wasn’t fond of 

the color pink (a symbol of breast cancer awareness and 
a major element of every card or gift I received). I didn’t 
feel like a warrior at all; I felt very alone. 

Although I’d always prided myself on my independence, 
I made an exception when I heard about the Young 
Survival Coalition (YSC), an organization dedicated 
to supporting women younger than 40 with breast 
cancer. Soon I was introduced to a group of young 
women who had already navigated this disease, which 
instantly provided me with a core group of friends who 
understood exactly what I was experiencing. These 
incredible ladies kept me company at chemotherapy, 
crowded noisily into my room during hospital stays and, 
most important, ensured that I felt normal. I remained 
intensely involved with the YSC for years after my 
treatment concluded, mentoring other newly diagnosed 
patients and raising awareness that breast cancer can 
arise in women of all ages. 

When breast-cancer survivor Allison Vitsky Sallmon (top right) realized she shouldn’t have to 
choose between diving and participating in cancer fundraisers, she founded the nonprofit Dive 

into the Pink. The organization runs dive trips to destinations such as Catalina Island (top 
left) and holds an annual underwater photo contest focusing on pink subjects. Notable contest 
entries include Bruno van Saen’s seahorse and coral and Alison Perkins’ spawning anemones.

PINK, WITH PURPOSE
By Alison Vitsky Sallmon 

DIVE SLATE
PINK, WITH PURPOSE
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Over time my involvement with 
YSC waned, and I moved across the 
country to California, where diving, 
which was previously a seasonal 
activity, became my near-daily 
obsession. I rarely thought about 
cancer anymore except in October, 
when I’d guiltily pass throngs of 
pink T-shirted walkers on my way 
to the ocean. Occasionally I’d skip 
a dive to participate, but my heart 
was no longer in it. I had to face 
facts: I wanted to dive during my 
free time, and one thing cancer had 
taught me was that life is short and 
I should enjoy it.

As October 2015 approached, I 
was thinking remorsefully about all 
the upcoming breast cancer walks 
and runs when I realized I shouldn’t 
have to choose between diving and 
fundraising. Inspired, I gathered a 
group of friends and organized a 
special dive charter, the proceeds 
of which would go to select cancer 
charities. Envisioning those 
October swarms of pink T-shirts, I 
named the event Dive into the Pink 
and requested that participants 
show up with an item of pink gear. 

When I donned a pink drysuit, 
I was briefly concerned that I 
might be overdoing it. I needn’t 
have worried: Nearly every diver 
showed up in pink — a few to an 
outrageous degree. We spent a 
fantastic afternoon doing what we 
all wanted to be doing anyway: 
diving. Best of all, we distributed 
sizeable donations at the end of the 

day. I’ve never felt more gratified, 
and I knew immediately that this 
could become a larger effort. 

Today, Dive into the Pink is a 
501(c)(3) nonprofit organization 
that raises money for breast 
cancer research and patient 
support through engagement of 
the diving community. We want 
divers to feel as if they’re donating 
simply by participating in activities 
they would do anyway: diving, 
taking underwater photos and 
coveting gear. Half of our proceeds 
go to the YSC, which played 
such an important role in my 
own cancer fight, and the other 
half helps to directly fund cancer 
research. Our current research 
recipient is the Guise Laboratory 
at Indiana University.

Although the incorporation of 
pink into our events was initially 
a spontaneous, tongue-in-cheek 
decision, it quickly became a 
comical signature. The California 
dive charters now have rivalries 
to see who can out-pink everyone 
else; last year one pink-clad diver 
even pulled up at our San Diego 
charter on a pink Vespa. 

We also recently held our first 
annual Think Pink underwater 
photo contest, to which 
competitors submitted breathtaking 
images featuring the color pink. We 
run occasional fundraising trips to 
warm-water destinations, and we 
hold an annual online silent auction 
of dive gear, trips and apparel. 
None of these events would be 
remotely possible without the dive 
industry professionals who have so 
generously supported our efforts; 
they are the heroes of every event 
we organize.

Dive into the Pink is still young, 
but it seems that we’ve harnessed 
something remarkable. Divers 
are the most fun-loving and 
determined people I know, and 
when they support a cause, they do 
so powerfully, unreservedly and, it 
seems, colorfully. AD

reservations@samstours.com
Tel: +(680) 488-1062 

Scuba Diving • PADI Dive Courses • Liveaboard 
Kayaking • Snorkeling Tours •Land Tours

GET INVOLVED
Dive into the Pink’s next event will 
take place March 10-17, 2018, at 
Lembeh Resort in North Sulawesi, 
Indonesia. The resort will donate 25 
percent of all bookings made for that 
week to Dive into the Pink. Pricing 
starts at $2,217 per person. For more 
information, visit diveintothepink.
org/events or email reservations@
lembehresort.com.

http://www.diveintothepink.org/events
http://www.diveintothepink.org/events
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Hometown: Naples, Fla.
Years Diving: 17
Favorite Dive Destination: South Africa. That’s 
where I saw my first great white shark and 
where I launched my career. It has the sardine 
run, killer whales, great whites — everything. 
Why I’m a DAN® Member: With the insurance 
and evacuation benefits and even the basic 
travel coverage, I would be foolish not to be a 
DAN member. It’s an important thing to have in 
your pocket when things go wrong.

ANDY CASAGRANDE
By Terry Ward

T
wo-time Emmy Award-winning 
cinematographer, producer, television 
presenter, wildlife filmmaker and 
shark diver extraordinaire Andy 
Casagrande wears many hats. A 
shark fanatic since his youth, he has 

shot and produced more than 100 shark films and 
wildlife documentaries for National Geographic, BBC, 
Discovery Channel, Animal Planet and many more. 
When he’s not traveling and diving to the world’s 
sharkiest places — often with his Swedish wife, Emma, 
and two kids — you’ll find him building custom 
photography rigs in his garage in Naples, Fla. 

How many years have you been diving?
I got certified in Monterey, Calif., in 2000. During my 
first open-ocean dive I lost both the divemaster and 
my dive buddy because my mind was wandering off 
into great white shark land. I started swimming around 
looking for them. Then I realized I wasn’t certified yet 
and probably should be learning how to use my life-
support system rather than looking for apex predators. 

How did your great white shark fascination first start?
My entire life has been based around my fascination 
with great white sharks. I was born in New York City, 
so TV, books and magazines were my direct line to 
learning everything I could about white sharks. At 
first I wanted to become a marine biologist; I went to 
four different universities, and my grades were good, 
but I quickly lost interest in the academic approach 
to studying wildlife. I decided the best route was to 
become a wildlife filmmaker. 

Why apex predators?
It’s hard not fall in love with an animal that’s so iconic, 
beautiful and mysterious. Most people misunderstand 
what great whites are about, but being in the water with 
one is totally enthralling. You know it has the power 
to kill you, but you also know it’s not some malicious 
creature — it’s just an animal trying to survive. 

What is the media’s responsibility in 
portraying sharks? 
Conveying truth and the facts above all. Media comes 
in all forms, and at its best it can inspire people 
through vicarious experiences. You can witness 
some of the most spectacular locations and wildlife 
encounters on the planet from your own home. In an 
ideal world, the media would be something that led 
people to care about our planet and each other and to 
act nobly and coexist with the universe. 

What was your most memorable 
underwater moment? 
The highlight of my underwater life was diving with a 
whole pod of transient killer whales off the far north 
coast of New Zealand. I feel like I’m cheating on great 
white sharks when I say that, but orcas are a close second 
for me when it comes to my favorite marine animal. More 
recently, in Western Australia filming for Shark Week, 
I encountered two white sharks that never left each 
other’s side; it was like they were attached at the fins. 

Shark Week polarizes many people. What’s your take? 
The networks decide on the style, pace and mood of 
a program, and I always do my best to capture the 

Andy Casagrande films alligators in the Everglades.

Opposite, from top: Setting up a multicamera timeslice with reef sharks 
in the Bahamas; posing with his Emmy Award for cinematography; 

photographing a great white shark in Australia, a breaching great white 
shark in South Africa and a great white shark up close in South Africa 
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most amazing images of the animal 
so people watching can be inspired 
just like I was. I grew up watching 
Shark Week, and I was completely 
fascinated, not afraid. Sometimes 
Shark Week has the scary music and 
effects, and sometimes I just turn off 
the sound and watch the pictures. 
But I think Shark Week does a lot 
more good than harm because it 
has spread awareness and helped 
create communities and social 
media campaigns that force people 
to acknowledge that sharks are a 
keystone species and critical to the 
environment. Love it or hate it, the 
shows have helped people understand 
the shark’s plight and have made the 
great white shark the world’s most 
famous wildlife superstar.

Where would you send people  
to first get their feet wet with  
shark diving? 
The Bahamas. It’s one of the most 
straightforward shark diving 
destinations on earth. You have 
amazing visibility, an incredible 
diversity of shark species, and it’s very 
accessible. Tigers, hammerheads, 
blacktips — the list goes on and on; 
they’re all there.

What’s next for you? 
Killer whales in New Zealand. I’m 
heading there with the Orca Research 
Trust, a research team out of New 
Zealand that’s been studying orcas 
for the past 25 years. We hope to film 
orcas hunting sharks. Orcas in South 
Africa, New Zealand and other places 
around the world hunt sharks, but 
the footage so far hasn’t been great. 
In the past year there have been more 
than five confirmed kills of great white 
sharks by orcas. People like to glorify 
great whites because they’re so badass, 
but we know killer whales are the true 
apex predators of our oceans. So we’re 
going to try to capture them in action 
hunting and killing sharks.  AD
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PUBLIC SAFETY ANNOUNCEMENT

S
urfacing to find that the boat is not there is uncommon, but 
when it happens it’s a dangerous situation. The more time 
passes, the more dangerous drifting becomes: Divers on 
the surface can be nearly invisible in the dark and can drift 

miles overnight, and prolonged exposure to even relatively warm 
water lowers the body temperature to dangerous and eventually  
fatal levels. 

Whether you’re a diver or a boat operator, consideration and 
review of safe boat-diving protocols are important. 

EQUIPMENT FAILURES
Even if you’ve dropped anchor or moored your boat in a certain 
location dozens of times without incident, anchors can drag, 
and lines can snap. To reduce the risk of an anchor dragging, 
pay attention to the scope: that is, the ratio of the length of your 
anchor line to the depth of the water. Try to achieve a scope of 
5:1 or even 7:1, if possible. Moorings are unfortunately out of your 
control. Because they remain submerged, they are susceptible to 
deterioration from salt water, the sun’s rays, marine-life growth and 
other means of degradation. 

Always ensure someone remains on board to operate the boat — 
and no, your dog doesn’t count. The surface support crew must be 
able to operate both the boat and the radio. 

SIGNALING DEVICES
Once you’ve taken all the necessary steps to avoid losing your boat, 
hedge your bets by diving with a variety of signaling devices, which 
may include surface marker buoys, signal mirrors, strobes, whistles, 
air horns, streamers and electronic devices such as personal 
location beacons or satellite phones. Remember that having all the 
best equipment doesn’t matter if you don’t know how to use it, so 
learn and practice prior to diving. 

EMERGENCY PLAN
Part of your dive planning should include leaving a note with 
someone on land that lists your location, dive plans and estimated 
time of return. Tell that person how to get help for you if you fail 
to return on time. The sooner the search is on, the more likely the 
rescue is to be successful.

Don’t underestimate the possibility — or the danger — of 
getting lost at sea. When divers are stranded, the current and the 
wind can conspire to carry the boat in one direction and the divers 
in another, pushing them farther apart and making it impossible for 
divers to reach the boat. 

For more information or to purchase signaling devices, 
visit DAN.org.

DON’T LEAVE YOUR 
BOAT UNATTENDED
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TRAVEL SMARTER

BENEFITS THAT WORK FOR YOU

A
ccording to the World Health Organization (WHO), heart 
disease is the most common cause of death worldwide, 
accounting for almost one-third of deaths. As our population 
ages, the prevalence of heart disease is expected to 

increase. DAN’s Basic Life Support: CPR and First Aid (BLS:CPR&FA) 
course teaches you how to identify and respond to cardiovascular 
emergencies and other life-threatening 
conditions as well as how to provide first 
aid for common injuries.

BLS:CPR&FA was designed with divers 
in mind, but its applicability extends to 
everyone. In the course you will learn how 
to perform cardiopulmonary resuscitation 
(CPR), use an automated external 
defibrillator (AED) and become familiar 
with the signs and symptoms of heart 
attacks and respiratory arrest. The course 
covers other life-support skills such as 

controlling bleeding, assisting choking victims, treating shock, 
performing illness and injury assessments, bandaging wounds, 
splinting injured limbs, performing emergency care and knowing 
when and how to contact emergency medical personnel. 

The American Heart Association (AHA) states that CPR delivered 
immediately following sudden cardiac arrest can double or triple a 

victim’s chance of survival, and DAN’s 
BLS:CPR&FA course meets AHA and 
International Liaison Committee on 
Resuscitation (ILCOR) guidelines. 

To make sure you are prepared 
to respond quickly and effectively in 
emergencies involving divers, loved 
ones or others, visit DAN.org/Training. 
Remember that skills deteriorate over 
time, so if you have not recently taken 
a BLS course, you should consider 
revisiting your training.

P
lanning a trip — whether it’s your dream vacation, a family 
holiday or a business trip — requires preparation and 
contingency planning that can be costly. The best way to protect 
your investment is to insure your trip with travel coverage. While 

plans are available from a variety of companies, not all travel insurance 
is created equal. This year DAN® has enhanced its plans’ benefits to 
ensure the coverage meets the needs of not only divers but also all 
travelers. Learn how these five types of coverage can protect you.

SECURITY EVACUATION
Most reputable travel insurance plans offer an emergency evacuation 
benefit. This benefit, however, does not cover evacuation due to 
security-related events. If you are expelled from a host country, are 
declared persona non grata on the written authority of a host country’s 
government, suffer a verified physical attack or threat of physical 
attack, are kidnapped or find yourself amid political or military events 
in which your home country advises you to leave the country to avoid, a 
security evacuation benefit will provide for your safe removal from the 
host country and transportation to the nearest place of safety. 

BAGGAGE DELIVERY
Divers in particular rely on their baggage to safely enjoy their trips. 
Baggage-delivery coverage reimburses the delivery charge from a 
common carrier for checked baggage or sporting equipment that was 
delayed. If your baggage is delayed during travel, you may no longer be 
near the airport, and delivery of the luggage may be costly. Address this 
hazard of travel ahead of time to ensure that your equipment will make 
it to your final destination.

BAGGAGE DELAY
Baggage-delay benefits also ensure that your equipment follows you on 
your journey, and it provides for reimbursement of necessary personal 
effects up to the plan’s per-day allowance and maximum limits should 
your baggage be delayed more than six hours. If your luggage is delayed 
by hours or days, this benefit will provide you with clothes and vital 
personal items while you wait for your baggage to be delivered

PRIMARY COVERAGE FOR MEDICAL EXPENSE BENEFITS
Most travel plans provide secondary coverage for medical expenses, 
meaning they do not provide benefits until after your primary insurance 
is considered, and they pay eligible charges only after your primary 
insurance has paid. Primary-coverage benefits allow your travel 
insurance to act as a primary-coverage plan in the event you incur 
medical expenses due to injury or sickness while on a trip. This coverage 
has no deductible and in some cases may provide better benefits than 
your primary health insurance and at a lower cost. 

PRIMARY COVERAGE FOR BAGGAGE AND SPORTING EQUIPMENT
Baggage coverage is another area in which other available plans 
sound good but lack in real benefits. While most insurers offer 
baggage coverage as secondary insurance, a primary-coverage benefit 
allows you to ensure protection of your equipment and luggage without 
paying the deductibles of other plans and with reimbursement for the 
value of your baggage. 

For more information on travel insurance benefits or how to secure 
coverage for your travels, visit DAN.org/Travel. 

PROGRAM SPOTLIGHT

BASIC LIFE SUPPORT: CPR AND FIRST AID
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B
y a stroke of luck our group 
of five is sharing the divers 
lodge at Eaglehawk Neck on 
the Tasman Peninsula with 
members of the Reef Life 
Survey (RLS). This Australian 

team, on its annual trip to monitor local fish 
populations, just happen to be the go-to gurus 
for finding fish in southern Australian waters. 
We jump at our good fortune, asking about 
handfish even before the final handshake. 

Long before our plane from Melbourne 
landed in Hobart, we were fixated on finding 
a handfish, an evolutionary oddity that prefers 
to walk on its fins rather than swim. These 
relatives of deepwater anglerfish and frogfish 
are a big reason why we ventured so far 
south — into the very epicenter of the rare 
4-inch fish’s range. But based on what we hear 
shortly after arriving, our chances of finding a 
handfish aren’t so good these days. 

It seems that spotted handfish, the most 
common of the family’s 14 species, have 
been in decline for decades because of 
scallop dredging and urban renewal, which 
has stripped away much of their preferred 
habitat. And the more obscure red handfish 
hasn’t been sighted for some time. A few 
patchy populations of spotted handfish are 
believed to still exist along the banks of the 
wide Derwent Estuary that slices Hobart in 
half, but nobody is sure exactly where we 
should look. Then, out of nowhere, the Reef 
Life Survey folks appear. As beer tabs pop, a 
pair of surveyors, happy to share knowledge 
with fellow fish worshipers, sit at the end of 
the communal dining table sketching a napkin 
map for Dave Robson, our Tasmanian host. 

Threatening skies shadow our drive to the 
trendy Hobart neighborhood of Sandy Bay 
the following morning. A sloping tree-lined 
lane leads us to the entrance of a concrete 
ditch built to channel runoff into the muddy 
shallows of the estuary. Shortly afterward 

Dave arrives, pulling a trailer full of scuba 
tanks. Together we make our way down to a 
small leaf- and Styrofoam-littered beach of 
drainage silt to survey our entry point. Our 
fingertips come out of the water tingling from 
the cold, and a drizzle begins. In my nearly 
50 years of diving I can’t remember a less 
appealing place to dive. 

Everything is somber except us. To a 
person we’re primed to plunge into the 
Derwent on a seemingly senseless adventure 
to find a strange little fish few have heard of 
inside or outside of Tasmania. Each member 
of our group has a slightly different reason 
for being here: Richard adores animals of 
every type, Yann revels in the hunt, Wendy 
wants to see and do it all, I make my living 
documenting marine life, and Anna is the 
queen of the arcane. What we share is the 
joy of finding sea creatures that strike our 
fancy, and at the moment our fancy happens 
to be handfish.  

Visibility is worse than expected. Like 
a schooling fish, I stick close to Yann and 
Anna as we blindly search for hollows in the 
soft bottom where driftweed collects and 
handfish hide. Wendy, Richard and Dave 
wander off in another direction. We have 
hardly seen a fish, much less a handfish, for 
20 minutes when Wendy somehow tracks 
us down and leads us to the first of what 
will turn out to be three spotted handfish 
found on the dive. Roused from its weedy 
patch, the appropriately named fish ambles 
away on seven fingerlike fin rays. An hour 
later we emerge from the Derwent, chilled 
to the bone, and wade to shore, where diving 
friends of Dave wait with the most welcome 
cups of hot chocolate of our lives. 

Back at our apartment the handfish 
celebration is still under way when Anna 
gets around to checking her email. She 
dances back into the room with news of 
a red handfish sighting by RLS members. 

DRAGON ROAD, PART 2
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ENCOUNTERS

Text and photos by Ned and Anna DeLoach

Spotted handfish 
(Brachionichthys hirsutus) 



We’re off at first light. The hourlong drive ends on a 
bluff overlooking Frederick Henry Bay. Dave is already 
there, standing next to the trailer with his arms crossed. 
He doesn’t look happy. A glance at the 4-foot rollers 
smashing against the rocks below says it all. There’s 
no way to safely make it past the breakers, and even if 
we did, the sea would be soup. For a long while we sit 
on our haunches, sulking like children. All of us have 
hunted wildlife long enough to realize our endeavors are 

fraught with failure. And after so much recent luck it 
seems silly for us to take defeat so hard. But we do.

Thankfully we have a remedy for such misfortunes. It’s 
back to mainland Australia tomorrow for the last leg of 
our road trip. At Newcastle on the southeastern coast, 
Team Australia, as we’re now calling ourselves, will pick 
up yet another van and head north toward Port Nelson, 
where gray nurse sharks, striped blue-ringed octopuses, 
giant cuttlefish and heaven knows what else await. AD
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“WE WERE FIXATED ON FINDING A HANDFISH, AN EVOLUTIONARY 
ODDITY THAT PREFERS TO WALK ON ITS FINS RATHER THAN SWIM.”



The DAN Guide to Healthier Diving

36  |  FALL 2017

DIVE 
FITNESS

P
reviously reserved for elite athletes, 
battle ropes are making their way into 
mainstream fitness facilities. These ropes 
are useful for getting a full-body workout 
in a short period. This is particularly true 

when exercises that address different muscle groups are 
added during rest periods (as described in this article). 

Integration of exercises into what are often called 
supersets maximizes the work that one can complete 
in a short time. Supersets are an effective training 
strategy for those with busy lifestyles and limited time 
to dedicate to exercise. Scuba divers may fall into this 
category because their recreational time is divided at 
least between diving and maintaining fitness to dive.

Even basic battle-rope exercises, such as those 
included in this workout, require a substantial 
contribution from stabilizing musculature, and strong 
stabilizers are a key ingredient to a more relaxing 
dive. Stabilizers provide a solid foundation for moving 
around on a rocking boat and finning underwater.

Battle ropes are in available in different diameters. 
The most common are 1-inch and 1.5-inch ropes 
(2-inch ropes are available for very fit people). The 
smaller the ropes’ diameter, the less strength you’ll 
need to move them. Using 1-inch ropes is a good 
starting point, especially for smaller-framed individuals. 

Battle ropes also come in various lengths. For the 
activities described in this article, you can take a single 
long rope and wrap it around a stable object. You 
could also use two shorter ropes, which work well with 
a partner on each end. The best approach depends 
on what (or who) you have available. Studies show 
that training with a friend improves adherence to an 
exercise plan. Battle ropes can be a fun way to stay fit 
(or get fit) along with your dive buddy. 

Try to complete three rounds of the following 
sequence. You may need to use the momentum from 
your entire body to get the ropes moving quickly. 

That strategy is safe as long as your movements are 
controlled. As your strength increases and your body 
learns the movements, you will isolate more of your 
extremities during each movement.

Perform an alternate exercise between each rope 
routine. The alternate exercises you choose should work 
parts of your body that are not fatigued by the rope 
exercises. Use any exercise you like, or try the following: 

Round 1: Perform your favorite abdominal exercise 
(crunches, leg lifts or sit-ups, for example). If you 
dislike sit-ups, try one of the exercises in “No Sit-Ups, 
No Problem” in Alert Diver, Winter 2017.
Round 2: Choose a lower-back exercise such as 
superman, simulated swimming, cobra pose or one of 
the exercises from “Lower-Back Pain Prevention” in 
Alert Diver, Spring 2016.
Round 3: Do squats or lunges, or try the barbell back 
squat (minus the barbell) from “Weight Training for 
Better Diving” in Alert Diver, Spring 2017. 

