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

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

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

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

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

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

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

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

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

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

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

FOR ADVERTISING SALES, PLEASE CONTACT: 
Stephen Frink, National Sales Director, sfrink@alertdiver.com, +1-305-451-3737 

Diana Robinson, Ad Services Manager, drobinson@dan.org, +1-919-684-2948
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ON THE COVER: 
LCM David Nicholson 

is a small landing craft 
that was purposely sunk 

off Grand Cayman on 
a large sand flat at 55 

feet. Reachable by boat 
or from shore, the wreck 

hosts turtles, spotted 
eagle rays and a few 

friendly angelfish. 
It also sports numerous 

yellow tube sponges, 
tall purple finger 

sponges, a stern full 
of banded coral shrimp 

and plenty of coneys. 
Photo by Stephen Frink

The cover color is Living 
Coral, Pantone’s 2019 

Color of the Year.

THIS PAGE:
During a dive near San 

Diego, California, our 
primary objective was 

to get photos of pelagic 
sharks. We waited for six 
hours without any sign of 
marine life large enough 
for my wide-angle lens, 

but then everything 
showed up under our 
fins. We had the blue 

sharks and mako sharks 
we came for, but we 

also saw this huge 
Mola mola. This is what 

I find so compelling 
about scuba diving in 

general and underwater 
photography specifically: 
Anything can happen at 
any time. The prepared 
photographer can bring 
home the unexpected. 
Photo by Greg Lecoeur

74  GRAND CAYMAN
PHOTOGRAPHERS’ PERSPECTIVES,  
FROM MACRO TO WIDE
Text and photos by Alex Mustard  
and Stephen Frink
From the miniscule to the massive, 
Grand Cayman is rich in photographic 
subjects — no matter if you vigorously 
search among or languorously swim 
past the island’s extensive reefs. Even 
after a lifetime of visits, the magnitude 
of possibilities keeps underwater 
photographers and divers coming back.

82  THE FAR REACHES: 
PAPUA NEW GUINEA
Text by Allison Sallmon; photos by 
Andy and Allison Sallmon
A dazzling endless horizon, mazes  
of coral reefs erupting with color  
and tempests of gilded fish beckon 
divers to the end of the earth. 
Skimming across the sleek waters 
of Kimbe Bay and Kavieng, the 
picturesque islands and atolls are 
surpassed only by the sights below  
the surface.

88  GLIMMERS OF HOPE
A COLLABORATIVE EFFORT IS HELPING 
THE FLORIDA REEF TRACT COPE WITH 
A CORAL DISEASE OUTBREAK.
By Andrew Bruckner, Ph.D.,  
and Gena Parsons 
A major collaborative effort to control, 
understand and eventually eliminate 
stony coral tissue loss disease, which 
first hit the Florida Reef Tract in 2014, 
is making a difference. With a little 
education, divers can help reverse the 
trajectory of coral reef health.
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While the wreck of the Oro Verde 
off Grand Cayman’s Seven Mile 
Beach has been pummeled by 
decades of storm surge, large 
portions of superstructure remain 
colorfully encrusted with sponge 
and coral. Photo by Stephen Frink
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I
f you needed heart surgery, you would want an 
expert surgeon operating on you. If you were 
being tried for a crime you did not commit, 
you would want an expert defense attorney. If 
your son kicked your 1961 Ferrari 250 GT out 
of your second-story, glass-walled garage, you 

would want an expert Ferrari mechanic to fix it. Bottom 
line: When something of great value is on the line, we 
enlist the help of experts to get the job done right. 

One of the most valuable things we have is life itself, 
and every time we dive we put our lives at risk. If you 
are involved in an accident that threatens your life, 
the last thing you want is for those you call on for 
help to make inappropriate recommendations, refer 
you elsewhere or fail to recognize the severity of your 
symptoms. At DAN®, our staff is more familiar with 
dive injuries than just about anyone else in the world.

DAN exists to help divers prevent and manage 
accidents and ensure that injured divers can connect 
with experts who can improve their situation. Whether 
you are calling our emergency hotline, seeking medical 
information about diving or need help finding a local 
expert, we answer, and we provide the most practical, 
relevant and up-to-date information. Our commitment 
to providing divers with the utmost care is what sets 
DAN apart from the rest.

For almost 40 years divers around the world have 
trusted DAN to be there when they have a dive accident 
— because we have been there. Physicians in the 
hyperbaric medicine department at Duke University 
Medical Center established the National Diving Accident 
Network (NDAN) in 1980 when they saw the need to 

extend their dive medical expertise to divers around the 
world. These physicians started an emergency hotline 
that any diver could call to receive help. In 1983 NDAN 
became the private, nonprofit membership organization 
Divers Alert Network, which operated an emergency 
hotline and medical information line and pioneered the 
first dive accident insurance program. 

DAN is the only dive safety organization with 
an in-house 24/7 emergency hotline. Today our 
emergency hotline fields an average of 5,200 calls per 
year. Our expertise is not outsourced. Other dive safety 
organizations rely on traditional nondiving assistance 
companies or the generosity of health-care institutions 
to support their members. Only DAN is fully staffed 
with doctors, nurses and medics trained in dive 
medicine. It has been this way since the organization’s 
inception, and we are committed to keeping it this way.  
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FROM THE 
SAFETY STOP

PERSPECTIVES

By Bill Ziefle

DAN PROVIDES 
UNRIVALED MEDICAL 
SERVICES FOR DIVERS



DAN Medical Services staff members are on call 
24 hours a day, 365 days a year: Without physically 
touching patients, they save lives through vital medical 
information and assistance services. Through DAN’s 
nonemergency Medical Information Line, our staff 
members answer an average of 8,000 additional phone 
calls and 2,300 emails each year. DAN established 
this Medical Information Line just one year after the 
creation of the emergency hotline to free up phone 
lines for emergency cases. While emergency cases 
require more timely responses, cases that come to us 
through the Medical Information Line still warrant the 
same level of care. The medical advice we give through 
this service has prevented countless injuries, accidents 
and even fatalities. 

The services we provide don’t end after the first 
conversation. We follow up continually as we manage 
cases; in cases that require a patient to seek medical 
attention, we are with them through every step of 
the treatment process. If we are involved from the 
beginning, we can help guide first-aid providers, 
arrange emergency evacuations and help divers 
find the nearest medical facility that’s equipped to 
treat their injuries. Through the network DAN has 
established, we can refer injured divers to physicians 
trained in dive medicine all over the world. 

We often make referrals for injured divers to be 
treated or to get clearance to return to diving, but you 
don’t have to be injured to benefit from this service. 
Many new divers need dive physicals before they begin 

training, and physicians unfamiliar with scuba diving 
are often hesitant to declare a person fit to dive. We 
currently have more than 600 physicians in our network 
worldwide, which means it is easier than ever for our 
members to find a physician who understands the 
unique physiological and medical demands of diving. 