Always listen to your body. When you notice your 
form starting to get sloppy (or floppy), take a moment 
to regroup, then complete the set if possible. It’s OK to 
take breaks (need for rest is an indicator of hard work), 
but it’s never safe to exercise with poor form.

DOUBLE SLAMS (20 repetitions)
While grasping the anchored ropes in each hand, begin 
in an athletic position: knees slightly bent (1/4 squat) 
with your feet at shoulder width, flat back, glutes out, 
chest up and weight on the balls of your feet. Raise and 
lower your hands together to make waves in the ropes. 
The larger the waves, the more demanding the exercise. 

By Jessica B. Adams, Ph.D., 
and Jaime B. Adams, M.S., CSCS

INTRODUCING
BATTLE ROPES
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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.

ALTERNATE EXERCISE (30 seconds) 

ALTERNATING SLAMS (10 repetitions on each side)
Start in the same athletic position, grasping the ropes. 
Quickly raise one hand while lowering the other, then 
switch. Increase the difficulty by increasing speed and 
wave size. 

ALTERNATE EXERCISE (30 seconds)

SNAKES (20 repetitions)
Begin in an athletic position, grasping the ropes with 
your hands together out in front of you. Keeping your 
hands together, wave them side to side at waist level. 
This should create a double snake wave on the floor.

ALTERNATE EXERCISE (30 seconds)

CLAPS (20 repetitions)
Begin in an athletic stance, grasping the ropes with 
your hands out to your sides. Quickly bring them 
together in a clapping manner at waist level. This 
should create independent wave patterns on the floor. 

ALTERNATE EXERCISE (30 seconds)

CIRCLES (10 repetitions, twice)
Begin in an athletic stance with your hands grasping the 
ropes out in front of you. With your elbows bent and 
relatively immobile, simultaneously make 10 circles with 
both hands. Then complete 10 more circles, moving 
your hands in the opposite direction. AD
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ALASKA’S PRINCE WILLIAM SOUND
ADVENTURES IN THE WILD 
Text and photos by Ron Watkins

M
ilky greenish-blue 50°F-60°F 
water is not what most people 
think about when getting 
excited for a dive trip, but 
these are the typical summer 
conditions in Port Fidalgo, 

Alaska. Located in Prince William Sound, Port Fidalgo 
is only a short distance from where the Exxon Valdez 
struck Bligh Reef in 1989, spilling 11 million gallons of 
Alaskan crude. But thanks to the massive cleanup effort 
and more than a quarter century of time to heal, almost 
no visible traces of this environmental disaster remain. 
Although the oil business and fishing are the leading 
industries in the region, nature tourism and diving are 
becoming increasingly popular and may be the keys to 
preserving this natural wilderness.  

One of the main attractions for divers is the annual 
migration of salmon sharks that feast on the spawning 
pink and chum salmon that return to the area’s 
streams to complete the circle of life. This is the best 
place in the world to get a glimpse of these sharks, 
and researchers and documentary crews from The 
Discovery Channel, BBC, Animal Planet and Nat Geo 
Wild have visited here. But these waters, coastlines, 
glaciers and surrounding wilderness areas are home 
to much more — the abundance of wildlife above and 
below the surface makes this place truly special. 

The last leg of our journey to Port Fidalgo was a 
two- to three-hour boat ride from Valdez Harbor. It’s 
not uncommon during this scenic ride to see whales, 
seals, sea lions, sea otters, dolphins, bald eagles and 
waterfowl such as puffins. The entrance to Port Fidalgo, 



surrounded by towering green mountains and shrouded 
by a soft layer of clouds, is a breathtaking sight.  

Weather permitting, we spent most mornings 
searching for salmon sharks. Finding these elusive 
sharks requires little or no wind and calm water so the 
dorsal fins are visible on the surface. Salmon sharks are 
extremely skittish, and before we could dive with them 
our guide had to identify a cooperative shark — “a 
player” — that was willing to follow a herring tied to 
the end of a fishing line (no hooks) and entice it close 
to the boat and the waiting snorkelers. This proved 
to be quite challenging, and at the end of my first trip 
to Fidalgo, I, like many other photographers, left with 
no underwater images of salmon sharks. Patience and 
persistence eventually paid off, and we captured some 
great images of the sharks during our second trip.

While searching for salmon sharks you will often 
come across expansive white blooms of thousands 
of moon jellyfish, providing a truly surreal diving 
experience. The jellyfish can be so dense they block out 
the sun. Among these delicate jellies you will also find 
one of their predators: the bright orange and yellow 
lion’s mane jellyfish. If you are truly lucky, in the bloom 
you will find the female moon jellyfish, which can be 
identified by its pink or purple color.

We spent our afternoons visiting a series of 
interesting dive sites: kelp beds, sloping underwater 
rock formations covered with towering white plumose 
anemones, and sand bottoms covered with patches 
of eel grass. A few of my favorite sites in Port Fidalgo 
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SALMON SHARKS
Salmon sharks are a species of mackerel shark that can grow 
to 6-9 feet long on average and weigh more than 500 pounds, 
feeding on salmon, squid and herring. They are one of the 
few fish that can regulate their temperatures with vascular 
countercurrent heat exchangers, which can elevate the sharks’ 
body temperatures to 10°F-15°F warmer than the surrounding 
water. Female sharks don’t reach sexual maturity until 8-10 
years of age, and the male-to-female sex ratio is more than 
2:1, so these sharks face natural challenges to sustainability.

Our guide, Boone Hodgin, said that over the past decade 
salmon shark populations have significantly declined due to 
external pressures including charter fishing and commercial 
bycatch, so they have become increasingly difficult to find. 
“When I first arrived here more than 10 years ago,” Hodgin said, 
“you could see hundreds of fins in Port Fidalgo during peak times 
in the summer — you could even see them from the deck while 

you sipped your morning coffee. But today, unfortunately, we 
sometimes struggle on the boat to locate more than a handful.”

Hodgin and his wife, Gina, have dedicated a lot of time 
and effort to trying to address this population decrease, but 
they have faced stiff opposition from locals and the fishing 
industry. Recent grassroot efforts, which focused on saving 
these amazing fish from extinction and creating a conservation 
fund, have stalled. Meanwhile, Alaska fishing regulations still 
allow sportfisherman to harvest up to two sharks per year. On 
the commercial side, salmon sharks are considered a nuisance 
that can damage fishing gear, and deliberate killing and 
injuring of salmon sharks has been reported.

While conservation efforts have focused on changing 
public opinion at the local level to support an end to killing 
these sharks for sport and through commercial harvest and 
bycatch, the new push is to create a shark-diving tourism 
industry that makes the sharks more valuable alive than 
dead. It is hoped these efforts — along with increased 
research, local advocacy, education and conservation 
campaigns — will prevent the extinction of these sharks. 

From top: This scenic mountain lake lies along the Old Denali 
Highway outside of Valdez. The lemon peel nudibranch (Doris 
montereyensis) is one of the many colorful nudibranchs in 
these waters.

Opposite: A diver explores an enormous moon jellyfish bloom.
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HOW TO DIVE IT
GETTING THERE
Most major cities offer multiple daily flights to Anchorage, 
Alaska, in the summer. From Anchorage you can connect via 
local airlines to Valdez, where it is recommended that you 
arrive at least a day before being picked up for your transfer 
to Port Fidalgo. 
Instead of flying, 
you could make 
the six- to seven-
hour scenic drive 
to Valdez. Take 
your time, and 
stop frequently to 
view the glaciers, 
flower-covered 
meadows, lakes, 
marshes, rivers 
and mountain 
overlooks, and 
watch for wildlife. When you reach Valdez, there is plenty to 
see and do, but book your accommodations early because 
they tend to fill up quickly.

CONDITIONS
The waters of Port Fidalgo are quite cold and range from the 
mid- to high-50s°F at the surface to high 40s°F at depth. 
Brave and/or cold-tolerant people might find a 7 mm or  
8 mm wetsuit with hood and gloves sufficient for snorkeling 
with the sharks on the surface. But a drysuit is definitely 
recommended for scuba diving. Visibility ranges from 10-40 
feet during the summer months. 

TOPSIDE
Head to the local salmon stream to photograph the chum and 
pink salmon swimming upstream to spawn. Bald eagles are 
common in the area, and you can visit one of many nearby 
nesting areas by boat to photograph eagles in the trees, 
soaring overhead or swooping down to snatch a herring out 
of the water. Sometimes the boat will just cruise the shoreline 
in search of wildlife such as river otters, elusive black bears, 
sea otters floating on their backs (perhaps with babies on 
their chests) and seals poking their heads just above the 
water. You can also take an excursion to nearby Columbia 
Glacier or the local Steller sea lion colony. 

Prince William
Sound

Port
Fidalgo

Valdez

Bligh
Island

are Luke’s Wall, Octipillars, Razor’s Edge and 
Manomi’s Rocks. Dive sites are chosen based on 
tides, currents and visibility, and each features unique 
topography and various coldwater fish such as sculpin, 
decorated warbonnets, numerous species of rockfish, 
halibut and the magnificently colorful Irish lord. You 
might even spot a wolf-eel or a giant Pacific octopus 
(GPO) hiding among the rock formations. There is also 
a diverse array of nudibranchs, shrimp, crabs, scallops 
and small bottom-dwelling fish that will satisfy any 
macro photographers in the group. 

One of easiest dive sites is right off the dock at 
Ravencroft Lodge. The eel grass and sand bottom 
teem with hooded nudibranchs, lingcod, copper 
rockfish, decorator crabs, helmet crabs and an old 
mining cart that fell off the original dock more than 
100 years ago.

My time in Port Fidalgo reminds me of my 
childhood summer camp trips, roughing it in the 
wilderness, getting away from it all, doing fun activities 
during the day to connect with nature, meeting new 
people and sitting around the campfire or lodge telling 
tales. Even in the long Alaskan summer days with more 

than 20 hours of daylight, there seems to never be 
enough time to do everything you want to do. Before 
you know it, summer camp is over, and you have to 
pack up, say goodbye and head home. But you leave 
with lasting memories, perhaps some amazing pictures 
of salmon sharks and a strong desire to return and 
relive those adventures in the wild. AD

 

From top: A mother and baby sea otter are spotted 
during an afternoon wildlife cruise along the shores of 
Port Fidalgo. A stream near Port Fidalgo teems with 
spawning salmon, providing a unique photo opportunity.
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N
o creature on the planet can change 
its camouflage as fast and effectively 
as an octopus, cuttlefish or squid. 
These speed merchants of adaptive 
coloration can change their skin’s 
color, brightness, contrast and 

pattern in as little as 200 milliseconds — one-fifth of 
one second — as fast as a human eyeblink. 

This is no small feat given the complexity of 
backgrounds in marine environments (such as those 
found on coral reefs). What’s more, an octopus 
must carefully orchestrate 10 million to 20 million 
chromatophore organs in its skin as well as another 
million or so iridescent cells and perhaps several 
thousand skin bumps (called papillae) to tailor its 
camouflage pattern to every specific microhabitat it 
stops in while foraging. Of course, if you can change 
your appearance, you have to control it, and that 
requires good vision and a large brain to process 
the visual information, send signals to all those skin 
elements and get the pattern deployed. 

WHY AND HOW
A colleague once quipped, “Cephalopods occupy the 
behavioral space of fishes,” and that is an appropriate 
viewpoint from which to begin the discussion. After all, 
the bony fishes (snappers, groupers, barracudas, tunas, 
etc.) dominate most marine ecosystems, and they have 
some of the most sophisticated visual systems known. 
And they all eat cephalopods, which are essentially tasty 
and nutritious hunks of protein. Cephalopods have been 

found in the stomachs of a vast array of marine mammals, 
diving birds and fishes — they exist in the middle of the 
food chain. Therefore the soft-bodied cephalopods have 
to “live by their wits” and be fast, clever and hard to find. 
The keen visual systems of their predators are foremost 
among the selective forces that led to the evolution of 
cephalopods’ diverse and detailed camouflage 

How cephalopods managed this evolution is more 
difficult to uncover. A basic flaw in biological thought 
during the past century is the idea that camouflage is 
“looking like the background.” In retrospect, this does 
not make much sense simply because there are too 
many backgrounds. A typical Caribbean coral reef, for 
example, has 600 to 1,000 species on it (e.g., corals, 
bryozoans, tunicates, algae, seagrasses, etc.), so trying 
to resemble that many backgrounds is a senseless idea. 
A better approach is to study the animal group that 
changes its camouflage dynamically throughout these 
complex backgrounds (cephalopods) and determine 
how many patterns it needs and what sorts of tricks 
it has evolved to deceive multiple visual predators. 
One sage put it thus: “Camouflage is the least-studied 
biological subject that we think we already know 
about.” Fortunately, that is changing.  

SOME BASIC TRICKS
A very surprising finding came from studies of cuttlefish 
camouflage. When researchers assembled thousands 
of images of camouflaged cuttlefish from dives and 
laboratory experiments, they found only a few basic 
camouflage pattern designs. This counterintuitive 
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Text and photos by Roger Hanlon
NATURE’S BEST AND FASTEST CAMOUFLAGE 

A common Caribbean octopus (Octopus vulgaris) morphs in two seconds from a conspicuous 
white threat display to a mottled pattern with full expansion of its 3-D skin papillae. 

NOTE: These photos of camouflaged animals were taken using available light; the use of 
strobe lighting could potentially alter their behavior and our perception of their color.



phenomenon has since been verified to a large extent. It 
suggests that marine predator vision can be deceived by 
a small number of pattern designs. These pattern types 
are known as uniform, mottle and disruptive, and they 
work via different tactics. The first two retard detection 
by the predator, while disruptive patterns work by 
making it difficult to recognize the prey even though 
it might be easy to detect. (The images in this article 
show some of these patterns.) Following implementation 
of these pattern designs, some cephalopods use 
masquerade to look like an inanimate object or mimicry 
to look like another animal. 

The elegance of the three-pattern system is that it 
helps explain how the cephalopods can change so fast. 
The most parsimonious explanation is that they need 
to see only one visual cue in the background to turn 
on a disruptive pattern and another to turn on mottle; 
uniform could be a default pattern. If the cephalopod 
instead analyzed all the visual information from 
surrounding corals, it would need a super computer to 
analyze that amount of information — and that would 
take time as well. Since the animals make these magical 
transformations in less than a second, the single-cue 
explanation is probably on the right track. 

OPTICAL ILLUSIONS AND 3-D SKIN
Cephalopod camouflage patterns are an art form. 
Designed to deceive a wide array of visual systems, 
they incorporate numerous optical illusions. The edges 
and outlines of the octopus and cuttlefish are elegant 
patterns that often make the edge of the animal blend 
into the background. In disruptive patterns, various 
false edges are produced in different shapes and 
orientations throughout the inboard aspects of the 
body so that a viewing predator sees many edges and 
parts, but these do not amount to a recognizable prey 
item. That is, the cuttlefish, squid or octopus no longer 
has a recognizable body shape, outline or pattern. 

In addition, only cephalopods have evolved the 
unique ability to morph their skin into various grades 
of bumpiness with well-controlled skin papillae, which 

can range from flat and invisible (i.e., smooth) to 
spiky in many degrees to match the 3-D rugosity of 
the substrate. This helps to obscure the outline of the 
animal too, since if its skin were smooth its outline 
would stand out against nonsmooth backgrounds such 
as coral polyps or hydrozoan-populated seagrass fronds.

HOW TO FIND A CAMOUFLAGED CEPH
Cephalopods are hard to spot. Octopuses are especially 
so because with their malleable bodies they can twist 
and turn their arms and mantle into all sorts of shapes 
that render their telltale arms indistinguishable. 
It is nearly impossible to find an octopus that is 
camouflaged while it is foraging. We biologists have 
been swimming over them for decades. 

It is better to find the animal’s den and watch it 
for long periods until the animal emerges to forage. 
The octopus can then be habituated to diver presence 
so that it will forage, and the diver can follow it at a 
discrete distance to watch the amazing sequences of 
camouflage on different backgrounds. This approach 
requires immense patience though. Volunteer divers 
have greatly facilitated such studies and contributed to 
substantial biological discoveries.

COLOR-BLIND CAMOUFLAGE
One of the most perplexing issues is that cephalopods 
are color-blind yet seem to have color-coordinated 
patterns for a wide range of colorful backgrounds. 
Some of the pigments in their skin chromatophores 
(yellow, red and brown) are common colors 
underwater for plants and animals, so some passive 
color coordination could emanate from that. But the 
precision with which the overall camouflage pattern 
seems color-coordinated demands a better explanation, 
yet science has not yet figured one out. 

An amazing and serendipitous discovery did 
emanate from this conundrum: it turns out the skin 
has the same light-detecting molecules as those found 
in cephalopods’ retinas. So, hypothetically, the skin can 
somehow sense light and perhaps even color. Currently 
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A male giant 
Australian 
cuttlefish (Sepia 
apama) maximizes 
expression of its 
3-D skin papillae 
while camouflaged. 
Moments later it 
emerges with smooth 
skin and turns on a 
green iridescence in a 
sexual display.



this idea is a bit of a pipe dream, but this is the way 
scientific inquiry proceeds — an unusual discovery 
transforms the way a problem is probed. 

HYPERSPECTRAL IMAGERS ARE THE FUTURE
While the photographs in this article may look color-
coordinated, consider that they were captured using 
cameras made exclusively with human vision in mind. 
Animals’ vision is tuned to other colors, and thus the 
color world looks different to them than to us. So how 
do we begin to view camouflage through the eye of the 
beholder? That is, how do we know what these animals 
look like to the predators that search for them under 
a variety of natural lighting conditions, which change 
throughout the day and with depth?

New cameras called hyperspectral imagers (HSI) are 
being developed to acquire color-rich images so that 
it is possible in postprocessing to tune the resulting 
photograph to the color gamut of different predators 
with different color-viewing capabilities. This will 
elevate the ecological study of visual predator-prey 
interactions and help quantify the color aspects of 
camouflage in realistic scenarios. Don’t be surprised if 
scientists demonstrate that an octopus camouflaged to 

you is not as well color-camouflaged to a barracuda. 
Such studies are difficult, yet advancing technology can 
open the door to new approaches such as this.  

The diving world is a goldmine of color and pattern 
diversity. Charismatic species such as cephalopods, 
which are the masters of color change on planet Earth, 
are fun to watch though sometimes challenging to find 
and study. Their camouflage is highly sophisticated, 
and those who witness it are usually in awe. So sharpen 
your eyes, and good hunting. AD
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A Caribbean reef squid (Sepioteuthis sepioidea) hovers amid soft 
coral. It maintains an upward posture with its arms parted in  
a V and displays longitudinal stripes similar to the coral.
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A hawksbill turtle on the wreck of 
the Duane off Key Largo, Fla.
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I
n 2002 I had applied to law school (at age 50) 
and was waiting anxiously to hear if I had 
been accepted. To distract myself I decided to 
take a dive trip to Grenada. 

After a great first day of diving, I 
awoke early on the second day eager for 

more. I prepared my camera gear and boarded the 
catamaran for a guided group dive. We dived the 
Shakem, a popular wreck with a maximum depth of 
approximately 85 feet on the sheltered Caribbean side 
of Grenada. The dive lasted 37 minutes and included a 
long reef ascent and a four-minute safety stop. 

I had no problems during the dive; I took photos 
and stayed with the group. After the safety stop, I 
surfaced and pulled myself to the boat with a towline 
(there was some current on the surface). While I was 
climbing the ladder I felt a spasm in my upper back; at 
first I didn’t think it was anything serious. I removed 
my buoyancy compensator and weight belt and sat 
down to rest. I told the other divers I would be sitting 
out the second dive. 

Within 10 minutes the pain had radiated around my 
body, and my chest felt like it was being squeezed. My 
skin began to feel hypersensitive, and I was weak and 
nauseated. I decided to take off my wetsuit, but when 
I tried to pick up my right foot to remove my boot, it 
would not move. Within minutes I could not move 
either leg, and I realized both were paralyzed. At this 
point I knew I was in trouble. I asked the captain for 
oxygen, and thankfully a full cylinder was on board. I 
began inhaling it immediately, and after a little while I 
had consumed it all. 

The captain radioed the dive shop as the boat rushed 
to shore. Meanwhile I was wailing that I needed a 
bathroom and that my bladder was going to explode. 
When we arrived, two strong guys picked me up under 
my arms and dragged me off the boat and put me 
into a car, and I was driven to a local doctor’s office. 
Medical staff there put me on a toilet, and nothing 
came out. 

At that point, my priority was to get to the hospital 
so I could be catheterized as soon as possible. We 
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DAN WAS THERE FOR ME

Soon after surfacing from her first dive of the day, Deborah Newman 
felt a spasm in her upper back followed by a squeezing sensation 
in her chest, hypersensitive skin, weakness and nausea. Not long 

afterward she found she was unable to urinate or walk.
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Paralyzed in Grenada
By Deborah Newman



raced to St. Augustine’s Medical Services, a small, 
private hospital near St. George’s, where a doctor 
immediately relieved my bladder, put an IV into 
my arm and began administering oxygen. The dive 
staff had already contacted DAN®, and medical staff 
there offered advice to the doctor about my interim 
emergency treatment. DAN also arranged — no 
questions asked — a jet air ambulance to fly me at 
low altitude from Grenada to Barbados, where there 
was a hyperbaric chamber. I remember thinking how 
relieved I was to be a DAN member and to have DAN 
dive-accident insurance. 

The events that followed were a blur. I was freaked 
out about being paralyzed, but I was also thinking 
analytically about what would happen next. I was given 
some drugs to calm me down, but I remained anxious. 
I remember riding in an 
ambulance from the hospital 
to the tarmac, where I was 
lifted by some sort of forklift 
and placed on a medevac jet. 
I breathed pure oxygen the 
whole way. 

On the ground in 
Barbados I was met by 
an ambulance and taken 
directly to the chamber on 
the Barbados Defense Force 
base. The chamber, which 
has since been replaced 
with a newer one, was just 
big enough for one patient 
and one tender, who helped 
me get on and off the heavy 
oxygen mask every 20 
minutes and communicated 
with the chamber operator.

I spent 10 days in Barbados, eight of which involved 
five to seven hours in the chamber. Each day I noted 
incremental improvements to my balance and strength, 
and by the end of my stay I could stand up from my 
wheelchair and walk slowly with a walker. After 10 
days the treating physician, Michael Brown, M.D., in 
consultation with the doctors at DAN, decided I had 
improved as much as I could, and arrangements were 
made for me to fly home to New York.

DAN arranged for a medical escort to fly to 
Barbados and accompany me to 
New York. I was provided with a 
wheelchair and enough oxygen to 
last the whole trip. Once again, an 
ambulance picked me up at the 
airport, and this one took me to 

Mount Sinai Hospital, where I was admitted to the 
hospital’s spinal rehabilitation unit. They immediately 
did a Doppler ultrasound test and discovered a deep 
vein thrombosis (DVT) behind my right knee. I began 
taking blood thinners and embarked on an intense 
regimen of physical and occupational therapy at Mt. 
Sinai’s acute rehabilitation unit for spinal cord injuries. 
I was the only patient whose injury did not involve an 
injury to the spine — only the spinal cord. 

The day after I arrived at Mount Sinai, my boyfriend 
brought me my mail, and lo and behold I had been 
accepted to New York Law School while I was away. 
At the time I did not think it would be possible to 
attend, but I sent in my deposit and committed 
to working as hard as possible to get there. Four 
months later I became a first-year law student, and I 

spent the next three years 
juggling my physical needs 
(which included continuing 
physical therapy) and 
intense study. I took the 
New York bar exam three 
times and finally passed it 
in 2007 at age 55. I now 
walk with a cane and work 
from home as a consultant 
and attorney focused on 
the intersection of music, 
copyright and technology. 

I am grateful for DAN’s 
incredible knowledge of 
decompression sickness and 
their quick response to my 
need for hyperbaric medical 
care. I am also grateful for 
the way DAN handled my 
medical expenses: They 

directly paid for the medevac to Barbados and the 
transportation home to New York — I never saw a bill. 
I paid the hospitals in Grenada and Barbados using 
my credit cards, but I got reimbursed from DAN, 
including the costs of phone calls to the U.S. from 
the hospital. In addition, DAN covered my medical 
co-pays for doctor’s appointments and physical therapy 
for a full year from the date of my injury.  

I don’t dive anymore, but I still enjoy the water, 
wildlife and exploration. My boyfriend and I are now 

passionate kayakers, and we explore the 
lakes, rivers and reservoirs of New York, 
New Jersey and Connecticut. Instead of 
taking photos of angelfish and coral, I 
now take pictures of egrets, blue herons 
and sunbathing turtles. AD

SHARE YOUR STORY
Has DAN been there for you? 
Tell us about it at 
ThereForMe@dan.org. 
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“I am grateful for 
DAN’s incredible 

knowledge of 
decompression 

sickness and their 
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I can feel ice crystals hitting my teeth as I 
inhale. They are small and insignificant, but 
vibration and a rattling sound deeper inside 
the mouthpiece warn of larger ice fragments 
in the breathing hoses and mouthpiece 
chamber. I wonder if they will cause more 

serious issues than the slight inconvenience of the 
crystals that strike my teeth as I gaze at a row of ice 
stalactites 400 feet away. To ease my concern, I fin 
closer to the hole that leads to the surface, marveling 
at the vista surrounding me under Antarctica’s ice-
shrouded ocean.

I am at McMurdo Station, the largest research base 
on Antarctica. Run by the United States, McMurdo 
supports a research diving program funded by the 
National Science Foundation. John Heine, the diving 
safety officer for the U.S. Antarctic Program, has 
assembled a team of divers including Rob Robbins, 
Steve Rupp, Christian MacDonald, Brenda Konar and 
me to test rebreathers in polar diving conditions.

The first recorded American scuba dive in 
Antarctica took place in 1947 as part of Operation 
Highjump, a U.S. Navy research program. Scuba diving 
in the U.S. Antarctic Program grew through the late 
1950s and 1960s until it was a regular part of research 
operations during the 1970s, and it continues to the 
present day. This diving, however, was conducted using 
open-circuit scuba equipment, first with double-hose 
regulators and later with single-hose apparatus.

Bubbles emitted by open-circuit equipment impair 
divers’ ability to conduct certain types of observations. 
The same bubbles potentially have adverse effects 
on some Antarctic environments. Rebreathers offer 
significant advantages in these respects, as the volume 
of gas they expel is negligible in most circumstances. 

There is no institutionalized history, however, 
of rebreather use in such frigid environs. With air 
temperatures as low as -40°F and water temperature 
at a constant at 28.6°F, conditions are vastly different 

from those of usual rebreather environments and even 
colder than the conditions in which manufacturers 
test rebreathers. While rebreathers have been used 
in limited circumstances during other Antarctic 
expeditions, none of that experience had been codified 
or systematically recorded. Heine proposed this project 
to address that situation.

Our concerns about the rebreathers were grouped 
into several categories: preparation and transport, 
performance during the dives, failure modes, 
equipment and component reliability, emergency 
procedures and efficacy, and postdive transport 
and cleaning issues. We adopted and modified 
as necessary a variety of operational and testing 
procedures during the six-week field trials. We 
conducted dives using a variety of rebreathers made 
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by five different manufacturers, and we collected data 
following every dive.

On the surface, we assembled the rebreathers and 
performed predive tasks under differing conditions. 
At one end of the spectrum, we used heated shelters; 
at the other extreme, we pretested the units outdoors 
in the wind and ambient temperature (cold!). Based 
on this experience, we conducted all subsequent 
preparation in shelters and conducted dives from dive 
shelters erected over the dive holes.

The best part of the project was the diving. We 
conducted all the dives on the ice covering the Ross 
Sea. The ice averaged about 8 feet thick in the locations 
we dived. While our primary focus was on the 
equipment and its performance, we had plenty of time 
to enjoy other aspects of the environment around us. 

Our dives begin by descending through a vertical 
shaft 4 feet in diameter, a hole in the ice drilled from 
the surface using a giant auger. 

As I slide out the bottom of the shaft, a white ceiling 
stretches out to infinity. The first thing that strikes 
me upon emerging is the visibility — gazing in any 
direction I can easily see more than 500 feet.

Everything is a shade of blue. The cerulean ice exhibits 
a multitude of hues as the 24-hour sunlight filters down 
through varying thicknesses of snow and solid ice. Azure 
cracks shine in the gloom where the ice plates meet. 

Brinicles (brine icicles) extend from the ceiling, 
sometimes reaching 30 feet toward the bottom. These 
hollow stalactitelike features form as seawater freezes, 
extruding salts and forming freshwater ice (seawater 
freezes at a lower temperature than freshwater). It is 

ALERTDIVER.COM  |  49

Divers often have to wait their turn 
to use the dive holes, as Weddell 

seals (Leptonychotes weddellii ) refill 
their lungs for another breath-hold 

dive under the ice



50  |  FALL 2017

supercooled by the frigid air above, and as it seeps 
down it freezes the seawater around it, forming thin-
walled pipes that glisten in our lights. I find an active 
brinicle and watch the denser brine pour out of the 
bottom as it slowly extends in length.

We share the water column with various nektonic 
organisms. Brightly colored, multihued jellyfish drift 
past — many much larger than my head. Some are 
large enough to be seen from hundreds of feet away. 
Many carry hitchhikers — small amphipods that ride 
on their backs to evade predators. Other jellies have 
tentacles that extend more than 20 feet to ensure they 
can acquire the food they need to live here.

Sounds of extraterrestrial ray guns resonate through 
the water. I love this noise; it’s the perfect background 
music for the alien environment in which I’m 
swimming. Mature male Weddell seals make the eerie 
reverberations to mark their underwater territory. Their 
ability to navigate under the ice, even in the complete 
darkness of the Antarctic winter, is astounding. Diving 
to depths greater than 2,000 feet, they can return to the 
same small hole from which they began their dive. They 
generally gnaw the ice to keep their breathing holes 
open during the winter, but they often use the holes 
we’ve drilled to grab a few breaths. We frequently have 
to wait our turn to exit the water while a 1,200-pound 
seal uses our hole, blocking our egress.

The bottom is covered with life. My eyes soak up 
every color of the rainbow — whites, yellows, oranges, 
reds, greens, browns and, of course, blues. Soft corals, 
sponges, anemones, crustaceans, worms and other 
organisms grow in profusion in the Ross Sea. Some of 
the sponges are huge — the size of small cars. Even the 
soft corals rival in size those I have seen in Fiji or Tonga.

Gigantism is common here. Some of the pycnogonids 
(sea spiders) are wider than my outstretched hand. The 
largest of these I have seen elsewhere is maybe a quarter 
inch. Giant 4-inch-long isopods crawl on the bottom, and 
usually microscopic foraminifera can be easily seen here 
with the naked eye. It is almost as if these animals came 
from an H.G. Wells novel. It is thought that the animals 
here may grow larger due to the cold water, slower 
metabolisms and a reduced need to evade predators. 

Compared to more temperate oceans, fish are 
not particularly common. But what they lack in 
quantity and diversity they make up for in uniqueness. 
Antarctic ocean water is cold enough to freeze the 
flesh of most fish species, but the fish here have 
evolved a protein that acts as a natural antifreeze, 
allowing them to thrive in these cold waters. 

Occasionally we would help with other projects. 
Robbins and Rupp shot a 360-degree underwater 
video for the New York Times. The Times recently 
posted this virtual-reality footage that shows what it 
is like under the ice (nytimes.com/interactive/2017/
climate/antarctica-virtual-reality.html). The team 
also collected benthic foraminifera from several sites 
as well as sea stars and dragonfish eggs for multiple 
research teams that were studying the effects of ocean 
acidification and increasing ocean temperatures.

We conducted 116 rebreather dives in Antarctica, 
experiencing some failures that we predicted and 
some we did not. But overall, performance was much 
better than we expected. While there is still much to 
learn and develop with respect to using rebreathers in 
polar conditions, initial results indicate that rebreather 
use for future projects in the U.S. Antarctic Program 
is a likely proposition. AD

From left: Divers begin their dives from a heated hut, entering through a hole in 
the floor. Steve Rupp approaches a large Desmonema glaciale jellyfish. Anchor ice 

forming on the sea bottom may encase living animals, often immobilizing them. 
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T
he hepatitis C virus (HCV) infection 
can range from a mild illness to 
chronic liver disease, cancer or even 
death. The leading cause of infectious 
disease deaths in the U.S., HCV has 
currently infected an estimated 3.5 

million Americans. Early symptoms include nausea, 
malaise, abdominal pain and jaundice, but as many as 
70 percent to 80 percent of infected people show no 
symptoms until the onset of serious liver disease. HCV-
related liver disease is now the most common reason for 
liver transplants in the United States. 

HCV is very contagious; a microscopic amount of 
blood is all that’s required for transmission. While 
effective vaccines are available for hepatitis A and B, 
there is not one for HCV. New medications, however, 

offer promising results: Several drugs, when used over 
two- to three-month-long treatments, have success rates 
higher than 90 percent, and in some cases no follow-up 
is required if there is no additional liver disease.

Divers encounter situations that involve sharing 
masks, snorkels, helmets and alternate air sources. It is 
reasonable to be concerned about sharing equipment 
with a diver who has HCV. A diver’s saliva might be 
tinged with blood following a barotrauma or abrasion 
to the lips or gums by a mouthpiece. This diving-
specific concern is not directly addressed in the medical 
literature, but the Centers for Disease Control and 
Prevention (CDC) states there is a risk of transmission 
by sharing razors or toothbrushes. Most organizations 
assume there is no further risk of transmission from 
people who have undergone treatment, but the Red 

Diving and Hepatitis C
By Jim Chimiak, MD
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Cross does not allow blood donation by anyone who 
has ever tested positive for HCV.

Addressing concerns about hepatitis C can be 
challenging, and dive supervisors must balance the 
privacy of the individual with the well-being of the 
team and the need to make divers aware of any risks to 
which they may be exposed.

We ask the experts.

Should people with HCV dive? What is the risk of 
transmission in the context of diving?
Nick Homa, Ph.D.: Assuming there are no acute 
symptoms that would affect the diver’s safety, there 
is no medical reason that HCV infection would put a 
diver at particular risk. The only potential concern is 
transmission, which would require contact between 
infected and noninfected blood.

HCV transmission rates are very low in normal 
circumstances. Transmission requires the infectious 
virus to reach a person’s blood and then liver to 
infect hepatocytes, the only cells susceptible to HCV 
infection. Infected blood coming into contact with 
intact skin is not sufficient for transmission, but 
wounds, including invisible microwounds, can provide 
access to blood. The virus is not generally found 
outside of the liver or blood, so the risk of transmission 
via mucus or saliva is low. 

Small cuts in the mouth or nose could allow 
comingling of infected blood with other bodily fluids. 
If this blood (or blood-tinged fluid) from an HCV-
infected diver comes into contact with the blood of 
another diver, transmission is possible. The two main 
routes of transmission I can imagine are 1) sharing a 
mask, in which blood comingled with mucus could 
come into contact with the mucus of the second diver, 
and 2) sharing a regulator or snorkel. Both of these 
routes of transmission would require the virus to 
overcome several barriers: Viral particles would have 
to reach the nose, throat or mouth of the infected 
individual; be transferred via dive equipment (during 
which they would have to remain stable); and reach the 
bloodstream of the noninfected diver. 

I believe the likelihood of transmission via buddy 
breathing or air sharing is extremely low, primarily because 
of the low abundance of virus that would be shed in the 
mouth. This is assuming neither diver has large or open 
wounds. Of course, one must not discount the possibility 
of biting one’s tongue during a dive, for example; that 
would result in a larger, more productive wound. 

Richard Sadler, M.D.: Acute HCV is often not 
symptomatic and therefore may remain undetected 
for decades. That is the basis for the CDC’s 

recommendation that all “baby boomers” (people born 
between 1945 and 1965) be tested for the virus. Acute 
symptoms appear one to three months after exposure 
to the virus and last for two weeks to three months. 
The presence of symptoms is a contraindication to 
diving. This is not because diving makes hepatitis 
worse; rather, the signs might indicate another disease 
or delay treatment for HCV.

Chronic asymptomatic HCV is treacherous because 
the infection is not apparent, yet it is still highly 
contagious. The end-stage symptoms may include 
bleeding or bruising easily, fatigue, poor appetite, 
jaundice, dark-colored urine, itchy skin, fluid buildup 
in the abdomen, swelling in the legs, weight loss, 
confusion and drowsiness. These are signs of liver 
failure and are absolute contraindications to diving. 

The risk of oral transmission (e.g., via kissing) is 
quite small and thus not a significant concern. The 
virus, however, is highly transmissible via the blood — 
even invisible amounts of blood from toothbrushing, 
shaving or trimming nails may be enough to spread 
it. HCV may remain viable for up to three weeks in a 
moist environment.

While there have been no studies specifically 
designed to evaluate transmission potential in dive 
equipment, there are some common-sense general 
guidelines. First, any shared equipment that is exposed 
to bodily fluids should be decontaminated after use 
according to CDC recommendations of rinsing or 
scrubbing with a 1:10 solution of household bleach and 
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water. (This is sensible advice for 
any dive team or operation, whether 
or not there is an HCV carrier.)

Second, the context of the buddy 
breathing should be considered. 
Some drills include air sharing with 
as many as six people as a skill- and 
confidence-building exercise. But 
the necessity of this practice is 
questionable, especially among an 
unscreened group (e.g., an entry-
level dive class with strangers). 
Consider other ways to teach the 
desired skills. 

Robert Gish, M.D.: Yes, provided 
they don’t have evidence of 
cirrhosis by imaging, platelet count 
or noninvasive scoring systems. 
If transmission risk in a setting 
is less than 1 percent, I consider 
transmission to be extremely 
rare. I would not consider buddy 
breathing a significant hazard 
unless there is clear oral or sinus 
barotrauma in both divers. 

Rahul Sampath, M.D., and 
Lisa Mangum, FNP: HCV is a 
single-stranded ribonucleic acid 
(RNA) virus in the Flaviviridae 
family. Chronic HCV infection 
can progress to severe liver 
disease including cirrhosis and 
hepatocellular carcinoma. There 
are no CDC recommendations to 
restrict people who are infected 
with HCV from diving, and the risk 
of transmission from an infected 
diver to a noninfected diver appears 
to be low. When a person with 
HCV decides to dive, the stage 
of disease should be considered, 
as should hepatic involvement. 
Patients with liver disease that 
has progressed to decompensated 
cirrhosis may be prone to excessive 
bleeding. These patients may 
develop thrombocytopenia (low 
platelet count) and have decreased 
carboxylation of vitamin K, resulting 

in lower levels of coagulation factors. 
Platelets and coagulation factors 
are used by the body to form clots 
and stop bleeding; a decrease in 
these factors may lead to excessive 
bleeding. Like all divers, those with 
HCV should be in good physical 
condition, and they may wish to 
receive clearance from a medical 
provider prior to diving.

Studies have shown that 
HCV RNA can be detected and 
quantified in mucosal tissue, 
salivary glands and saliva, so saliva 
cannot be ruled out as a possible 
source of HCV transmission. 
Sharing of masks or regulators 
could impart some risk on the 
buddies of infected divers.

If a diver has HCV, should 
the buddy, dive team and/or 
divemaster be made aware? 
What are the diver’s obligations 
to other divers?
Homa: My recommendation 
would be to make the divemaster 
and the dive buddy aware of the 
condition. The privacy of the diver 
with HCV must be considered, but 
the divemaster has a responsibility 
to the whole team. While the 
likelihood of transmission in this 
context is extremely low, the risk 
is not zero. Such notification relies 
on dive staff and the diving public 
being educated and understanding 
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the risks involved. I do not think 
the remainder of the dive team 
needs to be notified. 

I might go further to recommend 
that any divers with HCV and their 
designated buddies be required 
to carry independent secondary 
air sources in case of emergency. 
If the HCV-infected diver has 
open wounds in the mouth or 
nose, I believe he or she should 
avoid diving, as this considerably 
increases transmission risks. 

Sadler: The legal implications are 
best considered on a local basis, but 
ethically speaking, I oppose putting 
people at elevated risk without 
their informed consent. 

Gish: The risk is extremely low, and 
a patient’s privacy is important. In 
my opinion this does not need to 
be discussed in a public setting, nor 
does direct notification need to be 
required. HCV is rarely transmitted 
other than through direct blood 
sharing with sharp instruments, 
sexual contact and, rarely, maternal 
fetal transmission. No informed 
consent or specific alerts need to 
take place; this is a private issue 
protected by the Health Insurance 
Portability and Accountability Act 
of 1996 (HIPAA).

Sampath and Mangum: Yes, the 
buddy, dive team and divemaster 

should be made aware. The 
hepatitis C virus can survive outside 
the body at room temperature on 
environmental surfaces for up to 
three weeks. The buddy and dive 
team should be made aware of the 
potential to have exposure to HCV 
so they can knowingly protect 
themselves from exposure. 

What measures or 
accommodations are necessary if 
an HCV-infected person is part 
of a dive group or dive team?
Homa: Proper education about 
transmission of any infectious 
agent is critical for divemasters 
and instructors. Education is also 
important for the diving public 
so potential buddies can make 
informed decisions about their own 
well-being. Besides restrictions 
in the case of open wounds in 
the mouth or nose, I do not see 
any other accommodations that 
would need to be made. It might be 
reasonable to require divers with 
a current HCV infection (and/or 
their buddies) to carry their own 
secondary air supplies. I would view 
such a requirement as extreme, but 
it could improve the peace of mind 
of other members of the dive team.

Sadler: Accommodations could 
include separate or isolated 
equipment, baseline and/or routine 
screening for the entire team and 
enforcement of universal precautions 
(antitransmission protocols such as 
the use of nitrile gloves implemented 
by most public safety agencies). Any 
equipment that is shared by a team, 
such as a full-face mask, should 
be decontaminated with a bleach 
solution. 

Diving emergencies are random, 
potentially deadly and often 
occur without warning. There 
is no room to hesitate in taking 
remedial action. It is imperative 
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that a dive team take whatever 
steps are necessary to ensure that 
the presence of HCV in any team 
member would not cause a second 
thought or require modification of 
an action plan.

Considering the elevated risk of 
public safety dive missions, strong 
consideration should be given to 
prioritizing training, and teams 
should accept the extra burden of 
screening and meticulous cleaning 
of shared equipment.

Gish: The most important 
measure would be to minimize 
blood exposure from the infected 
individual to anyone who may 
have breaks in their skin where 
some type of direct contact could 
theoretically take place.

Sampath and Mangum: 
According to the CDC, HCV is 
primarily transmitted through 
large or repeated percutaneous 
exposure to blood but is also 
spread infrequently through 
sharing of personal items such as 
razors or toothbrushes. Diving 
carries the risk of exposure to 
blood and body fluids. 

Minimizing the sharing of 
personal equipment and using 
pony bottles rather than buddy 
breathing would be good practices 
for divers with HCV. As in other 
settings, first aid for injuries in the 
diving environment should involve 
standard precautions (e.g., fluid 
barriers such as nitrile gloves). Divers 
with HCV should be particularly 
cautious about sharing equipment 
and forthright about disclosing their 
infection when there are sores or 
blisters in their mouths, as these 
could lead to blood exposure if 
equipment is shared. AD
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I
ntrepid explorer and ichthyologist Richard 
Pyle, Ph.D., is best known for his pioneering 
work on the deep coral reefs of the twilight 
zone — the part of the ocean that is between 
150 and 500 feet deep, also called the 
mesophotic coral ecosystems. With expertise 

lying at the intersection of three distinct yet overlapping 
worlds — fish, diving and databases — he’s considered 
to be in the vanguard in each. Now 50, Pyle has been 
studying deep reefs since he was a teenager. 

Having suffered decompression sickness (DCS) at age 
19 after running out of air on a 140-foot-deep collection 
dive in Palau — his third and shallowest dive of the 
day — Pyle was an early convert to mixed-gas diving in 
the 1980s. Soon afterward he purchased a rebreather 
developed by explorer Bill Stone, founder of Cis-Lunar 
Development Laboratories, who remains a collaborator. 
A self-described fish nerd, Pyle has been an important 
voice in the rebreather community ever since. 

More recently, Pyle applied his considerable 
computing chops to help perfect the algorithms for 
Poseidon Diving Systems’ innovative oxygen-sensing 

systems and participated in field-testing the units to 
depths approaching 500 feet. As an associate zoologist, 
database coordinator and dive safety officer at the 
Bernice Pauahi Bishop Museum in Honolulu, Hawaii, 
he continues to lead scientific diving expeditions 
throughout the Pacific. 

Born in Hawaii to a family of naturalists, Pyle 
reckons his improbable path can be traced back to 
the family saltwater aquarium. As a toddler, his mom 
would park him in front of the glass to keep him 
occupied. By age 8 he had aquariums of his own and 
was making collection trips to island tide pools.   

In March 2017 Pyle was featured in a cover story 
in Science magazine. The previous year he discovered 
and named a new fish, Tosanoides obama, in honor 
of President Obama, who designated Hawaii’s 
Papahānaumokuākea Marine National Monument. 
This species is the latest of more than 100 fish Pyle 
has discovered. He has also published more than 
200 papers, including a comprehensive 10-year 
investigation of mesophotic coral ecosystems of the 
Hawaiian archipelago in October 2016.