Every physician in our network either specializes 
in dive medicine or hyperbaric medicine or has 
completed a continuing medical education course in 
those fields within the past five years. Our database 
even has military-trained dive medical officers as 
well as physicians who have completed accredited 
hyperbaric fellowships or board certifications in 
undersea and hyperbaric medicine. DAN is the 
only dive safety organization with direct access 
to so many active, practicing and highly trained 
physicians with dive medicine or hyperbaric 
medicine experience. With every referral, DAN 
Medical Services puts patients in direct contact with 
the physicians most qualified to assess their fitness to 
dive or treat their dive injuries. The medical services 
DAN provides are unparalleled in the dive industry. 
Because of our response capability and the people 
we have taking care of these divers, DAN has built 
our reputation on trust. We work every day to earn 
and maintain that trust as we continue to refine and 
expand the medical services we provide, making expert 
care more accessible to divers anytime, anywhere. 
DAN members can rest assured that DAN will be there 
when they need us. AD
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“DAN is the only dive safety organization with  
direct access to so many active, practicing and  
highly trained physicians with dive medicine or 

hyperbaric medicine experience.”
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I never thought I’d lead a dive essay with a 
quote from Vogue, but here it is from the  
Dec. 11, 2018, issue: “Pantone revealed its 
color of 2019 yesterday. It’s called ‘living 
coral,’ a mélange of orange and blush tones 
with hints of sherbet, if you haven’t already 

heard — though it seems that Gigi Hadid clearly got 
the memo. Seen out on streets 
of New York City earlier today, 
Hadid was dressed head to toe 
in the distinctive hue.”

What do Alert Diver and 
Gigi Hadid have in common? 
Well, there is scuba diving. 
She went diving for the first 
time in December 2017. Her 
motivation, as reported by W 
magazine: “‘I also think there 
should be a female James Bond,’ 
she said, spelling it out J-A-Y-
M-E-S. ’So in my mind, I was 
like, this is me training for my 
female James Bond film.’” Beyond 
that tangential link, we’ve both 
embraced Pantone 16-1546.

Pantone makes the color matching system used in 
the graphics and printing industries, and their choice 
of the color of the year is a much-celebrated annual 
event. For its Dec. 5, 2018, edition, the New York Times 
interviewed Leatrice Eiseman, executive director of the 
Pantone Color Institute, about the selection criteria. 

“We look at a great many influences,” she said. “This 
year nature is one of the leading 
elements in our choice. It 
speaks to coral reefs. Vibrating 
living coral in the sunset. Some 
place we’d want to visit … some 
of them are endangered. Just 
like coral nurtures marine life, 
we want to nurture the color 
and keep it alive.”

If the color choice helps 
raise a greater awareness 
of living coral beyond our 
scuba niche, then our 
planet benefits. We need a 
crescendo of mass media 
pointing to the acute perils 
facing our coral reefs and the 
oceans in general.  

FROM THE SAFETY STOP
PUBLISHER’S NOTE

10  |  WINTER 2019

ASPIRATIONAL HOPE FOR LIFE: 
PANTONE’S LIVING CORAL
Text and photos by Stephen Frink



A study published in the Dec. 7, 2018, issue of 
Science suggests the planet has seen global warming 
before and that it wiped out almost everything. At 
the end of the Permian period, about 252 million 
years ago, a mass extinction killed 96 percent of all 
marine species. Global warming reduced the amount 
of oxygen in the oceans, causing many species to die 
off. In this case a major cause was volcanic eruptions 
in what is now Siberia that belched carbon dioxide, 
trapped heat and raised the temperature of the 
oceans’ surface by an estimated 18°F.  

Lee Kump, a geoscientist from Penn State 
University, explained the phenomenon: “The way  
the Earth system is responding now to the buildup  
of carbon dioxide is in the exact same way that  
we’ve seen it respond in the past.” Over the past 50 
years the oxygen levels in our oceans have declined 
by 2 percent. Climate models recognize this decline 
and predict continuing and accelerating ocean 
deoxygenation. Their observation is that the  
roles that increasing heat and oxygen depletion 
played in previous mass extinctions are predictive  
of our future.   

You don’t have to be a diver or even a climate 
change scientist to notice things are different 
these days. Entomologists speak of the windshield 
phenomenon. Bugs are hard to track and quantify, 
but the general sense is that far fewer are 
getting splattered on cars these days. A German 
entomological society conducted an experiment by 
driving around a variety of habitats (urban, rural, 
wetlands, forests, etc.) with collecting nets mounted 
to their vehicles. They documented a 75 percent 
decrease in the biomass they collected compared 
with data from 27 years ago. The report on “insect 
Armageddon” was the sixth-most-discussed 
scientific paper of 2017.

Things are changing on this planet, both above 
and below the oceans’ surface. Global warming 
is a real activity with real consequences. I’m glad 
Pantone is creating some talking points relative to 
reef resiliency and bringing into focus issues of coral 
bleaching and reef restoration. To ensure that our 
reefs — the inspiration for this year’s fashionable 
wardrobe and design choices — remain vibrant and 
colorful, hard decisions need to be made about what 
we drive, what we eat and how we live. AD 

ALERTDIVER.COM  |  11

WHAT’S NEW ON 
ALERTDIVER.COM

ALL THIS AND MUCH MORE AWAIT 
AT ALERTDIVER.COM

CAMERAS AT CAYMAN
See what Grand Cayman offers to underwater photographers on 
Page 74, and then go online to see a special gallery from Alex 
Mustard and Stephen Frink.

PLENTY TO 
SEE IN PNG
Visit the far reaches  
of Papua New Guinea 
on Page 82 before 
going online to gaze 
upon a gallery of PNG’s 
many delights.

DRYSUIT 
DIVING
Read about cold-water 
diving on Page 46, and 
then go online to see a 
video guide to drysuits. 
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GALÁPAGOS GEOGRAPHY
I think you may have inadvertently 
misidentified the location of the 
sea lion photo on Pages 70-71 
in the Fall 2018 issue. You can 
see the picturesque Kicker Rock 
in the background, a formation 
found off the north coast of San 
Cristobal Island, not Española 
Island. From Gardner Bay on 
Española Island you would see 
Gardner Island. 

Alex Mustard’s article captures 
the beauty of the Galápagos 
Islands and its wildlife quite well. 
As a scientist who has studied 
corals in the archipelago for 30 
years, I appreciate the work that 
Alert Diver does in encouraging 
responsible and safe enjoyment of 
the underwater world.

— Joshua S. Feingold,  
Ph.D., professor, Nova 

Southeastern University 

RESEARCH AND POLICY
I was glad to read the article “Sewage 
and Serendipity” (Fall 2018) about 
the improvements in Bonaire’s coral 
reefs following a sewage treatment 
upgrade in 2011. The decision 
for the upgrade was not made by 
chance but was informed by a two-
year nutrient-monitoring study 
that I led between 2006 and 2008 
with assistance from Mike Mallin, 
Brad Bedford and Laura Herren. 
We found that concentrations of 
nitrogen and phosphorus were 
above the critical thresholds for 
algal overgrowth and coral diseases 
that we previously reported for the 
Florida Keys and that phytoplankton 
levels were highest in the urbanized 
areas impacted by poorly treated 
sewage from septic tanks. 

The monitoring project would 
not have been realized without 
the efforts of Paul Hoetjes, who 

coordinated the efforts of volunteer 
divers from Reef Care Curaçao, and 
Ramon de Leon, then manager of 
the Bonaire National Marine Park. 
Financial support for the study was 
provided by the United Nations 
Environment Programme for the 
Netherlands Antilles Coral Reef 
Initiative (NACRI) and the White 
Water to Blue Water Initiative. The 
nutrient monitoring partnership 
was further supported by Frank 
van Slobbe of the Department 
of Environment and Nature 
Management (MNB) of the Spatial 
Planning and Management Service 
of Bonaire, the Agriculture and 
Fisheries Service of Curaçao, 
and the Caribbean Research and 
Management of Biodiversity Institute 
(CARMABI) on Curaçao. 