The deep blue chromis (Chromis 
abyssus) is one of many stunning 
new species discovered on deep 

coral reefs in recent years. The Race to Save the 
Greatest Library on Earth
By Michael Menduno
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Despite his long list of discoveries and publications, 
he has yet to catch up to his mentor, 93-year-old 
ichthyologist Jack Randall, who has discovered 830 
species and published more than 900 books and papers. 
Randall presciently hired Pyle to type labels for fish 
specimens at Bishop Museum following Pyle’s diving 
accident, which left him partially disabled for more 
than a year. It was there the boy wonder (he was later 
named one of Esquire magazine’s “Best and Brightest” 
and received the prestigious NOGI Award from the 
Academy of Underwater Arts and Sciences in 2004) 
discovered his love of taxonomy, nomenclature and 
databases, which might someday be judged as his most 
important contribution. “I don’t know if I’m obsessive-
compulsive or just mildly neurotic, but I have a fetish for 
organizing and analyzing information,” he explained.

Today, Pyle is at a nexus of scientific organizations 
that are reshaping our understanding of biodiversity. He’s 
one of the leaders of the International Commission on 
Zoological Nomenclature (ICZN), the arbiter of scientific 
animal names since 1895, which is in the process of 
radically revising its animal naming conventions. He’s 
also the visionary and architect behind ZooBank, the 
ICZN’s online registry that aims to document all named 
animals. In addition, Pyle serves as the Convenor for the 
Taxonomic Names and Concepts Group at Biodiversity 
Information Standards (also known as the Taxonomic 
Databases Working Group, or TDWG), where he is 
developing new software tools, data models and standards 
for managing biodiversity information.

Pyle’s unique vision, experience and body of work 
make him one of the preeminent library scientists at what 
could reasonably be called the library of life. As such, his 
contributions may not only promote our understanding 
and application of our global genomic inheritance, but 
they also might ultimately help ensure humanity’s future.

In the early 1990s you inspired technical divers 
with tales of the twilight zone, and you discovered 
many new species of fish and coral. What led you 
to the broader questions of biodiversity?
I got involved in the All Species Foundation, which 
was founded by Kevin Kelly, Ryan Phelan and Stewart 
Brand to catalog all species on Earth. They invited me 
to be a part of the conversation with leading biodiversity 
people. It was through those conversations that I began 
formulating the metaphor of a genomic library. 

Give me your elevator pitch.
All living things today are the endpoint of a 4-billion-
year-old chain of information that has been passed down 
through successive generations via reproductive events. 
This information is what separates life from nonliving 
chemistry. You can think of it as a library; the 10 million 
to 30 million species that we estimate inhabit Earth 
represent 10 million to 30 million stories, which are 
embedded in our genomes and have been edited and fine-
tuned over time by natural selection and other processes. 

We are creatures of story!
Yes, but these aren’t just any stories — they are 
nonfiction stories of survival. I would argue that the 
information embedded in the global genome, along 
with the ways these organisms interact with each 
other, is the most valuable information that exists 
anywhere in our solar system and probably in this 
vicinity of the galaxy. Biodiversity is our most valuable 
asset. It’s truly extraordinary.

Are you making that assertion just as a biologist or 
with a broad scientific perspective? 
Bill Stone asked me the same thing when I first 
presented this idea to him. He argued that physics was 
much more valuable than biology. It took me an hour 
of explaining, but by the end his jaw was on the floor. 
He agreed with me.

Let me take a Rumsfeldian approach (from former U.S. 
Secretary of Defense Donald Rumsfeld). First there are 
the known knowns. We already know that biodiversity 
performs what some have calculated to be trillions of 
dollars of ecosystem services for us. Examples include bees 
pollinating our crops and plants absorbing our carbon 
dioxide and producing oxygen. These are just a few 
examples among millions that keep us healthy and alive.

It forms our biological infrastructure.
Exactly. Other known knowns include chemicals we 
have found that can cure diseases.
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From left: Richard Pyle test-dives a Cis-Lunar MK-4P rebreather in 1994. Pyle discovered the beautiful peppermint 
angelfish (Centropyge boylei) on deep reefs in the Cook Islands. A team of rebreather divers conducts experiments with 
the Hawaii Undersea Research Lab (HURL) deep-sea submersible at 300 feet off Maui. Opposite: Richard Pyle prepares 
for a rebreather dive to nearly 500 feet in the Philippines.
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Then there are the known unknowns. We know 
these things exist, but we don’t know how to harness 
them yet. For example, Craig Venter sampled plankton 
from all over the Sargasso Sea and ran them through 
a sequencer to find out what kind of genes were there. 
Prior to Venter’s work, there were a few dozen known 
biological photoreceptors used in photosynthesis. 
But Venter found genes that represented close to 
800 photoreceptors. We know nothing about the 
vast majority of microbes in the sea because we can’t 
culture them; we can detect their existence only 
through what amounts to sequencing the water.

The diversity of life has had 4 billion years to figure 
out how to convert sunlight energy into chemical 
energy, and it can do so with something like 97 percent 

efficiency. Typical photovoltaics are somewhere in the 
20 percent efficiency range. Imagine if we understood 
enough to convert sunlight into chemical energy with 
97 percent efficiency — it would be monumental. 

My point is that biology has already figured out 
solutions to our problems; we just need to discover 
them. That’s one of the known unknowns. Some 
thinkers believe that the cures to all human diseases 
are somewhere in the biodiversity genome; it’s just a 
matter of finding them. 

I believe the combination of the known knowns 
and the known unknowns represent only a small 
percentage of the actual value, the remainder of which 
are the unknown unknowns — the stuff we don’t even 
realize we don’t know. As we start to peel back the 
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layers of what biodiversity has created, I think we’re 
going to end up finding bioengineering solutions to 
almost every problem. Most of these discoveries will be 
at the molecular level in the form of specific proteins 
that do specific tasks.  

Any time you explore a new domain, the real 
magic is in the things you weren’t expecting to find. 
The stuff you expected justifies the exploration, but 
the unexpected finds are what really makes it all 
worthwhile in the end.

We’re still in the very early stages of exploration.
Absolutely. The wealth of information contained 
in this genomic library goes far beyond our current 
ability to understand it. We are like kindergarteners 
running through the aisles of the Library of Congress, 
surrounded by an almost incomprehensible trove of 
information, yet our ability to read and understand it is 
not much beyond “see Spot run.”

Being able to sequence DNA is orders of magnitude 
from being able to harness the power of that 
knowledge. If we really understood genomics, we 
would have the power to do things we can barely 
imagine right now. It would be like Christopher 
Columbus having a GPS. But we’re learning fast. 
Within a few decades we will be able to read and 
understand much of what biodiversity has to offer. The 
question is: How much of it will be lost by then? 

You’re speaking of what scientists are calling the 
sixth mass extinction event —the extinctions that 

are now occurring because of human activity: 
climate change, pollution, deforestation, etc. 
There are plenty of lines of evidence that show this 
is happening, and it appears the rate of extinctions is 
accelerating faster than in some previous extinction 
events. In the past these events happened over a couple 
of centuries. The fact that we are observing so many 
extinctions is the scary part. It means we’ve accelerated 
the process to the point that it’s happening over of 
decades rather than centuries. As my friend Sylvia 
Earle put it, “What we do in the next 10 years will 
impact the next 10,000 years.”

The library of life is burning. What is science doing 
about it? 
Well, the most correct and direct answer to that 
question is “not enough.” Of course all scientists say 
they need more money for research, so it’s kind of 
cliché to say we’re not doing enough. My point is we 
aren’t doing enough in this area relative to other areas 
of science. 

You mean compared to things like funding the 
space station or the Large Hadron Collider?
Exactly. I’m a big fan of space exploration, and physics 
is my second calling in life. I get why it’s important 
to understand the Higgs boson and the finer scale of 
matter. What I’m saying is let’s not neglect this other 
thing, which is arguably much more pressing, lest its 
potential value be lost. Space and the laws of physics 
will be here 1,000 years from now, biodiversity will not. 

Brian Greene (left) and Sonia Rowley (right) explore a 
large buttress at 300 feet off Pohnpei, Micronesia. 
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So it’s a matter of balancing priorities?
We are more likely to find solutions sooner through 
understanding biodiversity than through understanding 
quarks. At the very least we ought to fund biodiversity 
research and documentation on a scale that’s within an 
order of magnitude of the funding of these other big 
science projects, not five orders of magnitude lower.

You’re saying that we spend 100,000 times more on 
physical science than we do on biodiversity? 
Basically, yes. The closest thing that the National 
Science Foundation (NSF) has done to address 
biodiversity is something called the Planetary 
Biodiversity Inventory (PBI), which began as a 
partnership with the All Species Foundation. They gave 
out grants averaging $3 million over a 10-year period 
for a total of $30 million. Compare that to $9 billion 
for the Large Hadron Collider, $144 billion for the 
Apollo Project and $150 billion for the International 
Space Station. Heck, we spent $196 billion on the  
space shuttle.

So $196 billion down to millions is about five orders 
of magnitude. I’m not saying we need $196 billion to 
solve biodiversity, but how about $3 billion as opposed 
to $3 million? 

Are decision makers listening?
Big ideas like climate change and the human genome 
project were around for decades before they captured 
widespread attention and received financial support. 
That’s where the “biodiversity matters” movement is 
today; the scientists are all on the same page. As one 
biodiversity expert put it, “If the physicists can get 
billions of dollars to fund their ‘super-conducting trash 
compactors,’ why can’t we?” 

Our focus now is to spread the word as widely as 
possible. Think of the role the film An Inconvenient Truth 
played in catalyzing the climate-change movement. Once 
the public starts to care, politicians will too, and scientists 
can build a case for them to get behind. That’s how 
priorities get set for government-funded agencies such as 
the National Oceanic and Atmospheric Administration 
(NOAA), the NSF and others.

And what about you?
I think the biodiversity story is the most important 
issue confronting humanity, and so I try to convey 
this message at every opportunity that I get, whether 
it’s to a group of scientists or my wife’s high school 
students. It just makes sense to me, so I’m going to 
keep preaching it. I’m not going to stop. AD
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It’s the Little Things
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I
t was a beautiful, placid day on the Straits 
of Mackinac — a rare state of affairs at the 
convergence of Lake Michigan and Lake 
Huron in Michigan. Holly was a relatively new 
diver but had taken to the sport like a fish. 
After completing her open-water course the 

year before, she had been eager to gain experience at 
every opportunity. 

This dive was to be a crowning achievement. We were 
set to descend onto a 600-foot-long shipwreck resting 
on its side in 100 feet of water. The Cedarville, like many 
Great Lakes shipwrecks, has something of an undeserved 
bad reputation. Sure, these wrecks can be challenging 
to dive due to cold water and frequently unpredictable 
currents and surface conditions. But in the past 30 
years the lakes’ invasive zebra mussels have dramatically 
increased visibility — from an average of 10 feet to about 
80 feet. The ability to see what you’re getting yourself into 
can make a dive much more benign. Based on Holly’s 
father’s own experiences 30 or 40 years earlier, however, 
he believed the wreck to be rather dangerous and had 
told her so on several occasions. 

We suited up and splashed near the stern mooring; 
this provided easy access to cabins as shallow as 
60 feet. Everyone was having a great time as we 
swam along, casually inspecting the hulk’s features: 
freshwater tanks on the aft cabin roof, the skylight to 
the engine room, the smoke stack and the coal bunker. 
I was leading the dive and often swam backward to 
keep an eye on my flock. 

Forward of the coal bunker, the wreck is basically 
one gargantuan cargo hatch after another all the way 
to the bow, so this was as good a turning point as any. 
Before we headed back, however, I wanted to make 
a brief foray into the mammoth, cathedral-like cargo 
hold. I motioned for the gang to follow and finned 
ahead, gliding through the hatch like a Volkswagen 
entering a commercial aircraft hangar. Like any 
“cavern,” the hold is dark, especially at first. After a 
minute or two, once your eyes have adjusted to the 
low light, you realize that getting out of the current 
has caused the visibility to improve. Through the 
gloom you can see more than 100 feet, and the row of 
enormous cargo hatches letting in beams of blue-green 
light is a sight to behold. (It’s not unlike the famous 
black-and-white photo of Grand Central Station.) 

When I turned around I was surprised to see that 
none of the group had followed. Was the hold really that 
intimidating? The opening is so huge that it hardly counts 

as a cavern. But they were still outside, so I headed back 
out to join them. Outside the hold, I sized up a whole 
new situation. Holly was no longer swimming casually 
in a prone position. She was now vertical, fins aflutter. 
I recognized her intent immediately and made haste to 
arrest what was about to become an emergency ascent. 
The rapid egress of bubbles from her regulator told me 
she was breathing just fine. I took her hand to physically 
maintain our proximity in the water column and further 
assessed the situation. She returned an OK sign, but she 
clearly wasn’t feeling it. She gave a second, much more 
insistent sign: ascend. 

I could just barely see Holly’s wide, panicked eyes 
through the fog in her mask, so I motioned to her to clear 
it, which she did. Within three frantic breaths, it was 
again fully fogged up. I now understood what was going 
on. I led her back to the mooring line, and we all made a 
normal ascent and safety stop and exited the water.

Amid the excitement of the upcoming dive and 
the thrill of buying new gear, no one had explained 
to Holly that her brand new mask first needed to be 
thoroughly scrubbed out before a defogging agent 
could effectively do its job. Her entire experience of 
the Cedarville had unfortunately been consistent with 
her father’s recollections and stern warnings. Though 
I was merely 10 feet away when I swam into the cargo 
hold, from her perspective I completely disappeared 
into utter blackness. 

That was the final straw: A state of panic began to 
take hold then and impair her judgment. Despite her 
brother and another instructor being right there, she 
began swimming for the surface, which threatened 
to create numerous problems: separating the group, 
getting divers swept away in the current and, worst of 
all, risking injury with an out-of-control ascent.  

Looking back, this incident was a classic example of 
a situation snowballing. Little things matter, and they 
can quickly accumulate. A dab of toothpaste in Holly’s 
new mask or improved awareness of the anxiety she 
was feeling about the dive might have prevented this 
near miss, which fortunately ended well. 

Holly is a formidable spirit and has since returned 
to the wreck several times — conquering her nemesis, 
as she put it. I’ve seen problems no bigger than these 
snowball into dive fatalities. It’s easy to say, “It’s just a little 
mask (or snorkel or fin strap), what could go wrong?” 
but every new piece of equipment should be tested on a 
shallow, controlled dive — and every feeling of concern 
or discomfort should be heeded. AD
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Seemingly minor problems can amount to 
bigger ones under water. Predive anxiety 

and a fogged mask compounded to nearly 
trigger a state of panic in this diver.
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S
afety begins at home. When making your 
travel and dive preparations, you’ll want to 
consider — both before you travel and after 
you arrive at your destination — a variety of 
factors that can affect your safety. 

ACCESSIBILITY
If it takes 20 hours to get somewhere, it’s going to 
take a long time to get out again. While DAN® is here 
for you, you should know that in some remote areas 
aircraft can take off and land only during daylight 
hours, which can extend the time required for an 
evacuation. If you have certain medical conditions, such 
remote locations with limited resources may not be the 
best destination for you.

Find out what means of communication will 
be available in the event of an emergency. A dive 
operation should have ship-to-shore capabilities, but 
groups of traveling divers might wish to ensure at 
least one member has a satellite phone or a cell phone 
with international calling capabilities. Also find out 
whether there is cell coverage and/or wireless Internet. 
These can allow use of SMS messaging (texting) as well 
communication applications such as FaceTime and 
WhatsApp. Every diver should travel with a surface 
marker buoy and one or more signaling devices. 

PAPERWORK
Getting paperwork in order may be the least enjoyable 
aspect of traveling, but it can be very important. Once 
you know where you are going, note the location and 
phone number of the hospital and/or other medical 
facilities in the area. If you can’t find that information 
using an online search engine, DAN may be able to help. 

Notify your bank or credit card company of 
upcoming travel to ensure access to funds in the 
event of an emergency. Take inventory of important 
files to keep safe such as your passport, ID and DAN 
membership card. You might also include a list of 
personal health considerations such as medications, 
allergies and medical history. Check out the “Keep it 
with You” list from the Centers for Disease Control 
and Prevention (CDC) at CDC.gov/disasters/kiwy.
html. The release form you sign for your dive operator 

may have an “in case of emergency” line; include that 
information, and write legibly. 

While originals are required for official use, consider 
making several copies of important documents and 
forms. Leave one folder of copies at home with a 
friend or family member. Place a second set of copies 
in a sealed envelope, and give it to a trusted traveling 
companion or your resort or dive operator to be 
opened in the event of an emergency and reclaimed 
when you leave. A third copy can go in your wallet 
or luggage. Also consider bringing copies of your 
prescriptions in case your medication gets lost. 

Make sure your dive accident and travel insurance 
policies are up to date. Save the DAN emergency 
hotline number, +1 (919) 684-9111, in your phone 
along with your DAN member number. Log in to your 
account on DAN.org to enter or update your emergency 
contacts, address, phones number(s) and email address. 
Your email address can be useful if you do not have 
cell reception when you are traveling and need to 
communicate with DAN TravelAssist.

Before you leave, check with your insurance company 
to verify coverage out of your home area. In general, 
DAN insurance is diving and accident coverage, not 
major medical, so a supplemental policy for medical 
problems is a reasonable precaution. Some trip and 
travel insurance policies (including DAN’s) have a 
medical component, but carefully read the policy to 
confirm specific coverage. Trip or travel insurance is 
also useful in the event of missed flights or weather-
related delays or cancellations. 

In remote locations, satellite phones can be extremely useful in the 
event of an emergency.

Opposite: If it took two planes, a boat and a hike to get somewhere, 
getting out will usually be similarly complicated.

Prepare for Safe 
Dive Travel
By Frances Smith and Jocelyn Joseph
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FITNESS TO DIVE
Consider visiting your doctor for 
a routine physical to evaluate your 
fitness to dive. In most cases a “yes” 
on the Recreational Scuba Training 
Council (RSTC) medical statement 
used by most dive operations 
will trigger a requirement for a 
doctor’s approval to dive. Getting 
the paperwork in advance can help 
ensure things run smoothly during 
your trip. Ask your dive operator 
to email you a copy of the medical 
form they use, and take it to your 
doctor appointment. If you’re 
diving in the Asia-Pacific region, 
use the South Pacific Underwater 
Medicine Society (SPUMS) form 
instead of the RSTC form. Never 
lie on medical statements; this can 
have financial or legal implications 
if an accident were to occur.

Be prepared for emergencies. 
Take a refresher first-aid course, 
and have basic supplies such as 
bandages, antibiotic ointment, 
steroid cream, diphenhydramine 
(antihistamine) and medication for 
gastrointestinal distress. 

Check with your primary-care 
doctor, a local travel medicine 
clinic or the CDC to determine 
what vaccinations, if any, are 
recommended for your destination. 
Your doctor might also be willing 
to supplement your first-aid kit 
with motion-sickness medication, 
antibiotics, steroids or other 
potentially useful prescription 
medications — along with specific 
instructions for their use.

ON BOARD
Select your dive operator based 
on its reputation and, if possible, 

references from friends. Also be 
sure to get a sense of its attention 
to safety before you dive. 
Ask about the dive operator’s 
emergency action plan; find out 
if they have an easily accessible 
first-aid kit and oxygen unit 
and if there’s enough oxygen to 
provide to multiple divers for at 
least as long as it takes to reach 
shore. Ask about staff training 
standards; find out if divemasters 
or crew members are trained in 
first aid, neurological exams and 
proper use of oxygen. Typically, 
DAN can assist once you reach 
shore, but getting an injured 
diver to shore is generally in the 
hands of care providers on the 
dive boat.

Finally, consider the type of 
diving you plan to do. Deep, 
aggressive diving can offer access 
to infrequently visited sites, but it 
also places divers at increased risk 
of decompression sickness (DCS). 
Be sure you have the requisite 
training and experience for the 
sites the operator plans to visit. 

The more remote the area, 
the longer it will take to get to 
a hyperbaric chamber. Reduce 
your risk of DCS by diving 
conservatively. Get acquainted 
with your dive computer; learn 
how to program it to conservative 
settings. Also, one of the best 
safety practices a diver can 
adopt is to extend one’s time 
in the shallows beyond the 
recommended three-minute 
safety stop or decompression 
obligation. As long as you account 
for factors such as staying warm, 
other divers’ preferences and 
remaining daylight, once you’re 
in the 15- to 20-foot range, the 
longer you stay, the better.

While most trips you take 
will be free from accidents and 
incidents, they sometimes happen. 
Ensure a good outcome by being 
prepared.  AD
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Q: I’m an instructor, and I have a student 
who completed his pool sessions, but he 
had gastric bypass surgery before he could 

do his open-water dives. Before I allow him to 
continue with his training, I’m asking him to get 
an updated medical form signed by his doctor and 
to contact DAN® for advice. What does DAN think 
about diving after this kind of surgery? 

A: Please note that DAN is not in a position to 
either approve or disapprove of an individual 
diving. We share medical information and 

resources to allow you and your physician to make an 
informed decision regarding diving.

There are a few factors to consider with regard to 
bariatric surgery. The first is the recovery time from 
the surgery. It is important that surgical wounds 

have closed and 
healed before 
the patient dives 
to ensure there’s 
not an elevated 
risk of infection. 
Depending 
on the type of 
surgery that was 
performed, air 
is sometimes 
introduced into 
the abdominal 
cavity. The body 
requires time  
to reabsorb  

this air. Air pockets are of concern given their  
ability to compress and expand as ambient pressure  
changes. Similarly, there is air within the 
gastrointestinal tract that may contract and expand  
as the depth changes. Therefore it is important to  
allow the surgical sites inside the abdomen to heal to 
avoid creating a leak. 

Another consideration is the delayed complications 
and/or known side effects of the surgery. These factors 
depend on the particular surgery that was performed. 
Some bariatric surgeries put an individual at increased 
risk for intestinal blockage, gastroesophageal reflux 
disease (GERD) or malabsorption.

Next, consider the physical demands of scuba diving. 
Weight-loss surgery and the resulting drastic change in 
body mass that may occur afterward can involve loss 
of muscle mass and general deconditioning. As scuba 
diving is physically demanding, it is important that an 
individual can perform vigorous physical activity. 

Finally, many patients who undergo bariatric surgery 
have other medical problems that are associated with 
obesity (such as diabetes, heart disease and high 
blood pressure). These issues should be addressed 
and stabilized prior to returning to diving. A common 
expected recovery time is 6-12 months. 

As you suggested, it would be worthwhile for a 
physician trained in dive medicine to evaluate your student 
and clear him for diving. He will require clearance for full, 
unrestricted activity — including lifting heavy weights 
such as dive gear, unrestricted mobility and tolerance for 
vigorous exercise such as extended swimming. We can 
search the DAN referral database for a doctor trained in 
dive medicine close to the student’s location. 

— Mala Trivedi, M.D.

Q: I did some wreck diving this summer and 
got a minor abrasion on my knuckles while 
digging for artifacts. It was so superficial 

that I continued diving and didn’t give it much 
thought. Several weeks later, however, it doesn’t 
seem to be getting any better. It is red and bumpy 
and occasionally has some crust on it, although it 
doesn’t hurt. Antibiotic ointment has not helped, so 
I plan to see a doctor about it. Are there any marine-
specific pathogens I should ask the doctor about? 