This project is a wonderful 
example of how sound science and 
collaboration can lead to effective 
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FROM THE SAFETY STOP
LETTERS FROM MEMBERS

Five female Galápagos sea lions 
(Zalophus wollebaeki) are hauled out 
on a beach on San Cristóbal Island.

ALEX M
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management actions to restore 
and protect sensitive coral reefs. 
We need more of these programs 
around the Caribbean region 
and globally to help sustain these 
biodiverse and economically 
important ecosystems.  

— Brian Lapointe, Ph.D., 
research professor,  

Harbor Branch Oceanographic 
Institute at Florida  
Atlantic University 

ANALOG BACKUP
The article “Risk and 
Redundancy” in the Fall 2018 
issue covered dive computer 
failure and risk management 
when computers fail. The 
article recommended carrying 
a redundant dive computer to 
mitigate failure of the primary 
computer, which is a good idea, 
but it makes no mention of 
preparing a backup contingency 
plan using dive tables. 

The author mentioned that 
not having a functional backup 
computer would have forced him 
to discontinue diving and wait 
24 hours before diving again. 
Divers should keep the following 
in mind: 1) Computers will fail, 
2) dive computers do not reduce 
risk of decompression sickness 
(they are simply more convenient 
than planning dives using tables), 
and 3) every computer-planned 
dive should also have a backup 
plan created using dive tables 
so the diver can plan the ascent 
and subsequent repetitive dives. 
Having a backup plan based on 
dive tables would also preclude 
an unduly long computer-
mandated surface interval before 
the next dive. AD

— Dan Marelli, president, 
Scientific Diving International; 

instructor trainer, Scuba 
Educators International

ALERTDIVER.COM  |  13
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A
s scuba divers, life beneath the waves 
is peaceful as we move weightlessly 
through the water column in relative 
quiet aside from the air bubbling from 
our regulators, the whirl of distant 
boat propellers and the snap, crackle 

and pop of parrotfish munching on the reef. From this 
tranquil vantage point near the top of the food chain, 
it is easy to forget that this is a fish-eat-fish world for 
everything else swimming around. And one group of 
finned friends is just about every predator’s dish du jour. 

Forage fish are small, schooling fish such as mullet, 
pinfish, anchovies and menhaden that feed on plankton 
and are eaten by predators of all shapes and sizes. This 
unexclusive forage fish diner’s club includes bottlenose 
dolphins, grouper, ospreys and sharks. Predators thrive 
with these bite-sized morsels in abundance.

People also pursue forage fish: By volume, more 
menhaden than any other species are caught on the 
U.S. East Coast. Large ”reduction” fisheries around the 
world remove forage fish from the marine ecosystems 
and process them into ingredients for products such as 
aquaculture feed, dietary supplements and cosmetics. 
Think about that the next time you order a farmed 
salmon or pop an omega-3 capsule.

14  |  WINTER 2019

DIVE SLAT E
14  DIVING INTO A FISH-EAT-FORAGE-FISH WORLD  
18  WATCHING WILDLIFE FROM SPACE
21  MAINTAINING EXPERTISE     
24  DAN MEMBER PROFILE      
28  TRAVEL SMARTER, PROGRAM SPOTLIGHT
29  PUBLIC SAFETY ANNOUNCEMENT

DIVING INTO 
A FISH-EAT-
FORAGE-FISH 
WORLD
By Stan Mihalecz

A school of forage fish flows 
through a mangrove forest.

Florida Fish and Wildlife Research Institute biologists retrieve 
a large seine net filled with hundreds of fish in the Indian 
River Lagoon. Data collected through the institute’s Fisheries-
Independent Monitoring program provide essential insight to 
resource managers and scientists working to protect Florida’s 
precious marine ecosystems.   
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In Florida, forage fish represent about 30 percent 
of the commercial catch. Some of these fish are 
destined for human consumption in the form of 
cured mullet roe, known as bottarga, and smoked 
mullet, and some are sold as bait for recreational 
and commercial fishermen. The real moneymaker 
for Florida, however, is the billions in economic 
impact from fishing and recreation that is made 
possible by those forage fish left in the water to feed 
valuable predators. This is no surprise to the Florida 
Fish and Wildlife Conservation Commission, which 
adopted a resolution in 2015 highlighting the agency’s 
commitment to forage fish. 

With so much riding on these little fish, one would 
think scientists have by now poked and prodded all 

their secrets out of them. Think again. Wildlife and  
big fish that people like to catch have historically 
received most of the attention, while forage fish, 
with a few exceptions, have largely remained 
underappreciated and off the radar. Efforts are 
underway to change that, however.

The Florida Forage Fish Research Program (FFFRP) 
is a public-private partnership between the Florida 
Fish and Wildlife Research Institute (FWRI), leading 
educational institutions and the Florida Forage Fish 
Coalition. Now in its second year, the FFFRP is like 
a scientific matchmaker: FWRI has a large amount 
of data that could help answer important research 
questions about forage fish but lacks the resources 
to thoroughly analyze the information, and Florida’s 
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reservations@samstours.com
Tel: +(680) 488-1062 

Scuba Diving • PADI Dive Courses • Liveaboard 
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academic institutions are home to many bright, young graduate students 
who would love the opportunity to work with this data. 

To tackle this dilemma, FFFRP awards up to three fellowships per year 
to this next generation of fishery scientists. Fellowships provide students 
with expert guidance and the funding necessary to investigate links 
between forage species and their dependent predators, their relationships 
to essential fish habitats and their responses to natural disturbances such 
as cold-weather kills, harmful algal blooms, droughts and hurricanes. The 
results of these investigations are then submitted for peer review so that 
they may inform future fishery management decisions and continue to 
build upon growing awareness and action for forage fish conservation.

In early 2017 the program awarded the first two fellowships to Meaghan 
Faletti of the University of South Florida and Ed Camp of the University 
of Florida. Using cutting-edge techniques, Faletti examined chemical 
tracers from the eye lens of pinfish to determine important information 

Many denizens of the deep start life small in coastal waters. Bite-size forage fish provide 
these species with the calories necessary to grow big and strong enough to compete for 
space on offshore wrecks and reefs.

University of South Florida graduate student Meaghan Faletti carefully dissects the 
information-rich eye lens from a pinfish.
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about where they were spawned 
and how their populations 
fluctuate over time in four Gulf 
Coast estuaries. Her findings 
suggest that pinfish migrate 
from inshore seagrass habitats 
to distinct offshore regions to 
spawn. Faletti also learned from 
examining nearly two decades 
of FWRI data that the presence 
of healthy seagrass, which is a 
critical habitat and food resource 
for pinfish, is positively related to 
increased pinfish abundance. 

Camp focused his research 
on redfish, one of Florida’s most 
popular recreational fish species. 
Providing the first diet study of 
juvenile and slot-size redfish in 
Florida, Camp found that pinfish 
make up a whopping 45 percent 
of young redfish diets. Combine 
this research with Faletti’s 
findings on pinfish’s relationship 
to seagrass, and it becomes 
apparent that as seagrass 
continues to disappear from our 
estuaries, so too could pinfish 
and potentially their predators.

We’re submitting these results 
for publication in peer-reviewed 
journals. In 2018 FFFRP awarded 
two new fellowships that will 
yield further insights into forage 
fish biodiversity and community 
structure on Florida’s Gulf Coast, 
as well as how these communities 
have changed in the increasingly 
beleaguered Indian River Lagoon 
on Florida’s east coast.

Keeping forage fish on the 
menu and abundant for Florida’s 
predators starts with learning 
more about them. For more 
information about these fish or 
to contribute to FFFRP, please 
visit floridaforagefish.org. AD

Read the resolution at 
floridaforagefish.org/foragefish/
Content/forage-fish-resolution.pdf.

http://alertdiver.com/
http://floridaforagefish.org/
http://floridaforagefish.org/foragefish/
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S
earching for individual animals in the 
vastness of the world’s oceans is far 
more difficult than finding the proverbial 
needle in a haystack. It’s an ongoing 
challenge for scientists who study marine 
life such as whales and sea turtles, which 

routinely travel thousands of miles and spend time in 
remote, unreachable waters.

The job just got a little easier, however, thanks to 
two literally out-of-this-world tools: satellite images 
and a tracking system that uses an antenna on the 
International Space Station.

FAR FROM CLOSEUPS
Scientists recently confirmed that it is possible 
to locate and identify whales in images from a 
DigitalGlobe WorldView-3 satellite, which provides 
the highest resolution currently available. 

“We looked at four species that are fairly different 
in color, shape and size and were pleased to see 
that we could detect their flukes and flippers,” said 
Hannah Cubaynes of the British Antarctic Survey 
at the University of Cambridge. “That showed us 
that we can see whales in the satellite images and 
differentiate between species, so we can use satellite 

WATCHING WILDLIFE 
FROM SPACE
By Melissa Gaskill
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A sea turtle is tagged off the Florida 
coast with a microwave telemetry tag, 

which can be placed on turtles with 
shells as small as about 5 inches long 

(NMFS permit 19508).
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images as a reliable method to 
study the animals.”

Observing the animals where 
groups of them are known to 
gather, the researchers focused 
on southern right whales off the 
coast of Argentina, humpback 
whales in the Hawaiian Islands, 
fin whales in the Pelagos 
Sanctuary in the Mediterranean 
Sea and gray whales off the Pacific 
coast of Baja California. 

“We were pretty sure that 
each of those species — and just 
that species — would be in those 
locations at the time,” Cubaynes 
said. Behavior and differences in 
body structure make some whale 
species more distinguishable than 
others, she added. Fin and gray 
whales are easy to pick out, for 
example, because their body color 
contrasts with the surrounding 
water, and they often position 
themselves parallel to the sea 
surface. Southern right whales, on 
the other hand, spend a lot of time 
in deeper water, where their dark 
color makes them harder to see. 

Studying the migratory routes, 
distribution and abundance of 
whales — and what habitats they 
use and when — is an important 
part of efforts to conserve them. 
Researchers typically survey whale 
populations by boat or air, which 
can be time-consuming and costly. 
Even when a project has adequate 
resources for conducting surveys, 
the large areas many species cover 
can prove daunting. Some species 
spend time in remote habitats that 
are nearly impossible to access by 
any means. 

Scientists now can use the 
satellite images to find whales and 
then decide when and where it 
might be feasible to conduct field 
research using more traditional 
methods. Regular satellite 
images of a habitat could also 
provide valuable information 
about specific populations such 

as whether its numbers are 
increasing or decreasing or if 
animals are shifting to other areas. 

The International Union for 
Conservation of Nature (IUCN) 
Red List of Threatened Species 
records fin whales and eight 
other baleen species in one of its 
threatened categories (vulnerable, 
endangered or critically 
endangered) or as lacking enough 
data to determine its status. 
Satellite images could provide 
a more cost-effective way to 
monitor and direct conservation 
efforts for some of these species. 
The images could help protect 
whales from ship strikes, for 
example, by identifying when 
groups of whales are in areas with 
significant shipping traffic.

The next step is automating 
review of satellite images by using 
computers to identify images 
that might contain whales, which 
human researchers could then 
verify. Other whale species with 
characteristics that researchers 
could likely identify in satellite 
images include blue, sei, Bryde’s, 
bowhead and minke.

TRACKING FROM THE 
SPACE STATION
The International Cooperation 
for Animal Research Using Space 
(ICARUS) developed an antenna, 
which was recently installed on 
the International Space Station, 
and lightweight transmitters that 
use the antenna to relay data from 
tagged animals. Current satellite 
systems can track 22,000 tagged 
animals; the ICARUS antenna 
increases that number to 15 million 
transmitters. Because the space 
station orbits the Earth much closer 
than satellites currently used for 
such tracking, it can pick up weaker 
signals. Transmitters that require 
less power can be smaller and 
suitable for use on a wider variety 
of animals.

http://alertdiver.com/
http://caradonna.com/
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When attached to an individual 
animal, the transmitter tags 
record its precise geographic 
location along with data about 
its environment, such as the air 
or water temperature. Using an 
accelerometer, the same technology 
that detects the orientation of a 
smartphone, these tags also show 
the direction the animal is moving 
and its orientation and behavior. 
The solar-powered tags transmit 
only when the space station 
passes overhead. 

This kind of tracking data helps 
scientists find out where specific 
species live at various stages, 
which can help determine how to 
better protect them. One research 
project plans to use the new 
system to monitor endangered 
sea turtles. While biologists have 
identified nesting beaches around 
the world, they know little about 
where sea turtles spend their first 
few months at sea after hatching. 
Important nursery areas and 
other habitat used by young sea 
turtles can’t be protected without 
knowing where they are.

University of Central Florida 
researcher Kate Mansfield, 
an ICARUS participant, has 
monitored sea turtles in the Gulf 
of Mexico for years. She can 
currently tag turtles with shells 
as small as about 5 inches (13 
centimeters) long. The ICARUS 
tags can be placed on turtles with 
shells as small as 3 inches (8 cm) 
long. Studies have shown that 
transmitters should weigh no more 
than 5 percent of the animal’s 
body weight to avoid affecting its 
behavior or chances of survival.

“In general, when putting 
something on an animal, you want 
to reduce its impact on the animal,” 
Mansfield said. “Reducing the size 
and weight of tracking tags helps 
do that. We’ll be able to tag post-
hatchling turtles, maybe even those 
that are just a few weeks to a month 
old. Smaller animals haven’t been 
tracked for long distances, so these 
tags will expand our understanding 
of their movements.”

ICARUS plans to make all its data, 
except for sensitive conservation 
data, publicly accessible. Thanks to 
these space-based tools, scientists 
will soon learn more about life in 
the oceans on Earth. AD

DIVE SLATE
WATCHING WILDLIFE FROM SPACE

Erin Seney, Ph.D., assistant research 
scientist with the Marine Turtle 
Research Group at the University of 
Central Florida, tags an immature 
green sea turtle. (Florida MTP-231 
and NMFS 19508 permits)

Researchers with the University of Central 
Florida bring in an immature green sea 
turtle for tagging. (Florida MTP-231 and 
NMFS 19508 permits)
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A
t DAN®, we are divers who work 
on behalf of divers. Among our 
staff are recreational, technical and 
even former military divers. We 
dive open-circuit and rebreathers, 
we’re certified by various training 

organizations, and many of us are dive professionals. 
Just as there are numerous ways to approach the sport 
of diving, approaches to dive safety are manifold. 

A critical aspect of our work in dive safety is 
possessing practical knowledge of diving in all its 
forms. Beyond knowing just diving, we also know 
the dive industry — dive operations, equipment 
manufacturers, safety standards and everything else 
that goes into the sport. We are constantly taking 
advantage of opportunities to increase our collective 
knowledge, which ultimately allows us to share  
what we have learned and make diving safer around 
the world.