A: While some infections might be more 
frequently associated with aquatic 
environments, there are no marine-specific 

pathogens, at least not to humans. 
Based on your brief description, this may be an 

infection by an opportunistic pathogen known 
as Mycobacterium marinum. This organism is 
responsible for a condition known as aquarium 
granuloma. These wounds typically look like what 
you described: red and bumpy nodules no larger than 
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a centimeter, usually isolated but 
sometimes in small clusters and 
not necessarily painful. There 
may or may not be discharge 
associated with the wound, and 
little or no improvement may 
follow what seems to be adequate 
care for the wound. This is due in part 
to several unique characteristics of this bacterium:

• M. marinum is an opportunistic pathogen: It 
causes an infection only when the right conditions 
(environmental and patient-related) are met. This 
explains why it is often not even considered as 
a potential culprit. It could be considered rare.

• M. marinum likes cooler temperatures, which 
explains why these wounds tend to flourish in 
areas with lower body temperatures such as hands, 
knuckles, elbows and knees.

• M. marinum is sensitive only to specific antibiotics, 
which explains why the typical antibiotic treatments 
are usually unsuccessful.

• M. marinum has a slow life cycle, which means 
treatments last a long time. Sometimes patients will 
abandon what could have been a successful treatment, 
and/or doctors may look for other potential 

explanations for the symptoms.
• M. marinum requires specific 

culture media that a doctor 
would not ask for unless he or she 

suspects this pathogen. This explains 
why sometimes standard culture results are 

negative and diagnoses are delayed.

Allow your doctor to examine the wound and 
follow his or her normal procedures. The doctor 
will probably ask you how it happened or when it 
started. This is where you should let him or her 
know about the superficial abrasion in a marine 
environment. You may also want to tell your doctor 
you read about Mycobacterium marinum (because 
you are a prepared and well-informed diver) and are 
wondering if this could be the cause. Good medical 
practice benefits tremendously from mutual trust and 
good communication. Let the doctor examine you and 
ask questions, and trust him or her — no dive-specific 
medical knowledge is needed for this type of issue.

Finally, remember to always take care of wounds and 
clean them thoroughly, even when they seem benign. 
The skin is our most effective and efficient means of 
immunological defense.

— Matías Nochetto, M.D.
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Q: I occasionally have vasovagal/neurocardiogenic 
syncope and am trying to decide if I should 
dive. The fainting happens once every year 

or two. It has happened on roller coasters at points 
with a lot of downward force (likely from decreased 
cerebral perfusion) and sometimes when I have hurt 
myself (such as when I smashed my hand in a boat 
lift). It has happened once from an unknown trigger 
when I was just standing around talking. I know the 
recommendation is to get checked out by a doctor, 
but I am a doctor, and I have spoken with other 
doctor friends, some of whom dive, and no one really 
knows the answer. 

A: Recurrent vasovagal/neurocardiogenic 
syncope is a significant risk factor when 
diving. One of the main problems is that 

your vasovagal syncope has been induced by basic 
Valsava maneuvers, which are common in diving as 
they are used to equalize pressure in the middle ear 
during descent to depths as shallow at 5-10 feet. In 
addition, people often perform a Valsalva or “bear 
down” unintentionally when lifting heavy objects, 
which will be necessary when handling gear or when 

getting into and out of a dive boat, for example.
Vasovagal syncope may also occur in times of 

pain or stress (as in the situation of smashing your 
hand). While under most circumstances scuba diving 
is a relaxing recreational sport, the underwater 
environment can be unpredictable.

Were you to have a syncopal episode and pass out 
underwater, this would put you at a risk of drowning 
and death. In addition, there would be a risk of 
decompression illness should you have an episode 
necessitating a rapid ascent, which would put both you 
and your diving partner at risk.

Should you experience complications from diving 
(such as an arterial gas embolism resulting in loss of 
consciousness), it may be difficult to differentiate the 
dive-related illness from your known baseline medical 
condition. This might lead to unnecessary treatment 
or, more problematically, delayed treatment of a 
potentially dangerous condition such as gas embolism.

Scuba diving is probably not advisable given your 
history. Additional evaluation, however, may be helpful 
prior to eliminating the possibility. Useful tests would 
include an echocardiogram, stress test and Holter monitor. 

— Mala Trivedi, M.D. 
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All contributions are tax deductible and benefi t the DAN Foundation, 
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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.
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Q: I would like to report an incident 
for your statistical database 
and other uses. Do you have a 

standard mechanism for that?

A: Thank you for your interest in 
sharing that information. There 
are two separate mechanisms  

you can use to report an incident to  
DAN, and we would appreciate you 
submitting the report via both mechanisms 
if you are willing.

The DAN incident reporting system can 
be accessed via DAN.org/diving-incidents. 
This area of our website allows submission 
of new incidents as well as review of other 
divers’ (anonymized) reports. Information 
shared via this system is submitted to  
DAN Research. 

DAN Medical Services would also like details of 
the incident. While reports submitted via the incident 
reporting system can be anonymous, DAN Medical 
Services would like contact information if it’s available 
(and you and other involved parties are willing to 
share it). We use this information to follow-up with 
injured divers, not for marketing purposes. We can 

direct them to continuing medical care as needed, 
refer them to our claims department (if they’re DAN 
members), assist with locating a dive-medicine expert 
and answer questions as needed. Please send an email 
to medic@DAN.org or request on the incident report 
form to have your information shared with DAN 
Medical Services. AD

— Frances Smith, EMT-P, DMT
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Ear barotrauma (pressure-related injury) usually occurs in divers’ middle ears, often 
as a result of congestion. In this unusual case, however, a diver experienced ear 

barotrauma that resulted from accumulation of ear wax in his ear canal.

AN UNEXPECTED EARPLUG
By Marty McCafferty

T
he diver was a 58-year-old man with 
approximately 150 lifetime dives. He had 
hypothyroidism (low thyroid hormone 
levels) for which he took levothyroxine 
daily. He had no other medical problems 

and reported being physically fit. 

THE DIVES
The diver and a companion were on vacation in the 
Caribbean and planned to dive every day. They had 
scheduled two morning and two afternoon dives each day. 
On their first dive, the seas were calm and current was 
minimal. After a site orientation and dive briefing, they 
descended to 64 feet for 35 minutes while breathing air. 

The dive was mostly uneventful, but the diver reported 
minor difficulty equalizing his right ear. He stated that it 
was not sufficient to cause discomfort or make him abort 
the dive. As he was removing his equipment, however, 
he began to feel dizzy. The dizziness soon became true 
vertigo (a sensation of spinning), and he vomited twice. 
He also had difficulty standing.

The boat’s crew placed the diver in the recovery 
position and provided oxygen at as high a concentration 
as possible. The oxygen did little to improve his 
symptoms. Once all the divers were back on board, 
the vessel returned to the dock. The crew contacted 
emergency medical services (EMS) while the boat was 
under way, and the EMS crew met them at the dock. En 
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route to the hospital, the diver realized the vertigo was 
subsiding. When they reached the hospital, he was able 
to sit upright, and the nausea had resolved. 

THE EVALUATION
The hospital staff worked efficiently to evaluate this 
diver. They performed an electrocardiogram (ECG) 
and routine blood tests to determine if there were 
any cardiovascular problems. The doctor performed 
a neurological examination and found that the diver 
could walk normally without assistance. He could 
easily walk heel to toe and maintain his balance. 
His coordination, reflexes and motor function were 
all normal. He displayed no short-term memory 
problems, and his only complaint was muffled hearing 
in his right ear. 

The doctor examined his ears. The left ear appeared 
normal with no signs of barotrauma. The doctor could 
not evaluate the right ear because of impacted cerumen 
(earwax) blocking the ear canal. After irrigating the 
wax from the canal, the doctor was able to evaluate the 
diver’s eardrum, which displayed some minor redness. 
Removal of the wax had relieved the diver’s muffled 
hearing. All test results were normal, and the diver was 
released back to the resort. The doctor recommended 
that the diver not dive the next day as a matter of 
prudence but said he could resume diving the following 
day provided he had no further problems. 

DISCUSSION
It is impossible to state with absolute certainty 
what occurred with this diver. From the available 
information we can reasonably speculate what 
may have happened. The body naturally produces 
cerumen, which is necessary for good ear health. Some 
individuals, however, are more prone than others to 
accumulate too much cerumen. This condition has 
little to do with hygiene and is easy to manage. It is 
also easy to not know that you have excess cerumen 
buildup until it creates a problem. 

The excess cerumen can act as a nonvented earplug. 
As the water pressure increases during descent, an 
air space may be between the cerumen plug and 
the eardrum. The plug is forced inward toward the 
eardrum, compressing the air space. This compression 
was likely the reason the diver had some difficulty 
equalizing his right ear. The compressed air did 
not allow the eardrum to move easily when he was 
equalizing the middle-ear space on his right side. 

The cerumen plug can be forced deeper into the ear 
canal during descent. During ascent, it will probably 
not return to its original position (even though the 
air that was compressed will expand as the ambient 
pressure decreases). This can cause a pressure 
difference between the two ears, which can trigger 
alternobaric vertigo, a spinning sensation caused by 
differential pressurization of the ears. 

The fact that this diver did not have acute symptoms 
at first suggests that the expanding air had a passage 
to escape through the cerumen. When the diver’s 
symptoms worsened abruptly, that passage had likely 
become blocked, and the expanding air then triggered 
alternobaric vertigo. During the ride in the ambulance the 
diver experienced reduced symptoms, and he reported 
complete resolution of his symptoms, besides muffled 
hearing, when he arrived at the hospital. The expanding 
air most likely found a passage through the cerumen that 
allowed the pressure on both ears to be equalized. 

CONCLUSION
This scenario could happen to any diver. Prevention is 
easy: Consider irrigating your ear canals prior to leaving 
on dive vacations. Earwax-removal kits are available at 
local drug stores. You can also use a simple bulb syringe 
to flush the ear canals with warm, soapy water. As with 
anything related to your physical health, be sure to 
discuss this condition with your health-care provider. 

The crew of this dive vessel did the right thing 
in ensuring this diver got evaluated by a medical 
professional. If you have any symptoms or concerns 
after diving, do not hesitate to contact the DAN 
Emergency Hotline at +1 (919) 684-9111. AD

“This scenario could happen to 
any diver. Prevention is easy: 

Consider irrigating your  
ear canals prior to leaving  

on dive vacations.”

“The doctor recommended that 
the diver not dive the next day 
as a matter of prudence but 

said he could resume diving the 
following day provided he had 

no further problems.”



H
istory teaches us that accidents are 
always possible, thus we should 
have plans in place to mitigate them. 
Clients as well as staff, bystanders, 
dive professionals and the dive 
business itself are subject to risk.

Emergency action plans (EAPs) are essential tools 
for dive professionals and dive businesses. These plans 
typically provide information needed in case a dive 
accident occurs, although this consideration is usually 
limited to traditional diving activities or expected 
problems. Comprehensive EAPs must address a variety 
of risk areas, and few people understand what goes into 
identifying, compiling, reviewing and qualifying a truly 
effective EAP. 

This article is the first in a series that will cover 
the essentials of planning an effective and practical 
emergency procedure to help mitigate dive-
industry-related incidents. First we’ll consider where 
emergencies are likely to occur.

 The risks vary by dive center, dive professional and 
area of operation, so we need a careful analysis to 
identify the real issues. Here is at least a partial list of 
possible risks to help identify areas of concern.

• At the dive center: fires; explosions of high-pressure 
cylinders, gas tanks or containers of hazardous 
fluids; contact with chemicals or other hazardous 
materials; injuries from electrocution; social unrest 
or other involvement with aggressive people

• At the pool and training areas: exposure to 
hazardous substances (such as chlorine); medical 

emergencies (including from preexisting health 
problems); injuries (from slipping, diving, falling 
or lifting heavy objects); drowning

• While diving: traumatic injuries from propellers, 
ladders, slipping, diving or heavy objects, for 
example; encounters with hazardous marine 
life; lost divers; drowning; medical emergencies 
due to health conditions; entry and exit hazards 
associated with rocky shores or difficult-to-access 
caves or pools

• During transportation (on land or on the 
water): fire; inclement weather; capsizing; loss or 
incapacitation of people; launch accidents; road 
accidents; hijacking of a vessel or vehicle

Beyond the most readily identifiable risks are others 
that, though unlikely, warrant consideration and 
preparedness. These may be present in any of the areas 
listed previously or elsewhere:

• a lost, abducted or wounded guest
• unacceptable or aggressive behavior by a guest, 

staff member or visitor
• sudden ill health or a medical emergency 
• criminal activity or arrest, death or homicide 

involving a guest or staff member

An important location-specific aspect of emergency 
planning that should be addressed for all areas 
considered in an EAP is the availability and reliability of 
local emergency medical and law-enforcement services.

By illustrating these hazards and their potential 
locations, we hope to inspire dive businesses and self-
employed dive professionals to think through their 
EAPs in greater depth. 

There will always be risks, but with better knowledge, 
understanding and preparedness we can reduce 
uncertainty and better contain the consequences of the 
hazards we will eventually face. AD

RESEARCH, EDUCATION & MEDICINE
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WHEN THINGS 
GO WRONG
EMERGENCY ACTION PLANS 
By Francois Burman, Pr. Eng, MSc.
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Dive operators must be prepared for 
in-water accidents, but they must also be 
prepared for hazards unrelated to diving.

Available oxygen and trained staff are among the 
most crucial elements of emergency preparedness.



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
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A DELUGE OF LIFE
T E X T  A N D  P H O T O S  B Y  A N D Y 

A N D  A L L I S O N  S A L L M O N

We’ve arrived in the middle of a special weather advisory: downpours, 
gusting winds, the works. The unusual, unseasonal storm has 
pummeled the islands for days, and the dive staff have developed a 
sense of humor about the situation. One wannabe comedian cracks a 
joke as we lug our gear to the boat: “Sometimes they’ll name a typhoon 
in retrospect. This might qualify.” We respond gamely with the best 
laughs we can muster. The rain is coming down hard, and I put on my 
mask for the skiff ride. 

As we motor through the iconic rock islands it doesn’t take long 
for admiration to take hold. Palau is otherworldly beautiful. Even in 
the rain, even through a misty mask, the colors grab me and won’t 
let go. It’s as if a benevolent giant threw a handful of emerald-green 
marbles onto an impossibly turquoise backdrop. Underwater, the vivid 
splendor is magnified: The offshore waters are crystalline blue, the 
lagoon a rich aqua. Neon soft corals and anemones pop, while silvery 
barracudas and jacks shimmer. Sharks and mantas exude gravitas with 
their crisp monotones. 

From left: A snorkeler enjoys the shallow reef surrounding a rock archway amid Palau’s 
ethereal rock islands. A reef manta waits at a cleaning station at German Channel.  
A diver hovers over one of Palau’s signature soft-coral-studded reefs. A leaf 
scorpionfish rests gracefully in the current amid a swarm of glassfish.
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GETTING HOOKED
Our guide appraises us critically as we motor toward 
our first dive site. “Everyone got a reef hook?” he asks. 
Heads nod. He briefs us to ensure we are comfortable 
deploying the hooks (like barbless fishing hooks attached 
to strong nylon cord) and then adjusting our buoyancy 
to use them safely. I glance down at my hook, which has 
been stuffed in a buoyancy compensator (BC) pocket 
since 2010. I can’t recall such emphasis being placed on 
reef hooks anywhere else I’ve dived, but Palau is famous 
for merciless currents, and I have the uneasy feeling I’m 
about to develop a new level of respect for the ocean. 

We descend at Siaes Corner just as an aggregation of 
orangespine unicornfish streams by, a black-and-orange 
blur that turns the water column darker than the sky. The 
current doesn’t allow us to view the spectacle for long, 
however. It shuttles us rapidly past an anthia-clouded, 
coral-covered slope to deposit us on the site’s namesake, 
a rocky, rubbly elbow at 40 feet. The water brutally whips 
past, and at our guide’s signal we hook in to watch silvertip 
and gray reef sharks hunting in the blue. I fly above the 
reef like a kite in the wind, and the sensation is glorious. 

Back on the surface, our guide looks at the boat 
captain and nods meaningfully, prompting another rain-
pelting ride through a series of islands and channels. 
We must have passed inspection. When we arrive at 
our destination, the famed Blue Corner, the excitement 
on the boat is palpable. The mooring line pulses in the 
swell and the current, indicating that we’re in for a hell 
of a ride. When we hit the water there’s no time for 
contemplation; it’s mere seconds before we reach the 
plateau that’s one of the best-known dive sites on the 
planet. We hook in at the reef’s edge at 55 feet, dig our 
teeth into our mouthpieces and do our best to manage 
our cameras in the rip-roaring flow. 

Dozens of gray reef sharks parade past just feet from 
us, stacked up in the current and completely indifferent 
to our presence. Dogtooth tuna, also key players in 
the show, seem more voracious than the sharks, their 
gluttonous tendencies made clear by occasional, echoing 
THWACKs that denote the unfortunate demises of 

nearby jacks. One by one, we release our hooks and drift 
over the plateau to check out the second-tier wildlife 
attractions: eagle rays, a school of chevron barracuda, 
a leaf scorpionfish miraculously holding position and 
sweetlips angling for a cleaning. 

We’re happy to discover that Palau also has plenty 
of hook-optional sites. At Ulong Channel we explore 
a towering hard coral wall before arriving at a shallow 
passageway. The current here feels like child’s play 
after Blue Corner, and we float past patrolling gray reef 
sharks and sleeping whitetips, a large ball of jacks and 
streams of bigeye, bright against a sandy backdrop. 

German Channel simply requires that we hunker 
down next to a rocky cleaning station at 65 feet and 
wait for the inevitable procession of mantas and reef 
sharks. Mellowest of all is Dexter’s Wall, a sloping, 
anemone-studded dropoff that reaches to within inches 
of the surface. Thanks to nearby nesting areas, the site 
is riddled with turtles. A pretty hawksbill, descending 
from the surface, gets a glimpse of her reflection in my 
port and makes chase, doggedly pursuing her glassy twin 
from one end of the reef to the other. And here, as with 
every other offshore reef in Palau, all you have to do to 
view a gray reef shark is glance into the blue. 
 
A SUNKEN PAST
Surrounded by the splendor of these islands, it’s nearly 
impossible to comprehend the gory battles that took place 
here during World War II. But as the site of one of Japan’s 
strongest and most critically located naval bases, Palau 
was an irresistible target for the United States. Operation 
Desecrate 1, one of the major battles in Palau, consisted 
of a merciless, 48-hour-long air raid that killed thousands 
of soldiers, sank or damaged 36 Japanese ships and 
confirmed Japan’s wartime shift to a defensive posture. 

The shelter of Koror’s Malakal Harbor is filled with 
historically significant shipwrecks, though most divers 
visiting Palau never view them. If there’s one positive 
aspect to our visit being plagued by bad weather, it’s 
that we have a need to stay in the harbor — and a rare 
opportunity to explore these wrecks.

We’re indoctrinated on the Helmet Wreck, named 
for the stacks of helmets visible in the ship’s hold. I’m 
not a war buff, but even I recognize the scene in front of 
me: a sunken transport vessel with its hull splayed open 
and depth charges spilling from the wound. Discovered 
in 1990, few details are known about the ship’s demise 
(though the gaping hole in its starboard side confirms 
the cause). The 189-foot-long, artifact-packed structure 
is upright and rests in 45 to 110 feet of water, which has 
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A diver inspects the artifacts, 
including sake bottles and a 
gas mask, on the deck of the 
Helmet Wreck.

Opposite: Gray reef sharks 
patrol Palau’s famous Blue 
Corner — and most other 
sites as well. 
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Clockwise from top left: A 
frequently dived wreck, the Jake 
seaplane is one reminder of 
Palau’s war-torn history. Glittering 
alien creatures fill the water 
column during Palau’s famous 
blackwater dives. It’s well worth 
the early wake-up call to watch 
Palau’s bumphead parrotfish 
spawn at dawn.
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made it a favorite of wreck divers. We carefully inspect 
the depth charges and helmets before moving forward, 
passing the compass that sits on the bridge and circling 
the bow. Before ascending we take our time looking 
over the items that rest near the stern gun: boxes of 
detonators and bottles, a gas mask and dishes. 

Palau’s violent history is again made clear when we 
dive the IJN Iro. This Japanese oil tanker was bombed 
multiple times while at anchor, which killed 50 crew 
members, including the captain. The Iro is a monstrous 
upright structure, 470 feet long, and the persistent rain 
has turned the water column murky. With the main 
deck lying at a shadowy 90 feet, I can’t help feeling 
spooked as the huge stern gun comes into view. The 
wooden structures that once shielded the platform are 
gone, leaving behind an eerily skeletal framework. There 
are no other divers around us, and I feel the need to look 
behind me, paranoia taking hold as a result of narcosis 
or thoughts of bloody war. When we ascend toward the 
aft mast and then the towering goalposts amidships, I 
feel my nerves loosen. The posts, carpeted by anemones 
that provide homes for dozens of tomato anemonefish, 
are reeflike enough to impart familiarity and relief. 

The Chuyo Maru, another ship that was bombed 
at anchor, is a short ride away. This 285-foot-long 
freighter rests upright at 115 feet, and though smaller and 
shallower than the Iro, it’s no less fascinating. We explore 
the stern gun and nearby ammunition boxes, each 
covered with a colorful combination of sponge and black 
coral. Meanwhile, the tech divers in our group beeline 
straight for the silty, overhead comfort of Chuyo’s engine 
room, its incredibly intact components famous among 
wreck enthusiasts the world over. We rendezvous at the 
upright kingposts, watching together in admiration as 
anthias rise from the abundant hard coral. 

Perhaps the most commonly visited war relic here is a 
seaplane (thought to be sunk while stationary) commonly 
called the Jake. Resting in a pristine coral garden in 45 feet 
of water, the plane’s nose is layered with hard corals and 
sponge, and wire coral pokes from the cockpit and wings. 
The sun has made a brief appearance during our dive, and 
in the late afternoon rays, the scene is oddly peaceful.

SUNDOWN AND SUNUP
Our time in Palau is dwindling by the time we’ve conjured 
the motivation to do a night dive. With the reefs and 
wrecks and schooling fish and sharks, I’ve found it hard 
to get enthusiastic about being tethered under a skiff over 
nothingness. It takes a minute to get accustomed to it; a 
mild current is running (no surprise there), giving us the 

strange sensation that we’re drifting through space. That 
impression is furthered by the alien beings that pass by at 
regular intervals. At first glance they are nothing special, 
just specks of crud in the water, but my perception 
changes when I aim my light’s beam and look closely. 
How have I missed this before? The nighttime open 
ocean, it turns out, is filled with gleaming, darting babies, 
the tiniest of which are protected by transparency — this 
is the basis of blackwater diving. 

I forget about the deep water and concentrate as 
our guide points out various creatures to me. My poor 
camera lens struggles to focus, as do my inexperienced 
and aging eyes. After 30 frustrating minutes, I decide to 
stick with older — and blessedly pigmented — creatures, 
making exceptions for squid and tiny jellyfish. Hours 
pass in a psychedelic blur, and when I surface under a 
star-filled sky, I feel oddly tranquil (despite the certainty 
that this was one of the least-productive photographic 
dives of my life). It’s a moment of weakness, so when the 
guide asks me how I’d feel about doing a spawning dive 
the next morning, I’m easy prey. 

Serenity and niceties are in short supply when my 
alarm goes off at 4:45 a.m., and our small group of 
suckers staggers groggily toward the coffee, grunts 
at one another and blearily boards the skiff we 
disembarked only hours before. We make a short run 
to an unnamed site, gear up and drowsily roll into the 
dark ocean, the moonless sky having clouded over once 
again. Below us we can make out dozens, then hundreds 
of bumphead parrotfish pacing back and forth over the 
shallow reef. This spectacle alone is almost worth the 
price of admission — each fish is more than 4 feet long, 
and because they’re a vulnerable and heavily overfished 
species, viewing hundreds of them at once is almost 
more than my unfocused brain can handle. But I know 
that something more is happening, something big. 

We follow the mass of parrotfish to deeper water, 
where they meet up with masses and masses of other 
parrotfish. Thousands of bumpheads now mill around 
below us as we desperately monitor our depth and try to 
decide how best to photograph this huge gathering of fish 
with almost no ambient light. Suddenly, a cluster of fish 
bolts upward into the water column, a female releasing 
her eggs, surrounded by a throng of males releasing 
sperm. A fat bull shark plows toward them, missing the 
amorous mob by inches. The bumpheads continue to 
swim, and we follow them doggedly, breathing away our 
air supplies at an alarming rate. As a dim morning light 
penetrates the water, the fish rise and fall again and again 
and again, the ocean misty with a new generation.



HOW TO DIVE IT
The Republic of Palau, located in the Western Pacific, comprises 
more than 300 islands and forms the western chain of Micronesia’s 
Caroline Islands. In 2015 Palau established a marine reserve that 
protects 193,000 square miles of ocean — one of the largest marine 
sanctuaries in the world. 

GETTING THERE: Multiple airlines 
travel to Koror, Palau’s most 
populous island. Americans can 
enter Palau for up to a year 
without a visa, while citizens of 
many European Union countries 
can stay for up to 90 days in any 
180-day period. Citizens of most 
other countries can obtain a 
30-day visa upon arrival. 

SEASONS: Water temperatures in 
Palau are in the low- to mid-80s 
(°F) year-round. A 3 mm full 
wetsuit is recommended. The 
dry season, thought to coincide 
with the best diving conditions, 
spans from November to 
May, though rain showers are 
common year-round.  

CONDITIONS: While some sites 
are fine for novice divers, much 
of the diving in Palau is better 
suited to experienced divers. 
Divers must carry a valid dive 
permit ($100 for 10 days) and 
be led by a local guide. Currents 

in Palau can be extreme; a surface marker buoy is required, and a 
reef hook is recommended at certain sites. There is a recompression 
chamber on Koror.

THE POPULAR CROWD: Blue 
Corner, Ulong Channel, Siaes 
Corner and German Channel — 
some of Palau’s most famous 
dives — showcase the incredible 
marine biodiversity for which 
the destination is known. 
Because of the sites’ popularity, 

diver pressure can be extreme at 
certain times of day. You can help 
minimize the impact by seeking 
out operators who specialize in 

unique itineraries, small or private 
groups, lesser-known sites and off-
peak dive times.

WAR AND HISTORY: There are 
numerous accessible World War II 
shipwrecks in Palau’s waters, and  
a good number of them lie within  
reach of recreational divers. An 
excellent resource on the wartime 
aspect of Palauan history and diving  
is the recently published book Dive 
Palau: The Shipwrecks by Rod 
MacDonald. Additional topside 
attractions, most notably the island  
of Peleliu, may also hold special 
interest for Palau visitors who are 
history buffs. A land permit is required 
to visit the artifacts. AD
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From left: Curious squid are commonly seen during Palau’s blackwater dives. Palau’s pristine walls are lush with sea fans, corals and 
sponge. Palau’s bustling turtle nesting sites mean that hawksbill and other species are commonly encountered on dives.

Opposite: A sweetlips opens wide for cleaning at current-swept Blue Corner.
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T E X T  A N D  P H O T O S 
B Y  S T E P H E N  F R I N K

S
pring Break 1978 was one of the singular 
events that shaped my life. I was living in 
Colorado, perfectly happy with my Rocky 
Mountain high, and working in a photo lab 
to make a living. I had stayed in touch with 

a swim-team buddy from high school who was living 
in Key Largo, Fla. He worked as a treasure diver, and 
back then divers could still find booty and artifacts on 
the wrecks of the Spanish galleons that ran aground off 
the Upper Keys in 1733. I took a dive holiday to Key 
Largo that year, found I really enjoyed the diving and 
started thinking that I could make a living there. Lots of 

tourists were diving John Pennekamp Coral Reef State 
Park, and I thought if I were to open a little shop to rent 
underwater cameras and process E-6 slide film, maybe I 
could get by and enjoy the lifestyle for a year or two. 

I moved to Key Largo in November of that year. It 
certainly never occurred to me then that this little island 
would be where I would meet my wife, where we would 
raise our daughter and where I would still be a member 
of the dive community four decades later. Some things 
have changed over the years, but the diving that enticed 
me — and makes Key Largo one of the world’s most 
popular dive destinations — remains constant.

A LEGACY OF MARINE CONSERVATION

An aerial view reveals the relatively large landmass 
of Key Largo, the largest of the Florida Keys. 
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SIZE MATTERS
An accident of geography differentiates Key  
Largo from other South Florida dive locales.  
The island’s relatively large size (largo is Spanish  
for “long”) obstructs the flow of turbid water  
from its west side (Florida Bay and the Gulf of  
Mexico) onto its reef during outgoing tides. And  
the proximity of the reefs to the cleansing waters  
of the Gulf Stream enhances visibility and nourishes 
marine life. 

CONSERVATION MATTERS
Having coral reefs this impressive and this close to 
Miami (Key Largo is the northernmost of the Florida 
Keys) meant dive tourism was there earlier than almost 
anywhere else. In the late 1950s divers were towing 
small boats to Key Largo to explore its reefs. Some 
divers were even taking photos. My friend and mentor 
Jerry Greenberg was among the first (see AlertDiver.
com/jerry_greenberg). 

Writing in his seminal 1963 memoir Adventures of a 
Reefcomber, Greenberg celebrated the establishment of 
John Pennekamp Coral Reef State Park in December 1960:

Fencing off this submarine wonderland as a park came 
in the nick of time. Long regarded as an “oasis of the 
ocean,” the reef came perilously close to being reduced 
to an underwater desert. Curio collectors wantonly 
uprooted acres of coral forest, while spearfishermen 
butchered fish just for the sake of target practice. 
Chunk by chunk and fish by fish the reef faced 
systematic destruction at their hands. Only prompt 
action by conservationists helped establish the reef as a 
public preserve to safeguard its unique beauty. 

The queen angelfish is 
among the Keys’ most 
colorful reef dwellers. 
A goliath grouper and 
a nurse shark have an 
unusual collision near the City of Washington shipwreck. Aquarius 
Reef Base is an underwater habitat where scientists can work in 
saturation. Entry is through an air hatch in which the reflections of 
fish swimming below can be seen.

http://www.alertdiver.com/jerry_greenberg
http://www.alertdiver.com/jerry_greenberg
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John D. Pennekamp was an editor and columnist for 
the Miami Herald, and his editorials combined with 
the observations of respected marine scientists such as 
Gilbert Voss, Ph.D., helped sway public opinion toward 
support for the park. State waters extend only three 
nautical miles from the coastline, and most of the best 
fringing reef habitat lies six miles offshore. In terms 
of protecting the true reef tract, the park was more 
perception than reality in the early days. But for the 
next 15 years Pennekamp Park provided presumptive 
protection to the coral reefs offshore. Effective 
preservation of the main coral reef came in 1975 with 
the federal government’s establishment of the Key Largo 
National Marine Sanctuary, which extended protection 
from the edge of state waters to the 300-foot depth 
contour (isobath). Protections were expanded further 
in 1990, when the National Oceanic and Atmospheric 
Administration (NOAA) established the Florida 
Keys National Marine Sanctuary (FKNMS), which 
incorporated the existing Key Largo and Looe Key 
sanctuaries. Managed jointly by NOAA and the state of 
Florida, the FKNMS covers 2,900 square nautical miles 
of water, protecting the entirety of the Florida Keys.

The genius of the FKNMS is in its system of 
marine zones, each with specific purposes and 
regulations. With certain exceptions, fishing is 
prohibited in sanctuary preservation areas (SPAs) 

and ecological reserves (ERs), while some areas are 
open to spearfishing and hook-and-line anglers. The 
idea behind the sanctuary was to encourage selective 
recreation offshore, but FKNMS had to ban some 
activities such as coral collection and, later, collection 
of endangered conch. The protected areas serve as 
nurseries for the rest of the reef ecosystem and include 
the most popular sites among visiting divers. The idea 
of protected nurseries guided the evolution of these 
zones; they are the foremost reason Key Largo hosts 
more and greater diversity of marine life than just 
about anywhere else in the Western Hemisphere.

MOORING BUOYS
Mooring buoys are so pervasive throughout the Florida 
Keys (and the diving world) that it is strange to think of 
a time when they were not in use. But that is how it was 
when I first began diving Key Largo. Navigation towers 
marked a few of the reefs, most notably Molasses Reef and 
the Elbow, but captains still had to know the best spots to 
drop their divers. Long before GPS, captains might line 
up the legs of a tower in a certain way or triangulate some 
barely visible shoreline references to figure out where they 
should deploy the anchor. If they were careful and lucky, 
the hook might land in the sand, but as often as not the 
line or the anchor dragged through fragile coral. 

Thanks to the influence and hard work of local 
residents John and Judy Halas, who developed a 
mooring buoy anchoring system, mooring buoys were 
installed throughout the Florida Keys, and anchor 
damage to the reefs was significantly diminished. More 
than 490 mooring balls are now available throughout 
the Florida Keys, and their significance in the 
protection of the area’s corals is incalculable.

MARITIME HISTORY
Given Key Largo’s extensive shallow reef system, 
numerous ships have come to ruin here. The upside 
of these tragedies is excellent habitat for marine 
life and fascination for divers. While there are 
numerous smaller wrecks of uncertain origin, such 
as the Civil War Wreck, two that are large enough to 
regularly host groups of visiting divers are the City of 
Washington and the Benwood.

The City of Washington had reached the end of its 
utility as a 320-foot island freighter when it ran aground 
near the Elbow tower in north Key Largo while being 
towed in 1917. Built in 1877, the ship entered the 
collective consciousness in 1898 for being moored near 
the USS Maine when the Maine exploded in Havana 

Acquired from the Navy, the 510-foot Spiegel Grove was sunk 
off Key Largo on May 17, 2002. It landed upside down but was 
repositioned onto its starboard side. Incredibly, three years later 
Hurricane Dennis set the shipwreck perfectly upright.



ALErTDIVER.COM  |  85

Harbor in Cuba, precipitating the Spanish-American 
War. The City of Washington and a nearby Spanish 
cruiser rescued 90 crewmen from the Maine. 

Like most large ships run aground in shallow water 
(25 feet, in this case), the City of Washington wreck 
was blown apart to avoid being a hazard to navigation. 
But there is still sufficient superstructure for it to be 
recognizable as a ship and to provide refuge for the 
schooling fish and green morays that reside there. 

The Benwood was a casualty of World War II, sinking 
during a time when German U-boats prowled off South 
Florida. Freighters often ran with their lights off to avoid 
being easy targets for submarines, but the practice led to 
more than one collision. On the night of April 9, 1942, 
while carrying a load of phosphate rock to Norfolk, Va., 
the Benwood collided with the Robert C. Tuttle, sustaining 
crippling damage. The Benwood ran to the safety of 
shallow water but only made it to 25- to 40-foot-deep 
water before it sank. It too was blown apart for being a 
hazard to navigation, but enough remains that divers can 
make out its crushed bow, and the ribs and deck plating 
are magnets for schools of goatfish, schoolmaster snapper 
and seasonal congregations of glass minnows.

ARTIFICIAL REEFS
In my 40 years in Key Largo I have been intimately 
involved in two big artificial reef projects, the first being 
fairly easy and straightforward. The second was neither.

Our first community shipwreck project was to 
acquire, clean, tow to Key Largo from Boston Harbor 
in Massachusetts and sink a pair of U.S. Coast Guard 
cutters: the Duane and the Bibb, each 327 feet long. 
While I might be repressing some of the problems 
associated with the project, it seemed like it all went 
very smoothly and remarkably inexpensively. Granted, 
it was 1987, and a dollar went further then, but we 
spent only $300,000 on the project. That might be the 
deal of the century considering the popularity of the 
Duane, especially among visiting divers. 

The Bibb landed on its starboard side; given its 
narrow beam and 130-foot depth, it is best suited 
for technical divers. The Duane, however is perfectly 
upright and holds a massive concentration of fish: 
bluestriped grunts in the wheelhouse, Atlantic spadefish 
swirling about the bow, barracuda alongside the radar 
tower and gray snapper amidships. 

The second project was the Spiegel Grove, and it was 
a nightmare of epic proportions. For the Florida Keys 
dive community, however, it turned out to be a gift 
that keeps on giving. 

After the success of the Duane and the Bibb, several 
of us in the local dive community set about pondering 
how we could do another wreck, bigger and better. 
We had some money left over from the last project, so 
we sent Bill Harrigan, the former FKNMS manager, 
to scout the derelict ships of the James River Reserve 
Fleet in Virginia. We settled on the 510-foot Spiegel 
Grove. With a budget supported by a grant from the 
Monroe County Tourist Development Council, along 
with individual and business donations, the Spiegel 
Grove was acquired from the U.S. Navy in June 2001, 
cleaned of contaminants and towed to Key Largo. 

The ship was sunk May 17, 2002, but it sank 
completely upside down, presumably as a result of 
internal bulkheads giving way and prematurely flooding 
the engine compartment. Marine salvors ultimately 
managed to place the ship on the bottom, where it rested 
on its starboard side for the next three years. Incredibly, 
storm-driven surge from Hurricane Dennis set the wreck 
perfectly upright on July 9, 2005. This project was a lot 
more expensive than the previous one, costing about $1.5 
million once salvage costs were considered. But Dennis 
did his work for free, and now Key Largo enjoys a wreck 
of immense stature and popularity.

CHRIST OF THE ABYSS 
Often considered the symbol of John Pennekamp 
Coral Reef State Park, the statue of Christ of the Abyss 
actually sits in federal waters five miles offshore at 
Dry Rocks reef. Originally donated to the Underwater 
Society of America by dive equipment manufacturer 
Egidio Cressi, this 8.6-foot tall, 4,000-pound bronze 
statue was installed on a concrete pedestal in 25 feet 
of water on Aug. 25, 1965. This site is actually more 
popular with snorkelers than divers, but for many 
no visit to the underwater wonders of Key Largo is 
complete without a splash on the Christ statue. 

Alexa Frink snorkels at the Christ of the Abyss Statue. Sunk in 
25 feet of water off Dry Rocks Reef, the statue has come to be 
considered the symbol of John Pennekamp Coral Reef State Park.
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REEF DIVES
More dives are probably done on Molasses Reef each 
year than on most islands in the Caribbean. Marked 
by a 45-foot-tall lighted steel tower and more than 30 
mooring buoys, Molasses is a massive reef complex with 
underwater attractions that vary widely between its north 
and south ends and its shallow and deeper sections. At 

the south end, areas such as Fire Coral Cave and Permit 
Ledge are susceptible to significant currents, but these 
attract horse-eye jacks, schooling barracuda, permit, 
goliath grouper and ever-present eagle rays. Large schools 
of grunt swarm there as well, but they are common 
on most Key Largo reefs, so we won’t count them as 
noteworthy here. To the south the currents are generally 

Clockwise from top left: Bottlenose dolphins swim in the translucent waters off Molasses Reef. A marbled grouper and queen angelfish cross paths 
at Fire Coral Caves. Spotted eagle rays patrol Permit Ledge. A golden coney hovers above the wreck of the Duane. A great barracuda swims among 
glass minnows at the appropriately named Minnow Caves. Opposite: An aerial review of Molasses Reef reveals the spur-and-groove coral formations.
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HOW TO DIVE IT
GETTING THERE: The Florida Keys are “The Islands You Can Drive To,” and 
that is how most people get here, via a flight to Miami International Airport 
(MIA) and a rental car. Since “the Stretch” (the 18-mile road connecting 
Key Largo to the Florida mainland) was improved with a barricade divide 
to avoid the frequent head-on collisions of the past and an elevated 
bridge to avoid the delays caused by the old drawbridge at Jewfish Creek, 
daytrippers from Miami and Ft. Lauderdale are the new normal. 

CONDITIONS: Most of the dives are shallow, at least on the coral reefs 
(30 feet and shallower). But deep wreck dives can be had on the Spiegel 
Grove and Duane. On these wrecks it is the current, not the depth, that 
can be challenging. To sink these large ships upright and still allow 
35-40 feet of clearance for shipping traffic, they had to go in deep water. 
Deeper water is prone to Gulf Stream flow, which is unpredictable and 
likes to meander. On any given day the current might rip, or it might 
be totally slack. It can change dramatically between the surface to the 
bottom or over the course of any given dive.

Perhaps the biggest surprise novice divers have when diving Key Largo 
is how rough it can be when the winds rage. There is no leeside protection 
here, and a southeast wind can build some pretty heavy seas. The dive 
operators are savvy and professional, realizing the challenge is not getting 
guests off the boat in heavy seas but getting them back aboard on a 
bucking dive ladder. Because Key Largo is normally calm, warm and clear, 
I think many visitors are unprepared for when conditions turn ugly and may 
not have experience coping with heavy seas. 

less significant (often absent), so sites such as 
Aquarium, Spanish Anchor and the Winch 
Hole are generally effortless and rewarding.

Three mooring buoys mark the site 
Deep Molasses, where at 45 to 65 feet the 
bottom transitions from spur-and-groove 
hard corals to large barrel sponge and 
deepwater gorgonian. The marine life is 
different too; here divers can encounter reef 
butterflyfish (Chaetodon sedentarius), which 
are conspicuously absent on the shallow reef. 
Large queen and blue angelfish are around 
on virtually every dive, and turtles frequent 
this area as well. I have seen manta rays here 
and even photographed an exceedingly rare 
blanket octopus (Tremoctopus violaceus). 
You never know what might come swimming 
by, borne on Gulf Stream currents.

Many other sites are in the Key Largo 
portion of Florida Keys National Marine 
Sanctuary, each offering specific attractions 
to those in the know. At North North 
Dry Rocks, the angelfish are especially 
photogenic against the colorful encrusting 
sponge. Divers can take in the large field 
of elkhorn coral at Horseshoe Reef. The 
seasonal aggregations of glass minnows in 
the swim-through tunnels of French Reef 
and Minnow Caves are remarkable. 

THE FISH
Fish are the grand differentiator in Key 
Largo diving. There are just so many, and 
they are accustomed to living in a marine 
protected area, so they do not see divers as 
threats. For underwater photography, this 
is a revelation, and it is the reason I have 
taught underwater photo classes here every 
year since 1982. 

Hundreds of thousands of divers visit 
Key Largo each year for scuba diving and 
snorkeling adventures. I am sure at some 
point just about every one of them has 
the same thought I do when I am at the 
gunwale of a dive boat, looking over the 
side into the crystalline water: I can hardly 
believe we have this here, that it is so good 
and just six miles offshore and 60 miles 
south of the Miami metropolitan area’s  
6 million people. AD
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eff Orlowski wakes to the familiar trill of his 
phone’s alarm. Flat on his back, he rubs his eyes 
and then silences the phone. He makes a quick 

breakfast and peeks out the window to assess the 
weather. Which of the 60 sites should we dive this 

morning? He and his team will visit about 25 of 
them before the day is done. 

He determines when high tide will be and glances 
back at his phone. Email notifications and messages 
from his production team are piling up. He checks 
a few, but it’s already 9 a.m. — time to get moving. 
He abandons the phone for a bigger, heavier piece of 

equipment: his 6K RED digital camera, which can see 
better than humans can. Swinging the lens to his eye, 
he walks through the hot Australian air, damp with sea 
breeze, to his dive partner’s sleeping quarters. Orlowski 
pushes the door open and starts recording with the 
RED. His dive partner, Zack Rago, is sprawled across a 
mattress like a 6-foot-3-inch starfish, the sheets tangled 
at his feet. He groans. From behind the RED, Orlowski 
smiles, “Good morning, Zack!” 

Rago pushes himself upright and runs a hand through 
his salt-crusted hair. After a month of living with 
Orlowski at the Lizard Island Research Station, Rago 
is used to the camera. Twenty-three years old with 
shoulders tan from daily boat rides to their Great Barrier 
Reef (GBR) sites, Rago hangs his head and yawns away 
the morning grogginess. He sighs, “Good morning, Jeff. 
Time to see what’s died so far today.” And so their long 
day beneath abnormally hot waves begins.

Long before Orlowski found himself on Lizard Island 
on the GBR, he had turned to the oceans as the subject 
of his next film. He’d met a man named Richard Vevers, 
who’d given up a hotshot career in advertising to tell the 
ocean’s story. Vevers had begun by compiling a massive 
amount of beautiful underwater footage with the Catlin 
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Seaview Survey and unveiled it through the Street View 
feature of Google Maps. But that wasn’t enough.

With their own eyes, Vevers and Orlowski saw an 
ocean struggling for survival, but how could pretty 
pictures of seals or sea turtles convey that? Vevers 
looked to scientists for answers and found the story 
of coral reefs. Reefs offered a visual way to reveal the 
ocean’s plight.

With Orlowski along for the ride, Vevers met with 
scientist after scientist about the keystone species of the 
ocean’s most diverse ecosystem: the corals themselves. 
They were getting sick, bleaching bright white and, in 
some cases, dying. Vevers found scientists who could 
predict the location of the next bleaching event based on 
(abnormally high) ocean temperatures. They assembled 
a team of diver-cinematographers to capture the 
bleaching as it transpired. 

Enter Rago, resident coral nerd. Although he grew up 
in landlocked Colorado, Rago sought out the sea and its 
quietest, most unassuming creatures at every opportunity. 
He looks at coral the way most people would look at baby 
monkeys — with love and fascination.

After four years of work, the team got the footage 
it needed. Chasing Coral premiered at Sundance Film 

Festival in January 2017, and so began a quest to “speak 
for the corals” and show audiences what is happening 
beneath the waves. The group hopes viewers 
worldwide will heed the corals’ warning.

I caught up with Orlowski a couple of weeks ago, and 
we talked about the filmmaking process and the perks 
and pitfalls of some of the diving he did during filming.

How did you start diving?
In 2005 I went to Thailand after the tsunami. After 
helping out with cleanup for a week, I went to a 
different part of Thailand to get my open-water 
certification. I didn’t dive again until this film started, 
but in the course of filming I got my advanced 
open-water and rescue diver certifications. Now I’m 
wrapping up my divemaster training.