REAL-WORLD HAZARD IDENTIFICATION
One of our major accomplishments in 2018 was 
launching the DAN Hazard Identification and Risk 
Assessment (HIRA) program, the first such program 
adapted specifically for dive businesses. As we developed 
HIRA over the course of the year, Francois Burman, 
DAN’s director of diving and hyperbaric safety, led 
several groups of staff members through the related 
Dive Safety Advisor (DSA) course. From cylinder fills 
and compressors to noise levels and liability, the course 
covers the breadth of safety issues that dive businesses 
face, gathered from real-world situations. Our staff 
became well-versed in identifying, evaluating and 
making recommendations about hazards. 

Following the courses, the new DSAs visited dive 
shops to test what we learned, get feedback from dive 
business owners and make changes to the program. 
Through the process of learning about the common 
dangers dive businesses face, how to talk to the owners 

MAINTAINING EXPERTISE
DAN STAFF EDUCATION AND ENRICHMENT IN 2018
By Josh Benjamin

DAN staff members 
learn the importance of 

practicing buddy skills for 
safe breath-hold diving.
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and how DAN can support them, we were able to refine 
our approach. The experience was invaluable not only 
for our own education but also for helping to improve 
safety for dive businesses — and thus their employees 
and customers. 

While we rely on dive businesses for our own diving, 
rarely do we get the chance to poke around behind 
the scenes and find out the owners’ real concerns. 
In-person visits to dive businesses ensure that the 
efforts we make at DAN — data gathering, program 
development and research — have meaning and impact 
where it matters most: where divers are. 

SAFE FREEDIVING PRACTICES
When we talk about dive safety, we include all divers 
— whether or not they use compressed gas. Freediving 
(or breath-hold diving) is growing in both popularity 
and visibility. Recently we have pursued research in 
the physiological effects of freediving, so what better 
way to help us understand it than to do it ourselves? 
As DAN has sought to improve freedivers’ access to 

our medical and 
safety resources, 
we have an 
alliance with 
Performance 
Freediving 
International 
(PFI). PFI has an 
extensive array of 
training courses, 
so we asked them 
to instruct our 
staff in the basics.

Chris Bustad 
and Ryan Reed 
of PFI came to 
Durham, North 
Carolina, to teach 
their Introduction 

to Freediving course. During a 90-minute classroom 
session at DAN headquarters, more than a dozen DAN 
staff members learned the basics of safe recreational 
freediving, including breathing techniques and proper 
performance of static apnea. Bustad and Reed stressed 
the importance of direct one-on-one supervision and the 
role of a buddy in keeping a diver safe during breath-hold 
diving. The group then had an in-water session at the 
pool at the University of North Carolina at Chapel Hill 
to practice breath holding, rescue and safety techniques. 
The course concluded with four breath-holds beginning 

at 1 minute and leading up to 2.5 minutes, which several 
staff members achieved.

DIVE GEAR
We want our staff to know as much as they can not 
only about the different ways people dive but also the 
gear divers use. Divers with well-maintained gear are 
less likely to have a failure that leads to an emergency, 
so it’s important that DAN staff know how dive gear 
functions and is best maintained. Professional Scuba 
Inspectors/Professional Cylinder Inspectors (PSI-PCI) 
staff conducted three courses for us: Visual Cylinder 
Inspection, Oxygen Cylinder Cleaning and Valve 
Repair. The courses served as a refresher for some staff 
members and as new information for others at DAN. 

We met with Mark Gresham of PSI-PCI at the Luxfer 
cylinder plant in Graham, North Carolina, and covered the 
basics of scuba cylinders, learning about cylinder materials 
and qualities, markings, safety concerns and inspection 
tools. We learned the inspection process and performed 
our own inspections, using our new knowledge to identify 
bulges and dents, thread damage and interior pitting, 
cracking and corrosion. Staff members who attended the 
session are now certified cylinder inspectors. 

Denita Stowers, Luxfer’s quality control manager, 
provided an extensive tour of their manufacturing 
process so we could see a cylinder go from a blank 
metal ingot to a finished product. The precision and 
accuracy of both the manufacturing and the testing 
process of each cylinder was impressive, as were all the 
details from the hand-numbering of the crown to the 
finishing touches. It reinforced our classroom education 
about cylinder composition and allowed us to see 
what goes into the cylinders we rely on every time we 
dive. During our tour, Gresham and Stowers answered 
our questions and gave us a thorough understanding 
of cylinder construction. What might appear to be a 
simple metal container is a rigorously engineered and 
manufactured object.

DIVE SLATE
MAINTAINING EXPERTISE

22  |  WINTER 2019

Regular visual inspection of cylinders is 
important to check for a variety of potential 
hazards. Several DAN staff are certified 
visual cylinder inspectors.

The Luxfer plant tour gave DAN staff the opportunity to observe the 
manufacturing process and rigorous quality control that compressed-
gas cylinders undergo.
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The experience was so valuable 
that we invited Gresham to 
DAN headquarters for two 
additional courses on cylinder 
cleaning and valve repair. A 
large group of staff members 
attended to learn about the safe 
use of oxygen, suitable cleaning 
solutions and how to inspect 
for and remove contaminants. 
With the popularity of nitrox 
as a breathing gas, the precise 
standards for the use of oxygen 
and the care of scuba cylinders 
are very important. The 
valve repair course provided 
an overview of valve types, 
operation, servicing and tools, 
and then we worked in pairs 
to disassemble, evaluate and 
reassemble a scuba valve. Seeing 
a valve deconstructed and 
knowing how it works as well 
as what might compromise its 
safety was worthwhile. Even if we 
never do a valve repair, knowing 
as much as we can about possible 
safety concerns is paramount to 
our mission.

The common thread of 
all these experiences is the 
continued education of DAN 
employees. The more we 
educate ourselves about every 
facet of diving, the more we 
learn about where to apply our 
resources. It is important that 
everyone at DAN, regardless of 
department or job, continues 
to adapt to changes in diving — 
whether it is new equipment, 
refinement of existing practices 
or brand new approaches to 
venturing underwater. We want 
to make every dive a safe one 
no matter how it’s done. For us 
it begins with knowledge and 
experience, and we appreciate 
the partnerships that help us 
learn about — and experience — 
all that diving has to offer. AD

http://alertdiver.com/
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Hometown: La Paz, Baja California  
Sur, Mexico
Years Diving: 20
Favorite Dive Destination: Guadalupe 
Island, Mexico
Why I’m a DAN® Member: The support, 
information and safety resources DAN 
provides are unique. I work in isolated 
locations, and my DAN insurance gives 
me the tranquility of knowing that help 
is only a phone call away.

MAURICIO HOYOS
By Steve Peletz W

hen Jaws hit theaters in the summer of 1975, 
fear of shark attacks swept across beaches 
everywhere. For 4-year-old Mauricio Hoyos, 
however, seeing Jaws for the first time 
engendered a newfound admiration for great 
white sharks. From that day forward, he only 

wanted to play with shark toys. His passion for sharks led him to study 
biology at the National Autonomous University of Mexico and obtain a 
master’s degree and doctorate in marine sciences at the Interdisciplinary 
Center of Marine Sciences in La Paz, Mexico, on the Sea of Cortez. 

Hoyos first studied blacktip sharks off Mexico’s Yucatán Peninsula 
and then moved on to study numerous shark species in the Sea of 
Cortez and the Pacific. He is a founding member of MigraMar, a 
nonprofit organization with a network of marine scientists who 
conduct research to safeguard healthy populations of marine migratory 
species in the Eastern Pacific. He currently is director general of 
Pelagios Kakunjá, a nonprofit research organization that mentors 
young marine biologists, and spends his workdays collecting vital 
data on the sharks and rays of the Eastern Pacific, especially the great 
white sharks of Guadalupe Island, Mexico. Almost anyone doing shark 
research in this part of the world is likely to cross paths with Hoyos. 