What prompted you to make an underwater film?

A member of the Chasing Coral team captures footage of Glover’s 
Reef, Belize. 

Opposite: Chasing Coral director Jeff Orlowski prepares the team’s 
custom-built drone for flight. 
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thought I knew a lot about climate change before 
I worked on Chasing Coral. Then one day I got 

an email from Richard Vevers, who described how 
much coral reefs were changing. For me, this opened 

a window onto an ecosystem I knew very little 
about. We explored stories about plastic, ocean 

acidification, waste runoff, overfishing — you name it. 
Then on the very first dive we did with Richard, we saw 
coral bleaching. That dive was in 2013 in Bermuda. As 
Richard continued to document bleaching in different 
places, we realized this was the storyline to follow.

What was your first impression of Richard?
Richard was a guide for me. He was teaching me 
about the oceans, and he could communicate complex 
science very efficiently.

What was the most compelling thing about the ocean 
information he shared with you in those early days?
Richard kept traveling to different sites around the 
world and bringing back images of bright white coral. In 
American Samoa he was photographing healthy coral, 
and six months later he went back to find it had turned 
totally white. He went back again soon after, and it was 
dead. He was the one and only person on the front lines 
documenting this. Scientists were studying it, but they 
weren’t creating these intense images.

When in the process did you know that you would 
focus on the Great Barrier Reef?
When we saw the extent of the coral bleaching on the 
GBR last year, we knew exactly what story we would 
be telling. I was living at Lizard Island with Zack. He 
was emerging as this great, dedicated character, and 
we were finally getting the imagery we’d been after by 
diving the same sites every day.

Tell me more about Zack.
We had been working with Richard to figure out how to 

document the bleaching, and we kept reaching out to 
people to help us design underwater cameras that could 
capture time-lapse imagery. That’s how we found Zack, 
who in many ways carries the emotional heart of the 
film. Through the process of developing this camera 
system we found out Zack is a coral nerd who grew up 
working in a coral aquarium in high school and college.

I remember you coming home from that first trip 
with Zack, saying, “I have to film this guy more.”
We knew corals were bleaching, but it was still 
challenging to pinpoint exactly when it would happen 
and capture it on camera. We had been working 
with a team of scientists, including Mark Eakin at the 
National Oceanic and Atmospheric Administration 
(NOAA), to predict it. 

We’d gone to Bermuda and the Bahamas and Hawaii, 
but there were all sorts of technical challenges with 
the equipment. We just weren’t getting the footage we 
needed. Very unfortunately for the reef, but fortunately 
for the film, the bleaching event continued longer than 
expected, giving us the chance to follow it to Australia. 
Going to Australia was a huge risk for us.  “Would the 
cameras work this time?” So we changed our approach 
and kept a crew on the ground to respond quickly if 
things changed. I went with Zack to Lizard Island, 
and another team went to New Caledonia, capturing 
bleaching and mortality there. They saw some incredible 
and unique coral behavior; having two teams really 
made a difference in our ability to tell the story well. 

How did you find divers who could shoot the film 
— divers who were also cinematographers?
At the very beginning there was Andrew Ackerman, a 
young, aspiring filmmaker who had volunteered for us 
on other small projects. As Chasing Coral got started, 
I learned that he was a very experienced diver. So that 
was dumb luck and good fortune. Andrew became my 
dive instructor and guide, and he had a keen interest in 
learning more about underwater cinematography, so 
we shot a lot of the film together. 

Hundreds of divers actually contributed to the film. A 
lot of them were citizen scientists and volunteers from 
around the world who responded to our global call for 
footage of coral bleaching from their own backyards. 
That’s one of the parts of the film I’m most proud of.

What was the hardest dive you had to do for this film?
For me personally, one of the toughest was in 
Papua New Guinea. There was nothing technically PH
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challenging about the dive, but we were with a bunch 
of tourists, and I could see it was an unhealthy dive 
site — really mediocre. But some of the people in the 
group had just gotten certified and were just ecstatic. 
So for me it was a depressing recognition of a changing 
baseline. Things are changing so much, the sadness 
I felt was less about the dive itself and more about 
witnessing new divers who might never get to see how 
beautiful the underwater world can be or once was.

What were the most fun, healthy dives you got to do?
Cuba was amazing, and the southern parts of the 
GBR were still healthy and magical — very different 
from our sites off Lizard Island to the north. The 
southern GBR was a glimpse into, you know, “so THIS 
is what it’s supposed to look like.” Seeing the three-
dimensional structure, the verticality, was amazing. 
The reef really is like a city.

But even at some of those sites, Ove Hoegh-Guldberg, 
one of the film’s lead scientists who has studied the GBR 
since the 1980s, said, “No, this is a B+.”

There’s that changing baseline. And what about the 
diving at Lizard Island?
Lizard Island was a great place to work. The facilities 
were amazing, and we could take out the boat ourselves. 
We were often diving in shallow water, getting tossed 
around by the current. The water was too warm, and the 
coral was bleaching, dying and rotting. Diving among its 
corpses was not fun, but we were finally in the right place 
at the right time, with all our gear, to capture the story.

What did you learn about the ocean from this 
experience?
The biggest eye-opener was that the oceans are 
absorbing more than 90 percent of the heat from 

climate change, which is affecting not just coral reefs but 
ecosystems throughout the ocean. The Earth’s surface 
would be about 122°F if the ocean were not absorbing all 
that heat. That has been the biggest wakeup call to me.

I also realized that most people who go scuba diving 
recreationally are taken to the healthiest places, so we 
saw a side of the oceans that a lot of people — and 
even a lot of divers — have not seen.

Speaking of education, who was one of your best 
teachers during this process?
Ocean scientist Ruth Gates. She could explain how corals 
work — how they seem simple but are sophisticated in 
a quiet way. Richard was blown away by watching coral 
polyps go about their business under her microscopes. 
We got to see them as animals working symbiotically 
with plants, creating this underwater world.

Why should people care about what’s going on with 
coral reefs?
In many ways, this is not even about coral reefs 
anymore. Coral reefs are the current ecosystem being 
devastated, but if we don’t address this problem now, 
we are going to continue to lose whole ecosystems. We 
are beyond losing individual species.

Our actions on this planet are fundamentally shifting 
the stability of the systems we depend on: where we grow 
our food, where we get our water, where we live. All of that 
is in jeopardy because of changes we are inflicting upon 
the planet right now. It’s not a matter of protecting nature 
for nature’s sake. If we hope to keep human civilization 
functioning, we need to figure out how to let the planet 
gain some stability and balance back. Without that, we will 
see massive human suffering in the coming decades. 

Divers have a unique opportunity to see coral reefs 
bleaching and help spread awareness. AD

Before and after images show coral bleaching at American Samoa between December 2014 and February 2015 (left) and the 
overgrowth of bleached coral by algae at Lizard Island on the Great Barrier Reef between March and May 2016 (right). 
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HUMPBACK WHALE, SILVER BANK, DOMINICAN REPUBLIC
All who make the sojourn to the Silver Bank, Dominican Republic, between February and 
April go to be in the water with Atlantic humpback whales. But even while at anchor on the 
liveaboard, the action can begin at any moment. We noticed a lot of surface action not far 
from the boat and ventured out to observe three male humpbacks in an apparent competition, 
displaying all manner of grunting and roaring vocalizations, rostrum blows, lateral fluke swipes, 
bubble streams and head lunges in the course of mating challenges. Here a male humpback 
whale breaches after dueling a few other males for a female. This image is a composite of 
three frames from a motor-drive sequence of a single whale and a single breach.
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U
nderwater photographers and dive 
operators live in symbiosis. We 
photographers couldn’t do our jobs 
without the boats and services of dive 
professionals, and we hope the articles 
we write and the photos we publish 
will inspire others to enjoy the locales 

the operators service. Despite this interdependence, 
however, it’s uncommon for an individual to have 
made an impact as both a dive professional and an 
underwater photographer. Such is the unlikely path 
forged by Tanya Burnett. 

Burnett was born in Wisconsin, but soon afterward 
her father moved the family to the U.S. Virgin Islands, 
where he managed a distribution center for Hobart, a 
provider of equipment and services to the food retail 
industry. This provided Burnett with an early childhood 
of playing in the crystalline waters of St. Thomas. 

St. Thomas is where she first saw the world beneath 
the surface through a face mask, but she began diving and 
snorkeling in earnest when the family relocated to Miami, 
Fla. There she explored the waters of Biscayne Bay 
from her 13-foot Boston Whaler. A graduate of North 
Miami High, Burnett matriculated to Barry University 
in Miami Shores and entered its Sport Management–
Diving Industry program, an innovative, accredited 
curriculum developed by dive industry icon Tom Ingram 
(now president and CEO of the Diving Equipment and 
Marketing Association [DEMA]). Only the third woman 
to graduate from this program, Burnett not only became 
a scuba instructor but also left school determined to seek 
a suitable business opportunity. With her education, 
a $100,000 loan from her dad and a U.S. Coast Guard 
captain’s license, the 21-year-old Burnett was on the hunt 
for the right dive business to acquire.

After exhausting the area’s supply of dark and dingy 
dive shops that might be for sale, in 1991 she created 
the shop of her dreams — bright, airy and primed for 
underwater adventure: H2O Scuba in North Miami. 
Located on the water and with an early technical-
diving bias (hers was the first shop to pump what was 
then known as “voodoo gas” — nitrox), Burnett’s shop 

began working with Tom Mount and Bret Gilliam, 
respected pioneers in technical-diving education. 
That collaboration led to Burnett’s involvement in 
Technical Diving International (TDI) as a principal 
and a contributor to the texts for the Nitrox, Advanced 
Nitrox, and Trimix curricula. 

The shop grew very quickly in the early 1990s, but 
Burnett was keenly aware that brick-and-mortar scuba 
shops were under competitive pressure from online 
vendors. In a prescient and fortuitous moment she 
found a buyer for her shop, paid back her dad and 
established a version 2.0 career as a sales representative 
for TDI instructional programs, UWATEC computers 
and Dräger semiclosed-circuit rebreathers. Her territory 
included South Florida and the Florida Keys, and her 
dive and photo opportunities continued to expand. 
Around this time she also began leading expeditions 
to places such as Cocos Island, which commonly 
involved such logistical undertakings as shepherding 30 
rebreathers through customs and onto liveaboards. 

Underwater cameras were an important part of 
her world then, useful for illustrating textbooks and 
as a creative outlet during her time in the water. 
But Burnett’s career as a photojournalist likely had 
its genesis in a 1995 assignment from Fred Garth of 
Scuba Times: traveling to Borneo and Sipadan with 
the Borneo tourism authority as the client — a very 
nice first gig. This led her down a path familiar to 
many underwater journalists: illustrating travel articles, 
writing for dive magazines and selling stock photos 
through the agencies of the day. By 2002 she was 
leading dive trips around the world and finding success 
in selling fine-art photography to collectors. In 2006 
she married her underwater photo colleague, Kevin 
Palmer, and the couple founded Island Exposure Inc.

Despite Burnett’s professional success as both an 
artist and entrepreneur, she has dealt with her share 
of unpleasantness as a woman in a male-dominated 
industry. Photographer Allison Vitsky Sallmon once 
asked Burnett in an interview, “Has anyone ever said 
or done anything blatantly sexist or offensive to you as 
a diver?” Burnett replied:

SHOOTER :  TA N YA  G .  B U R N E T T

FROM DIVE OPS TO PHOTO OPS
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Oh yes! When I owned and operated my dive store starting at the age of 22, most guys didn’t want 
to ask me anything about dive gear, diving or spear guns. They would all look at my partner and 
defer to him for everything. He would purposely defer back to me, and I would end up taking over 
the conversation and giving the guy the information he was looking for. Surprise! We always giggled 
about how a 22-year-old woman could possibly know so much about this “man’s world” of diving. 
I still occasionally get an amused look when I’m gearing up for a dive with my camera system in 
hand, followed by the words, “Boy, that camera is bigger than you are; can you handle it?” 

Clearly she can handle the camera, as the images that follow so artfully attest.

OCEANIC WHITETIP SHARK, CAT ISLAND, BAHAMAS 
Cat Island is a rarely visited island ringed with blinding white sand and achingly beautiful water. 
It is also a special location that redefines our often dubious opinion of the oceanic whitetip 
shark (Carcharhinus longimanus). When I slipped into the deep velvety blue off the southern end 
of the island to meet a half dozen circling oceanics for the first time, I brought my respect, if 
not my fear. Belying their reputation as man-eaters, these predators were calm, methodical and 
unbelievably beautiful as the bright Bahamian sun danced across their backs.
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ELKHORN CORAL, SILVER BANK, DOMINICAN REPUBLIC 
It is interesting to witness a favorite destination evolve over decades. Small variations may 
be visible year to year, and much larger changes appear over time. Sometimes these changes 
show decline and are disheartening, but some sites show improvement and inspire us. The 
wreck of the Polyxeni rests hard aground on the same reef that offers a protected anchorage 
for the boats that arrive in early spring for whale watching. In the mid 1990s it was a comfort 
to see that familiar steel hulk, as it meant I was back to observe one of nature’s greatest 
marine spectacles: the humpback whales of the Silver Bank. Over the years the weather-
beaten Polyxeni has gradually compressed and crumbled, slowly giving the reef back to 
the sea. It was a special delight to recently snorkel over to the wreck and find a garden of 
elkhorn coral flourishing in the shallows. Rest in peace Polyxeni ; long live the elkhorns!
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SPOTTED DOLPHINS, GRAND BAHAMA ISLAND 
Amid the vast expanse of the shallow Bahama Banks exists one of the planet’s 
most delightful animal encounters. This curious trio of wild Atlantic spotted 
dolphins (Stenella frontalis) demonstrates why the experience remains 
captivating no matter how many times you visit. Spotted dolphins are inquisitive, 
remember frequent visitors and are always looking for entertainment. If you 
manage to appear to them that you belong in the water you may be rewarded by 
close passes, energetic loops and perhaps even a gift. Their mouths seem frozen 
in perpetual smiles, and it is not uncommon to find your own mouth similarly 
oriented. With a few flicks of their flukes they fade like ghosts into the blue, 
leaving a beautiful but seemingly lifeless sand desert beneath my fin tips.
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SOFT CORAL, SOUTH PANTAR, INDONESIA 
Indonesia is a wonderland of underwater imaging 
possibilities, and its regions are extraordinarily diverse 
and far-flung. In South Pantar I was amazed after 
descending a steep wall into a forest of rare red soft coral 
(Dendronephthya sp.). These corals were giants of their 
species, towering 4-5 feet over the sand bottom. After trying 
to capture the whole forest somewhat unsuccessfully, I 
realized it might be better to focus on a single “tree” and 
try to capture its grandeur. Nowhere else in the Indo-Pacific 
have I seen such soft corals.
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CROCODILE, JARDINES DE LA REINA, CUBA 
The opening of Cuba to American tourism has certainly been a 
boon to fans of Caribbean diving. And Cuba offers some amazing 
treasures beneath the surface that you won’t find elsewhere in 
the Caribbean. One of the most exciting opportunities for me 
was the chance to photograph saltwater crocodiles (Crocodylus 
porosus) in the wild. I have had some modest and limited 
encounters in the Western Pacific, but I was completely taken 
aback by these relaxed and approachable reptiles in the shallow 
crystalline waters of southern Cuba. My nerves were quickly 
calmed by their behavior, and curiosity soon took over. This is 
perhaps the best opportunity anywhere in the tropical Atlantic for 
this rare interaction, and it’s well worth the short trip to Cuba. 

PURA ISLAND, INDONESIA 
I find Indonesia’s young freedivers completely enchanting. From 
the time they are old enough to walk, they are swimming, diving 
and holding their breath — and they clearly love it. During any 
dive we did near their village, the kids would run and paddle out 
with handmade goggles in hand and dive down to play with us. 
Their expressions, competition and poses reflected their great 
comfort in an aquatic environment and a level of joy rarely seen 
in this day and age.  

COCONUT OCTOPUS, BALI, INDONESIA 
Black-sand muck sites often look like wastelands at first. Such 
was the case at PJ’s in Bali. I began conducting a search pattern 
over the bottom, wondering where all the critters were. The 
only thing that broke the monotony of the bottom was a coconut 
shell. With nothing else to distract me, I poked it with muck stick 
to see if anything was underneath. Nothing. But as I rolled it, 
I suddenly realized that one of the “eyes” of the coconut was 
looking back at me. I backed off and waited. Finally, a suction-
cupped arm slithered out of a crack in the coconut, followed by 
a gelatinous procession of additional octopus parts squeezing 
through the small opening. Eventually all eight legs unfurled and 
raised this mobile home off the seafloor on tentacle toes that 
danced lightly across the sand in hasty retreat. I had found the 
legendary coconut octopus (Amphioctopus marginatus) in its 
namesake home.  
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MANTA RAY, RAJA AMPAT, INDONESIA 
Indo-Pacific manta rays (Mobula birostris) are graceful, silent, 
mysterious and, regrettably, threatened — listed as vulnerable by the 
International Union for Conservation of Nature and Natural Resources 
(IUCN). The rays are under severe fishing pressures in some areas, 
and because of increasing interest by both the traveling public and the 
international scientific community, more and more manta congregation 
areas are being discovered around the world. Thanks to research 
and conservation efforts such as the Misool Manta Project, Indonesia 
instituted a nationwide ban on manta fishing and commerce in 2014. 
It was with great excitement that I dived in the remarkable Misool 
Marine Reserve in Raja Ampat during a period when officials counted 
the highest number of visiting mantas they had ever witnessed. One site 
in particular, Magic Mountain, featured a large cleaning station that 
dozens of mantas visited every day.

MV PAI II, PORT MORESBY, 
PAPUA NEW GUINEA 
Visitors to Papua New Guinea rarely spend much 
time around the capital, Port Moresby. It’s 
usually just a brief stop on the way to a more 
remote destination. That’s a shame, because 
the diving around Port Moresby can be pretty 
spectacular by most standards. There are some 
amazing reefs, both natural and artificial. The 
MV Pai II is a great example. It sits completely 
protected from current and weather, which 
allows luxuriant sponge and soft-coral growth. 
This prawn trawler now rests at about 89 feet and 
offers all you could want in an exotic western 
Pacific dive. There is plenty of structure to 
explore on the wreck, but the colorful corals and 
marine life are what really steal the show and 
offer an endless palate of photo ops. While Port 
Moresby may not be at the top of most bucket 
lists, I find it is well worth a few days’ diversion.
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PEACOCK MANTIS SHRIMP, 
ANILAO, PHILIPPINES 
Mantis shrimp hold so many records that it is 
clear they punch well above their weight class. 
Most complex eyes in the animal kingdom? 
Check. Fastest limb movement achieved 
by any animal? Check. Hardest punch per 
surface area of any animal? Check. And they 
do all this amid the significant resistance of 
seawater. I think the peacock mantis shrimp 
(Odontodactylus scyllarus) — there are many 
species of mantis shrimp — is also one of 
the most elegant and entertaining creatures 
in the sea. Sometimes shy, sometimes bold, 
these masters of mischievous trickery reside 
in holes in the reef but always have a backup 
escape hole as well. Any time I spot one on a 
dive, I pause to see what it is up to. I saw this 
one displaying its signature emerald and blue 
back toward me. As it turned, it revealed a 
brilliant pink clutch of eggs, displayed proudly 
like a feather boa. AD



W
e kit up on a small wooden bench 
beside a pickup truck, enclosed 
by an impenetrable green wall of 
jungle. There is no view of water 
— our destination is a wooden 

staircase leading down into a crack in the earth. This 
is a surreal setting for a dive, and it leads to an entirely 
fresh experience. If you want to expand your diving 
and photographic horizons, then a trip to Mexico’s 
cenotes should be at the top of your list. 

The wooden steps lead down into a pool of smooth, 
dark water. I slip in and dip my head into El Pit 
cenote. Suddenly I feel much smaller. This tiny plunge 
pool is the opening to a huge world underwater and 
underground. Looking down I can see for about 100 
feet, but I can’t see the bottom. In front of me the 
cavern extends away into the darkness. My anticipation 
and heart rate increase.

DARK DEMANDS
Crystal-clear water usually makes photography easy, but 
don’t underestimate the challenges of the dark. Cenotes 
— deep, natural, water-filled limestone wells or sinkholes 
— are much darker than you might expect, which can 
make it difficult to focus and determine exposure. 

For focusing in the cenotes, I use back-button, or 
thumb, focus. This mode, which most cameras offer, 
allows you to decouple the autofocus from the shutter 
release and assign it to a button you press with your 
right thumb. This means you can focus carefully when 
there is light at the start of the dive and then leave it 
locked so the focus does not struggle in darker places. 
A dedicated focus light is often a hindrance in this type 
of photography because its beam, which will be much 
brighter than the dark conditions in the caverns, will 
show up in your pictures. This problem is exacerbated 
by the slow shutter speeds often used.

 The darkness also presents a challenge for 
exposures. It necessitates using settings that are way 
outside of our normal comfort zone. For example, 
even the photo of bright sunbeams was at first 
underexposed and needed a higher ISO of 1600, an 
aperture opened to f/8 and a shutter speed of 1/25th of 
a second to achieve the look I wanted. 

There are no magic numbers I can tell you to dial in. 
First, cenote light levels are variable. Second, how each 

of us adjusts the aperture, shutter speed and ISO from 
our open-water settings will depend on our cameras. 
We can push newer cameras, for example, to higher 
ISO values than we could with older models and still 
perform admirably. Full-frame cameras can use higher 
ISOs without objectionable noise, but we may need 
to use a smaller aperture to achieve acceptable corner 
sharpness. Image-stabilized lenses can be pushed to 
slower shutter speeds than can nonstabilized lenses. 

It is best to think about your camera’s settings and 
capabilities before you dive rather than trying to make 
a call about what to sacrifice while underwater. As a 
rule it is sensible to compromise a little on all three 
settings (aperture, shutter speed and ISO) rather than a 
lot on any one. Finally, breathe in slowly while shooting 
long exposures, as breathing out will create bubbles 
that might vibrate the camera. 

The other challenge with exposure is getting it right 
for the dive rather than relying on adjustments in 
postproduction. This is especially important when you 
shoot at high ISO values, because typical adjustments to 
exposure in Adobe Camera RAW or Lightroom generate 
a lot of noise. Furthermore, your LCD will shine brightly 
in the dark of a cavern, making it easy to think an 
underexposed image is properly exposed. If in doubt, 
check the histogram or have an above-water image as 
the first shot on your memory card for comparison. 

SUNBEAMS
Few subjects are as beautiful or as emotive as beams of 
sunlight spiking down into the water. The cenotes’ calm 
water tightly focuses the rays, and against the darkness 
of the caverns they elicit comparisons to laser beams. 