As part of a citizen science expedition to the Revillagigedo 
archipelago early in 2018, I dived with Hoyos and Fins Attached, a 
nonprofit organization focused on shark research and conservation, 
from the M/Y Sharkwater. Fins Attached launched the Sharkwater in 
July 2017 in memory of shark conservationist Rob Stewart, who died 
in a rebreather accident in January 2017 while filming the sequel to his 
documentary film and exposé of the shark-fin trade, Sharkwater.

After a 24-hour boat ride southwest from Cabo San Lucas, we 
arrived at San Benedicto Island. I trailed Hoyos on 21 dives around 
three islands as he patrolled the underwater topography looking for 
migratory sharks to tag with acoustic tracking devices. While Hoyos 
conducted fieldwork, a team from Occupied VR filmed footage for a 
Sharkwater virtual-reality movie in honor of Stewart.

At San Benedicto Island, giant pacific manta rays soared over us; our 
exhaled bubbles rose up and tickled their bellies. Their close approaches 
allowed Hoyos to take tissue samples to gain more information about 
their diets and trace their genealogies and geographic distribution. Far 
more cautious scalloped hammerhead, Galápagos, silky and whale sharks 
kept their distance on this trip, which made them nearly impossible to 
tag. Tagging underwater with a pole spear requires a diver to get within 
two to three feet of the shark to place the tag just below the dorsal fin; 
tags can cost from $1,800 to $3,500, so missing is not an option.

On our second day of diving, we were in the water before sunrise at 
a site named The Boiler. A juvenile whale shark greeted us in the dim 
light before numerous giant pacific manta rays with 15-foot wingspans 
arrived. Hoyos took tissue samples for analysis, while we took 
photographs of the manta rays for an online database. Researchers 
use this catalog of photos to identify and differentiate mantas by 
the distinct markings on their undersides, enabling researchers to 
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estimate the number of unique individuals in the 
local population and determine which mantas are just 
passing through.

At Roca Partida we swam large circles, sometimes 
fighting strong currents, around the pinnacle that pops 
out of the water from its base 200 feet below. Armed 
with a satellite tag on a pole spear, Hoyos swam 
after one 20-foot-long juvenile whale shark that 
appeared out of the deep blue water, but the 
gliding whale shark descended beyond a 
safe diving depth before he could get 
close enough to it.

Scientists estimate that 
fishermen kill 70 million 
to 100 million sharks 
per year, in large part 
for shark-fin soup, 
a Chinese delicacy. 
The future for 
sharks might seem 
grim, but people 
like Hoyos are 
working to 
change that. 
His research 
has paved 
the way for a 
larger marine 
protected 
area (MPA) at 
Revillagigedos. 
By tagging and 
tracking sharks 
in the area, he 
showed that 
they hunted, fed 
and mated at Roca 
Partida but returned 
to San Benedicto 

Island to birth and raise their pups. 
“Once the pups grow big and strong enough, 

they migrate to Roca Partida to hunt, 
grow and mate as part of the next 

generation,” Hoyos explained. The 
Mexican government used his 
research to help justify creation of 

the Revillagigedo Archipelago 
National Park in November 
2017, replacing four small 
MPAs (one for each island 

at Revillagigedo) with one 
57,177-square-mile MPA, 
the largest of its kind in 
North America.

It’s ironic that the 
film that inspired 
mainstream loathing 
of sharks is the same 
one that inspired 
Hoyos to save them. 
Peter Benchley, the 
author of Jaws (the 
book that inspired 
the movie), never 
intended for his 
story to instigate the 
“spasm of senseless, 
macho shark 

killing” that it did. He 
spent most of his life 

advocating for protection 
of sharks and healthy marine 

ecosystems after the release of 
the movie. Benchley would 
have been proud to see Hoyos 
studying sharks and using 

research to defend them and 
their habitats. AD
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STEVE PELETZ
Whether tagging sharks from a boat (or 

underwater), giving a scientific lecture or 
exploring the depths in a submersible, Hoyos’ 

research and dedication is making a real 
difference for sharks in the Eastern Pacific.
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Y
ou’ve been out on the boat all day and 
have seen some of the exotic marine 
animals you have been chasing 
since you got certified to dive. After 

removing your gear, however, you feel the 
excitement fading; creeping in its place are 
the first tendrils of a pounding headache. 
Searching through your dive bag, you realize 
you forgot to restock your ibuprofen before you 
left the U.S. On your way back to the resort, 
you wander the pharmacy aisles looking for 
a familiar box — Motrin, Tylenol, anything to 
stop the headache in its tracks. You find some 
medication labeled Panadol (paracetamol) 
tablets. Having done your research, you grab it 
and know that relief is on the way.

A little preparation goes a long way when 
traveling to an unfamiliar country where 
medicine names and the availability of 
prescription medications may not be the same 
as in the U.S. Use the internet to learn about 
the variations in generic and brand names for 
familiar medications at your destination. Note 
any over-the-counter medications you often 
take for common issues such as pain relief, 
gastrointestinal distress or allergies and the 
medications’ variations in the country where 
you are traveling to make it easier if you need 
to purchase some while abroad. 

Medication laws vary across the world, 
so before you travel determine what you are 
allowed to bring across borders. Knowing the 
laws of the country you are visiting can prevent 
serious consequences such as imprisonment or 

drug trafficking charges. The U.S. Department 
of State recommends contacting the foreign 
embassy of any country where you will be 
traveling to ensure that your medications are 
permitted. Find contact information for foreign 
embassies and consulates at travel.state.
gov/content/travel/en/consularnotification/
ConsularNotificationandAccess.html.

If you carry prescription medications 
with you while traveling out of the country, 
follow a few basic rules to ensure you don’t 
get in an uncomfortable or life-threatening 
situation. Ask your prescribing physician for 
a letter describing your medical condition 
and any prescription medication, including 
generic drug names. Depending on the 
languages spoken where you are traveling, 
consider getting a translated copy of the 
letter as well. If your medication is banned at 
your destination, discuss with your physician 
possible legal alternatives. Leave a copy of 
your prescription at home with someone you 
can contact if your copy gets lost.

Make sure to bring with you enough doses 
for the duration of your trip along with some 
extra in case of travel delays or unforeseen 
circumstances. Consider packing medications 
in several different places to mitigate the 
loss of any one piece of luggage, or put them 
in your carry-on bag. Keep medications in 
their original, labeled containers to avoid any 
complications. The packaging should be clearly 
labeled with your full name, prescriber’s name, 
the full drug name and dosage. 

 Some countries allow only 30-day supplies 
of certain drugs, and insurance companies 
may cover only a limited amount. In either 
of these cases, it is important to discuss 
with your doctor how to arrange medications 
for a longer trip. If you need to travel with 
a controlled substance, the International 
Narcotics Control Board (INCB) has information 
about regulations for many countries at incb.
org/incb/en/travellers/country-regulations.html.

Despite careful planning, unexpected things 
sometime happen. If you find yourself without 
the prescription you need, you can call DAN® 
for help. Individual and family DAN members 
are automatically enrolled in TravelAssist, 
which has a prescription coverage benefit. If 
your prescription medication or eyeglasses are 
not available where you are, you can access 
TravelAssist by calling the DAN Emergency 
Hotline at +1-919-684-9111. We will accept 
international collect calls and cover the fees 
for you if that is your only way to reach us. DAN 
staff will consult with your prescribing doctor; 
after you have paid for your medication, we will 
send it to you at your location if it is both legal 
and possible to do so. 

If you need help with your prescription, 
DAN is only a phone call away.

28  |  WINTER 2019

DIVE SLATE
DAN TRAVEL SMARTER, PSA AND PROGRAMS

TRAVEL SMARTER

MANAGING MEDICATIONS ABROAD

E
very 40 seconds someone in the 
U.S. has a stroke, and every three 
minutes and 45 seconds someone 
in the U.S. dies from a stroke. 

A leading cause of long-term disability, 
stroke was the second-leading cause of 
death globally in 2015. Strokes can cause 
severe neurological damage, but fast 
recognition and activation of emergency 
medical services (EMS) can lead to prompt 

administration of advanced medical care, 
which greatly decreases the likelihood of 
disability and further injury. The same 
holds true for other neurological injuries, 
such as those that result from trauma or 
decompression illness (DCI). 

DAN® developed the Neurological 
Assessment course to help save lives by 
providing the knowledge and skills to 
recognize and respond to conditions that 

cause severe neurological damage. In this 
course, providers learn how to respond 
to conditions that have neurological 
implications, such as stroke and neurological 
decompression sickness (DCS), by performing 
an effective neurological examination and 
rapidly activating EMS. The course, which has 
no prerequisites, is useful training for any lay 
provider and perfectly complements DAN’s 
Basic Life Support: CPR and First Aid course. 

PROGRAM SPOTLIGHT

DAN NEUROLOGICAL ASSESSMENT COURSE
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Its content is also included in DAN’s Diving 
First Aid for Professional Divers course. With 
the convenient eLearning platform, students 
can learn at their own pace from anywhere 
with internet access. 

After getting an overview of the nervous 
system, students will learn about the different 
kinds of strokes and how to recognize their 

signs and symptoms. The course then 
shifts focus to neurological injuries unique 
to divers, breaking down DCI into its main 
components, explaining the differences 
between DCS and arterial gas embolism 
(AGE) and discussing how these conditions 
can present neurological symptoms. The 
knowledge portion of the course concludes by 
outlining a neurological assessment. 

Upon completion of all online modules, 
students will learn skills such as how to 
perform a neurological examination, interview 
a person to obtain a history and use proper 
techniques to check vital signs. They also learn 
how to assess mental function, cranial nerve 
function, motor function, coordination and 

balance. After completing a final assessment 
— typically a written exam — to verify their 
understanding of key concepts, students 
receive a course completion card that is valid 
for two years after the approval date. 

“Neurological injuries can present subtly, 
especially with dive injuries such as DCI,” 
said Patty Seery, DAN’s director of training. 
“Prudent, proper and timely responses 
can save lives. Given the prevalence 
and detrimental nature of strokes, it’s 
appropriate to include this course in your 
first-aid curriculum.” 

Sign up for a Neurological Assessment 
course today. Visit DAN.org/Training to find 
a DAN Instructor near you.

PUBLIC SAFETY ANNOUNCEMENT

H
umans have relied on fish for 
sustenance for thousands of years, 
turning the throwing of a spear 
into a commercial, sporting and 

recreational industry. A huge percentage 
of the world’s population still depends 
on fishing, and a great way to keep fish 
populations abundant is to fish sustainably. 
One of the most rewarding ways to do so 
is to revert to the ways of our ancestors by 
spearfishing or harvesting by hand. 

Eliminating bycatch and unfair advantage 
is rarely this thrilling, but to enjoy the rush 
without a criminal indictment or life-altering 
injury, you must execute safe diving practices 
and play by the rules. Whether you’re a 
veteran spearfisher on a three-minute breath 
hold or blowing bubbles with your first lobster 
kit in hand, the following tips can help you.

GET A LICENSE.
When you get a fishing license, make sure 
it covers every species you plan to fish for 
and every method of fishing you plan to do. 
Licensing requirements vary by state and 
by country, but you can learn about most 
regulations online. If in doubt, contact a 
local official. 

LEARN THE RULES, AND PLAY BY THEM.
Wherever you fish, learn the local regulations, 
and abide by them. Adhere precisely to 
season guidelines, bag limits, size limits and 
equipment restrictions. These regulations 
exist to protect species and the environments 

they inhabit, and the individual consequences 
for breaking these laws are on par with their 
environmental consequences. In California, for 
example, abalone are a delicacy for harvesters, 
but they play a vital role in protecting kelp 
forests from decimation by encroaching sea 
urchins. Possessing more than twice the 
prescribed limit for abalone can result in up to 
$7,000 in fines and three months in prison for 
the first offense, so it’s wise to be familiar with 
local laws before hitting the water. 

GRAB A BUDDY, AND  
PROPERLY WEIGHT YOURSELF.
Most anglers who are harvesting by hand 
or spearfishing are literally holding their 
breath to get their perfect catch. Freediving 
repetitively can be exhausting and can 
contribute to a blackout, one of the activity’s 
most common risks. Overweighting and 
failure to maintain buddy contact are the top 
causes of freedivers succumbing to these 
blackouts and drowning, but luckily these 
risks are easily managed. Weight yourself to 
be neutrally buoyant at 30 feet (9 meters), 
and never dive without a vigilant buddy. 
If you plan to make freediving a regular 
activity, take a freediving course to improve 
your technique and become a safer diver. 

KNOW YOUR EQUIPMENT AND ENVIRONMENT.
Spearguns can be lethal weapons, so it 
is vital to understand how to safely use 
and prepare your equipment. Never point 
a speargun at anything you do not plan 

to fillet and eat. Once you are armed, 
ready and searching for prey, be aware 
of your environment. Never enter spaces 
with overhead environments, check your 
proximity to other divers, avoid touching 
corals or disturbing marine life, look up and 
around as you ascend, and be wary of other 
predators such as sharks or seals that want 
to split your catch with you. 

PLAN YOUR DIVE, AND DIVE YOUR PLAN.
Proper planning is key any time you dive — 
even more so when you introduce an activity 
such as hunting or harvesting. Before you 
go dive, be sure to hydrate, eat an actual 
meal and get plenty of rest. Use checklists 
to ensure you have all the necessary 
equipment and personnel to safely conduct 
your dives. In the water, respect the limits 
of your training and ability. If you deviate 
from your plan, end your dive. Create 
an emergency action plan to prepare for 
unavoidable incidents. 

Spearfishing and underwater harvesting 
are not only sustainable ways to fish but 
also activities that can test you mentally and 
physically while providing a thrill. With a few 
simple practices, you can continue diving 
and spearfishing without conflict or incident 
and help reduce the environmental impacts 
of commercial fishing. 

SPEARFISHING SAFETY
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L
ike the woods, which host a hidden 
menagerie of chiggers and ticks, the 
clear waters bathing tropical reefs teem 
with cryptic blood-sucking parasites. 
The ocean’s micropredators — primarily 
gnathiid isopod larvae — emerge from 

the seafloor throughout the day, but the greatest number 
appear at dawn and dusk. Their all-consuming mission is 
to quickly engorge with the fish blood required to fuel the 
next metamorphosis in their multistage lives. 