The key to capturing them is to position yourself 
in the dark, looking back at the beams. Ideally you 
want a viewpoint that hides the surface, so the beams 
are the brightest subject in the frame. The more you 
can overexpose the scene, the brighter the beams will 
be. If you haven’t hidden the bright surface in your 
composition, it will overpower the rest of the frame, 
and the shot won’t be as stark. You may also end up 
with clipped highlights that can’t be recovered.

Adding strobe light usually ruins the ambience in 
these photos, so unless there is something spectacular 
in the foreground, turn off your strobes. Fisheye lenses 
are usually the default choice in caverns because they 
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LIGHT IN THE DARK: SHOOTING CENOTES
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A diver explores Casa Cenote amid beams 
of sunlight beneath a mangrove forest.
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really open up the space. When shafts of light run 
close to the edges of a fisheye shot, however, they 
will bend. Careful composition keeps the bending to 
a minimum, and you can also straighten the lines in 
postproduction using lens correction.

Although the sun most easily penetrates a pool of 
water in the middle of the day when it is highest in the 
sky, the complex shapes of cenote openings mean that 
the best beams come at very specific times of day, which 
shift over the year. All the good operators know when 
the beams are at their best in each cenote and will plan 
your diving accordingly at your request. You should also 
pay attention to the weather forecast and focus on beams 
during sunny periods and speleothems on cloudy days. 

DIVERS IN DARK PLACES
Cenote scenery is captivating, but 90 percent of 
the time it looks better with a diver in the frame to 
provide a sense of scale and a compositional focal 
point. Many serious photographers will dive with a 
private guide and ask him or her to model. Few divers 
have the precise buoyancy control and maneuverability 
of a professional cave diver. Some guides dive with 
twin tanks on their backs, while others dive with 
sidemounts and a helmet. If you prefer a particular 
look, choose a guide that uses that configuration.

When photographing people underwater, details 
matter. Gear should be correctly configured and trim, 
and buoyancy and respect for the environment should 
be exemplary (these should be a given when the model 
is a guide). To ensure illumination of the eyes, the 
model should face toward the camera but not stare 
right into the lens. If a subject is between the camera 
and model, the model should look at it. Otherwise, the 
model should look in the direction he or she is moving, 
the direction the torch is pointing or slightly above the 
camera’s lens. I aim my focus torch toward myself so my 
model can follow my hand signals in the dark.

Whether your guide dives sidemount or twin set, the 
one thing you can guarantee is that the equipment will 
be almost totally black, which means the guide will be 
easily lost in the background in a dark cavern. When 
possible, position the diver in front of light coming in 
from an opening. You might be able to occasionally 
position the model near a white limestone backdrop, 
but deeper inside caves you will usually need an off-
camera light source behind the diver. Although this 
greatly increases the workload, it has several significant 
advantages: It helps the diver stand out, it creates 
greater depth in your composition, and light framed by 
a darker foreground creates a very pleasing atmosphere. 

OFF-CAMERA LIGHTING
Like any craft, photography requires the right tools for 
the job. This is especially true when using off-camera 
lighting, which is difficult even with proper gear and 
massively frustrating when the equipment is imperfect. 
Practice with your remote strobe before you dive, and 
triple check that the system is working. Using off-
camera strobes is time- and attention-consuming, and 
time and attention are vital resources in a dark overhead 
environment. Remember that safe diving always comes 
before photography. It’s smart to make a few cenote 
dives before you take a remote strobe with you. Being in 
a cavern you’ve dived before is a handy advantage. 

The basic setup is a strobe that has a separate slave 
sensor trigger so the remote strobe can be hidden from 
the camera. You’ll also need a mount such as a plastic 
GorillaPod for positioning and aiming the strobe. 
Alternatively, you can ask models to hold the strobe 
(aimed away from the camera) or attach it to their 
scuba tank to illuminate the cave behind them. Many 
photographers make the mistake of using a small spare 
strobe for off-camera work. In fact, the best off-camera 
strobe is your most powerful, widest-angle strobe. 

When setting up a shot, start with the remote strobe 
on high power and your on-camera strobes on low 
power. Then adjust your aperture to correctly expose the 
off-camera strobe, which will prevent you from having to 
swim back and forth to adjust it. Then you can turn up 
your on-camera strobes to light the foreground if desired. 
Finally, adjust your shutter speed to control any ambient 
light in the scene or to make the beam from the diver’s 
torch weaker or stronger. Remember that the diver’s 
torch is another form of ambient light, and shutter speed 
controls how bright it appears at a given aperture.

When working with a GorillaPod strobe, it’s best to 
place it on the floor of the cave hidden behind the model. 
Aim it either at the features behind the diver, if they are 
near and interesting, or toward the camera. You can also 
hide the strobe behind a feature such as a stalagmite 
to better illuminate the background. If a cave feature 
completely hides the slaved strobe, you may need a pigtail 
slave sensor on a cord pointing toward the on-camera 
strobe to ensure the slaved strobe fires. If only the sensor 
is in front of the feature, it may not be noticed, or it can 
easily be cloned away in postproduction. 

A diver who is holding the off-camera strobe should 
hold it in the hand that’s farthest from the lens, 
pointed behind him or her. If you have two buddies 
willing to help, one can be the model, and the other 
can hold the off-camera strobe. Instruct the diver with 
the strobe to always keep the model between him 
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or her and the camera. You can move through the 
cave photographing the model, while the other diver 
provides backlighting and doesn’t appear in the photos. 

Whether we photograph cenotes with the 
simplicity of available light or use advanced 

techniques such as off-camera strobes, they are a 
fabulous studio for imaging. Perhaps what is most 
addictive about them is that they look so different 
from the ocean and thus diversify our underwater 
photography portfolios. AD

CAVES AND CAVERNS
Mexico’s popular cenotes offer two types of diving. Cavern 
diving is open to all and takes place always in view of the 
light of an entrance, although it still involves going into 
some very dark spaces. Cave diving is a technical discipline 
that requires special training and equipment but allows 
divers to explore the fully dark and less-visited parts of  
the cenotes. 

Full-blown cave diving gives a photographer access 
to the best cave formations, but don’t underestimate the 
photographic potential of caverns. All the images in this 
article were taken during cavern dives that any open-water 
diver can experience. The cavern areas still have attractive 
speleothems (stalactites and stalagmites) and the big 
advantage that the beams of sunlight that penetrate at the 
openings are the most attractive subject of all. All cenotes 
are on private land and require diving with a specially 
qualified guide. In most cases photographers are asked to 
pay a little extra for diving with a camera.

From top:  
The speleothem 
formations at 
Dream Gate 
Cenote are truly 
impressive.

Banded tetras 
swim among a 
stand of water 
lilies at Carwash 
Cenote.

A diver swims by 
the water lillies 
near the opening 
of Carwash Cenote.



I
solated takes on a new 
meaning when after 
three straight days of 
sailing you’re still more 
than 12 hours from 
your destination. This 

is the journey required to visit 
Clipperton, the most remote atoll 
in the world. The little dot in the 
Pacific is more than 750 miles 
away from Cabo San Lucas, our 
port of departure. It is almost 
600 miles from the Revillagigedo 
Archipelago (Socorro Island), 
which is itself extremely remote by 
any normal standard. 

Surrounded by coral reefs, 
Clipperton encloses a stagnant 
lagoon overgrown with algae on 
the surface and transected by a toxic layer of hydrogen 
sulfide at around 45 feet deep. I traveled to this atoll 
as part of the 2017 Big Migrations 2 Clipperton 
expedition team headed by Canadian explorers Michel 
Labrecque and Julie Ouimet. We carried Explorers 
Club Flag #93. For six days our team of 18 dived in 
Clipperton’s waters and explored the almost eight-mile 
ring of land that makes up the island. This was more 
time than most people get at Clipperton, but it still 
didn’t feel like nearly enough. 

When I first backrolled into the ocean, I was 
immediately surprised by the warmth of the water — 
87°F at the surface, according to my computer. We 
reached the reef at about 45 feet and were greeted by 
a large school of black durgon (triggerfish) that glided 
over huge, round coral heads. Coral boulders extended 
as far as the eye could see, all accompanied by groups 
of brilliant red soldierfish and highlighted by purple 
coralline algae around the bases. Shelves of Porites 
coral also dominated the landscape, providing shelter 

for juvenile groupers and perches for coral hawkfish. 
A school of grunts swam through my frame, soon 
followed by a train of trevally, and a curious leather 
bass hovered in front of my dome port. 

We saw three fish species that are endemic to 
Clipperton: the Clipperton angelfish (Holacanthus 
limbaughi), the Clipperton gregory (Stegastes baldwini) 
and the Clipperton fanged blenny (Ophioblennius 
clippertonensis). Sixty minutes flew by, and before 
I knew it we were doing our safety stop in the blue 
warmth of Clipperton’s shallows. 

Despite the atoll’s natural underwater beauty, I 
couldn’t help but notice the copious monofilament 
from longlines that were wrapped around the reef. We 
recovered almost two miles of line along with 18 hooks 
and 43 fasteners over the course of 17 dives as well as a 
huge ghost fishing net we dragged up from 50 feet. We 
collected as much as we could reasonably carry while 
underwater, but this represented only a tiny portion 
of what we saw. It quickly became evident that even 
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CLIPPERTON: 
A PLASTIC 
PARADISE



out here in the middle of nowhere, marine ecosystems 
weren’t safe from human habits. 

The same phenomenon was echoed on land, but on 
a far greater scale. 

Clipperton looks like paradise at first glance. 
Turquoise waters crash onto a gleaming white beach 
of crushed coral punctuated by green palm trees. 
Hundreds of birds fly in a dramatic cloud-swept 
sky. But upon closer inspection a much more flawed 
landscape comes into focus. One that bears the ugly 
human fingerprint that seems to not leave any natural 
habitat on Earth untouched: plastic.

We live in the Anthropocene epoch (a term 
proposed but not yet officially accepted) — a period of 
geologic history defined and shaped by the activities of 
humankind — and plastic is our calling card. Each year 
we dump about 8 million tons of it into our world’s 
oceans, and if we stay on our current trajectory it is 
estimated there will be a larger volume of plastic in 
the ocean than fish by mid-century. These statistics 
hit home for me when I first stepped onto the most 
remote atoll in the world and could not move my feet 
without stepping on plastic. Humans have not thrown 
plastic refuse directly onto Clipperton Island, but by 
improperly disposing of it and indulging in the single-
use plastic bonanza in which we find ourselves, we 
might as well have done exactly that. 

The plastic on Clipperton went beyond plastic bottles 
and stray flip-flops. It ranged from refrigerators to razors, 
trinkets to toothbrushes, medical waste to microplastics. 
Every shape, size, color and variety of plastic is represented 
on this island, which has not been inhabited since before 
the plastic revolution began. If plastic plagues even 
Clipperton, an uninhabited island with no measurable 
visitation and surrounded by nothing but open ocean for 
hundreds of miles in every direction, it is clear that our 
lifestyle is in dire need of a sustainability makeover.  

Plastic pollution is a huge problem, but it is presents 
an opportunity to make a monumental difference. Even 
the tiniest of actions when taken by many can create 
significant change. As people who actively appreciate 
and enjoy our world’s waters, divers can embrace the 
opportunity to set an example for those around us and 
thus expand our impact. Reject single-use plastics when 
possible, avoid using plastic bags, properly dispose of 
and recycle your garbage, buy a reusable coffee mug and 
water bottle, and refrain from using disposable utensils 
and straws. Purchasing glass or metal containers rather 
than their plastic counterparts can also help immensely. 

Our addiction to plastic has gone far enough, and 
it is our responsibility as stewards of this blue planet 
to make educated lifestyle choices that limit our 
contribution to plastic pollution. AD
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Clockwise from top: The 2017 Big Migrations 2 Clipperton 
expedition team members remove an abandoned (“ghost”) fishing 
net from the reef. The team also collected almost two miles of 
longline and associated hooks and hardware. Clipperton’s reefs 
feature unique topography and many endemic species. The team 
collected more than 200 pounds of plastic, including 2,089 bottle 
caps, but they watched in dismay as more plastic floated ashore. 
A masked booby smiles for the camera.

Opposite: Clipperton’s remoteness has not spared it from the 
effects of humanity’s heavy use of plastics.

NOTE: All images and video from this expedition were acquired 
under permit #HC/1485/CAB/BSIRI/MG, authorized by the high 
commissioner of French Polynesia.



I
n recent months, two 6351-T6 alloy scuba 
cylinders ruptured, and evidence suggests 
the cause was sustained load cracking, a 
metallurgical anomaly. While those present 
in one incident were fortunate to escape with 
only minor wounds, the other rupture caused 

severe injuries. Both cylinder ruptures occurred in 
countries with little or no cylinder safety regulations. 

Let’s examine the facts:
• Both cylinders had recently undergone 

hydrostatic requalification by untrained testers.
• Neither cylinder had been inspected by a trained 

visual inspector.
• Neither cylinder was eddy-current tested, as 

required by U.S. Department of Transportation 
(USDOT) regulations.

People peripherally involved in the accidents made 
comments such as, “How long has this been an issue?” 
and “The cylinders are being used outside of the U.S., 
so we do not follow U.S. regulations.” One even stated 
(incorrectly) that “hydrostatic testing is sufficient to 
determine if a cylinder is still usable.”

We have known about sustained load cracking in 
6351-T6 alloy cylinders for more than 30 years. Per 
the cylinder manufacturers, all USDOT cylinders 
being used anywhere in the world must be retested in 
accordance with USDOT requalification requirements. 
In addition to performing hydrostatic retesting and 
visual inspections to Compressed Gas Association 
(CGA) and manufacturer’s standards, a formally 
trained person must also perform an eddy-current test, 
which uses electromagnetic induction to detect cracks 
and flaws in materials that conduct electricity.
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ARE 6351-T6 ALLOY SCUBA 
CYLINDERS SAFE TO USE?
By Mark A. Gresham, President, PSI-PCI

Annual visual inspection by a formally 
trained inspector is essential to 
confirm that a cylinder is safe to use.
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The common thread in cylinder accidents is little or 
no training by the retesters, inspectors and fill-station 
operators. Formal training is required for any person who 
tests, inspects or fills cylinders — without exception.

Following these accidents, many concerned parties 
began clamoring for a recall of 6351-T6 alloy cylinders. 
“We refuse to fill any aluminum cylinder dated 1990 or 
older,” became a common refrain. Such policies, however, 
are arbitrary and do not follow any established standards. 

The scuba industry faces a conundrum: whether or 
not to continue using 6351-T6 alloy cylinders. This 
is a valid question, but the USDOT asserts that any 
cylinder that passes the required inspections and tests 
is valid for continued service — regardless of the alloy 
from which it was made. The only exception to this 
standard is cylinders with a limited service life. 

Continued dissemination of misinformation in the 
scuba industry has led many operators to refuse to fill 
any cylinder older than 20 years or 40 years or some 
number of years they decided was appropriate. Making 
arbitrary policies, however, can be detrimental to a 
business’ legal standing. For cylinder owners, such 
disparate policies can affect their day of diving if the 
dive shop will not fill their cylinders.

Dive centers want to provide good customer service 
but sometimes face difficult decisions at the fill station. 
Should they fill 6351-T6 alloy cylinders? Is it legal to do 
so? Who tested and inspected the cylinder in question? 
Is the fill-station operator willing to trust an inspection 
or requalification done by someone else? Did a reputable, 
recognized company train the tester and inspector?

Let’s examine several points for practical consideration: 
• Cylinders made of aluminum alloy 6351-T6 are 

subject to sustained load cracking. If a cylinder is 
found to be cracked, it must be condemned and 
removed from service. 

• While these cylinders are legal to fill, transport 
and use per the USDOT, many in the dive 
industry are not well informed and may refuse to 
service or fill them. This could lead to refusal of 
service or the cylinder being condemned in error.

• Many facilities will no longer perform hydrostatic 
requalification of 6351-T6 alloy cylinders.

• Eddy-current testing is required of 6351-T6 alloy 
cylinders at the time of hydrostatic testing (per 
federal regulations) and at the time of visual 
inspection (by the manufacturers). This generally 
adds $15-$25 to the cost of the visual inspection 
and hydrostatic test.

• We know of 31 ruptures of 6351-T6 alloy cylinders 
out of more than 50 million manufactured. (Note, 

however, that sustained load cracking occurs over 
time, and many of these cylinders, which stopped 
being produced in 1989, might have been retired 
before a problem occurred.)

• Even if you purchased one of the last of the 
6351-T6 alloy cylinders made in 1989, you 
would have gotten your money’s worth for 28 
years of use (roughly $5 per year). Many divers 
have decided to not retest their 6351-T6 alloy 
cylinders and have instead retired them, just as 
they routinely do with other old gear. A 40-year-
old regulator might still technically pass its 
annual service, but its owner might reasonably 
be less inclined to trust his or her life to it as 
it ages. For many divers, scrapping old 6351-
T6 alloy cylinders is worth the extra peace of 
mind, even if the improvement in safety is more 
perceived than measurable.

As you can see, many questions surround 6351-
T6 alloy cylinders and their use. By examining the 
facts and practical considerations, divers can make 
informed decisions about the continued use of these 
cylinders. AD
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Any cylinder that fails a visual inspection, hydrostatic 
requalification or eddy-current test should be neither 
filled nor used.

FOR MORE INFO
More information about 6351-T6 alloy cylinders can be found 
in the PSI-PCI library at www.psicylinders.com.
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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.

GUIDELINES 
FOR SENIORS
By Adrian Hill

A
s divers get older, DAN® recommends 
getting annual physicals, staying active 
and fit, diving within physical limits 
and avoiding difficult or dangerous 
diving conditions.

There is little concrete advice for 
seniors, however, about planning routine dives. At age 61 I 
had a serious case of cerebral decompression illness (DCI) 
after a relatively benign dive. Following that experience, 
I developed my own rules to reduce my risk of DCI, and 
since 2011 I have made 1,600 more dives, all without 
incident. Some of my personal rules may be helpful as 
guidelines or suggestions for other older divers. 

• I like to be at 40 feet or shallower no later than 40 
minutes into the dive. I often spend another 30-40 
minutes underwater. 

• Unless there is something very special to see, I 
rarely dive much deeper than about 80 feet. I limit 
my bottom time at depth and use the balance of 
the dive to relax and offgas.                      

• My safety-stop routine is pretty extreme, but I 
actually love the view from near the surface. My 
dive computer recommends a three-minute stop at 
18-20 feet. After that, I do two minutes at 15 feet 
and two more at 10 feet. I usually spend a final two 
minutes getting to the surface. The process takes 
about 10 minutes and accounts for nearly half of 
the eagle rays I see. I always deploy a safety sausage 
to the surface before I begin my ascent. 

• For any dive deeper than 60 feet, I do a one-
minute stop at half the maximum depth (a  
“deep stop”). 

• I always use nitrox 32 (32 percent oxygen) if I 
am doing more than two dives per day or diving 
deeper than 80 feet for 10 minutes.  

• You get older, you get colder. I typically wear a  
7 mm wetsuit and a 3 mm hooded vest in 
Cozumel, and I typically wear a drysuit in Canada. 
Sufficient thermal protection is one of the easiest 
protective steps you can take. 

• I realistically assess the stress associated with 
photography. If the conditions are rough, if there is a 

strong current or if I’m tired, I take a break  
from my camera. I love to dive — everything  
else is secondary. 

One enjoyable outcome of these guidelines has been 
a newfound interest in reef corals, creatures and fish, 
and that interest has facilitated my commitment 
to adhering to the guidelines. I study marine-life-
identification guides and use my time in the shallows 
to find new creatures. I’ve developed an appreciation 
for slender filefish, tunicates, sea slugs, zoanthids, 
shrimps, gorgonians and whatever other fish or 
creatures pass in front of my eyes. And the light is 
always better near the surface.

I plan to do another 1,500 dives in the next few years. 
Although divers can’t completely eliminate their risk 
of DCI, I will follow my rules on each of those dives to 
keep my risk to a minimum. AD 

Every diver must 
determine his or 

her own tolerance 
for risk, and 

it’s absolutely 
appropriate 

for one’s risk 
tolerance — and 

risk mitigation 
strategies — to 

change over time.
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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

See all our new products at DEMA booth #719  
in the Image Resource Center.

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

SOLOMON
ISLANDS

Bilikiki Cruises

MACHINED ALUMINUM
FUMBLE-FREE FLIP DESIGN

PERFECT UNDERWATER COLOR
PROFESSIONAL +15 MACRO LENS

WORKS WITH 4 GENERATIONS OF GOPRO

ALERTDIVER.COM  |  111

MARKETPLACE

spiritoffreedom.com.au

>  Dive remote region 
Great Barrier Reef 

>  Coral Sea shark dive  
& 3000ft walls

>  Australia’s premier 
liveaboard

AUSTRALIA
GREAT BARRIER REEF • CORAL SEA 

& REMOTE FAR NORTHERN REEFS
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PARTING 
SHOT
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By Brandon Cole 
brandoncole.com

While other divers relaxed under the stars 
with cervezas in hand, we slipped into 
the drink and headed for the bottom. 

The light hanging underneath our boat had 
worked its magic, attracting a cloud of buzzing, 
swarming plankton and a couple hundred 
smoothtail mobula rays (Mobula munkiana). 

These 2- to 3-foot-wide minimantas fed 
on the tiny crustaceans with abandon, flying 
about at phenomenal speed, looping, spinning 
and occasionally brushing against us as their 

cephalic lobes funneled food into their mouths. 
Surrounded by blackness and winged chaos, I 
felt as if I were trapped in a cave with giant, 
frenzied bats.  

The experience was wonderful but challenging 
to capture with a camera. Wide-angle photography 
at night is difficult even when the subjects are 
not fast and erratic. I achieved my best results 
by disassociating autofocus from the shutter 
button and moving focus to the back button 
instead. I locked the focus at about 3 feet by 

focusing on my fin. Then I could enjoy the show, 
firing away at the mobulas without the camera 
struggling to acquire focus.

EQUIPMENT: Canon EOS 5D Mark III, Canon 
EF 8-15mm f/4L fisheye USM lens at 15mm, 
Seacam housing with 9-inch dome, Ikelite 
DS161 strobes with diffusers
SETTINGS: 1/200 sec @ f/10, ISO 800
LOCATION: Espíritu Santo Island, Baja California 
Sur, Mexico, Gulf of California



*Coverage varies by state

Get an instant quote at DAN.org/TRAVEL

DAN’S NEW TRAVEL INSURANCE 
PLANS ARE MAKING A SPLASH.
MORE COVERAGE. MORE FUN. FROM YOUR TRUSTED SAFETY LEADER.

At DAN, we’ve helped divers for more than 35 years. Now we’re taking that experience and applying it toward 
all-new Per-Trip and Annual travel insurance plans tailored for divers, adventure seekers and those who just love 
to travel. So pack DAN travel insurance, and see how much more fun you can have on your next trip.

n Increased Medical Expense Coverage
n New Security Evacuation Benefit
n Higher Baggage/Sporting Equipment Coverage  

n Expanded Emergency Assistance Services
n Preexisting Condition Waiver
n Cancel For Any Reason Option

Enhanced Per-Trip and Annual plans for divers and travel enthusiasts.
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