To relieve their pervasive infestations, fish (referred to as 
clients) frequent patches of reefs manned by small species 
of fish and shrimp that are specifically adapted for dining 
on the pests. The behavior, known as cleaning, has long 
been touted as a classic example of symbiotic mutualism, 
where two species benefit from a close relationship. A 
growing library of lab and field experiments published 
during previous decades has revealed, however, that this 
once clear-cut example of cooperation is actually rife 
with conflict and high-stakes drama driven by a single 
overriding dilemma: Given the choice, cleaners prefer to 
cheat by taking painful nips of delectable mucus, scales 
and flesh from clients rather than nibbling crunchy 
crustacean carapaces. This enticing conundrum has lured 
scientists deep into the abstract realms of market theory, 
reciprocal altruism and game theory models, including 
the much-iterated prisoner’s dilemma, in an attempt to 
better understand the evolutionary origins of cooperation. 
But most gratifying for divers is that the steady flow of 
research has begun to unravel the inner workings of a 
favorite bit of underwater theater.

The majority of the studies have involved the 
bluestreak cleaner wrasse (Labroides dimidiatus), the 
most ubiquitous cleaner in the Indo-Pacific. These 
finger-sized fish with bold, contrasting stripes typically 
occupy cleaning stations in male–female pairs with 
an occasional juvenile or two consigned to the nearby 
shadows. Numbers from the Great Barrier Reef are 
astounding, illustrating the magnitude and significance 
of the cleaning process to coral ecosystems. Bluestreaks 
stay busy and can have more than 2,000 client/
cleaner interactions each day, consuming around 1,200 
parasites in the process. One experiment exploring the 

effects of cleaners on infestation rates documented a 
fourfold increase in gnathiids on a caged fish denied 
the services of cleaners for 12 hours. 

Researchers have learned plenty about the gnathiid 
larvae as well — most surprisingly, at times it takes as 
little as 30 minutes for the parasites to draw down a 
gut full of blood before heading home to molt. Such 
a rapid turnover helps explain why one rabbitfish 
was documented visiting a cleaning station 144 times 
during a single day. Most interactions between cleaners 
and clients last only seconds, while others continue for 
minutes. To increase their chance of survival during 

PEST CONTROL, PART 1
BLUESTREAK CLEANER WRASSES
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Text and photos by Ned and Anna DeLoach

Even turtles take time out for an occasional cleaning.

A damselfish is serviced by a mated pair of bluestreak cleaner wrasses.

A bluestreak plucks parasites from the gills of a puffer.
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stopovers at cleaning stations, larvae prefer attaching 
to the blood-rich lining inside a fish’s mouth or gills, 
where they can feed fast. But most pests end up 
wedged beneath scales or clamped to fin rays in easy 
reach of hungry mouths. 

Over their long relationship, lines of communication 
have evolved between bluestreaks and clients. Cleaners 
advertise their enthusiasm to feed with eye-catching 
dances, while clients strike pronounced head-up or 
head-down poses with fins spread, mouths open and 
gill covers flared to announce their interest in being 
cleaned. At times, species such as grouper and goatfish 
flush red to better expose the location of the tiny 
translucent bloodsuckers. 

In market systems where cleaners and clients have 
the option of cooperating, cheating or defecting, not 
everyone is treated the same. Even though cleaners 
enjoy a semblance of immunity from being eaten, 
bluestreaks obtain an extra layer of protection by 
applying tactile stimulation across the backs of predatory 
clients with flurries of fins. The calming strokes, proven 
to lower stress by raising a fish’s cortisol level has 
evolved, like intra- and interspecies communication, 

into an essential tool for balancing social demands such 
as enticing heavily infested clients to hang around for 
prolonged inspections. 

But most intriguing is that when bluestreaks breach 
mutualistic etiquette by taking painful bites, customers 
deal with the outrage in different ways. Large roving 
species, with ready access to multiple cleaning options, 
simply take their business elsewhere. On the other 
hand, small captive customers with no other place to 
go impulsively chase the greedy parties with punitive 
nips. It appears that cleaners have good memories and 
are able to keep 100 clients sorted out in their heads 
at any given time. When recently duped clients return 
for service, the offending bluestreaks make sure to 
bestow generous tactile considerations as tokens of 
appeasement. This ongoing manipulative interplay 
keeps souls soothed, parasites picked and everyone in 
the neighborhood a little more laid back.

The study of bluestreak behavior continues. A recent 
lab experiment using a classic test of self-awareness 
determined that the remarkable fish are able to 
recognize themselves in mirrors — the select domain 
of only a few animals, including us. AD

A red filamented flasher is groomed by a juvenile bluestreak.
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A
ffordable, wearable heart-rate 
monitoring technology is changing the 
way we work out. Heart-rate training 
allows people to accurately determine 
their exercise intensity, which can be 

used to promote significant gains in areas such as 
aerobic capacity. This can lead to better overall fitness 
and fitness to dive. 

Heart-rate training was previously reserved for elite 
athletes because accurate monitoring technology was 
prohibitively expensive. Now anyone with a smartwatch 
can track their heart rate and gauge how hard they 
are working in comparison to their maximum heart 
rate. People with certain cardiovascular risk factors 
or who take heart-rate regulatory medication such as 
beta blockers should consult their physicians before 
attempting aerobic exercise. Heart-rate training may not 
be appropriate for this population. 

A variety of formulas can be used to determine a 
person’s upper and lower limits of heart-rate training, or 
training zone, but for simplicity we will use the heart-rate 
reserve (HRR) equation, which considers cardiovascular 
efficiency (in the form of resting heart rate) and age. Find 
your training zone with the following steps:

First, determine your predicted maximum heart rate 
(MHR) by subtracting your age from 220. This rate may vary 
by up to 12 beats per minute. (Predicted MHR = 220–age)

Next, find your resting heart rate (RHR) by counting 
your heart beats per minute or checking your heart-
rate monitor. Make sure you are seated and at rest 
for a few minutes prior to checking your RHR. Now 
calculate your HRR by subtracting your RHR from your 
predicted MHR. (HRR = Predicted MHR–RHR)

For example, the HRR for a 40-year-old person with 
a resting heart rate of 70 beats per minute (bpm) is 
calculated as follows:

Step 1: Predicted MHR = 220–40 = 180 bpm
Step 2: RHR = 70 bpm
Step 3: HRR = 180 bpm–70 bpm = 110 bpm 

Use your HRR to identify your estimated aerobic 
training zone for your estimated heart rate as indicated 
by your monitor. Most training protocols use three to 
five zones. We are targeting aerobic endurance, so we 
will consider three training zones. Your main workout 
should remain in the aerobic zone (60 to 80 percent of 
your calculated maximum heart rate).

Zone 1: 50 to 60 percent of your calculated maximum 
heart rate (Use this zone for your warm up and cool down, 
or start here if you are just beginning a fitness program.)
(_____ HRR x 0.50) + _____ (RHR) 

Zone 2: 60 to 80 percent of your calculated maximum 
heart rate (Stay in this zone for aerobic training. You 
should be able to comfortably hold a conversation.)
(_____ HRR x 0.60) + _____ (RHR) = lower limit of 
aerobic training zone 
(_____ HRR x 0.80) + _____ (RHR) = upper limit of 

aerobic training zone 
For example, a 40-year-old 
person with a HRR of 110 
bpm and RHR of 70 bpm 
would have a lower limit 
of 136 bpm and an upper 
limit of 158 bpm for 
aerobic training.

Zone 3: More than 80 
percent of your calculated 
maximum heart rate (If 
your heart rate enters this 
zone, slow down because 
you are transitioning to 
more anaerobic activity.)
(_____ HRR x 0.80) +  
_____ (RHR) 

STEP UPS
1. Stand in front of the step.
2. Step up with your right 

foot, followed by your left 
foot (up-up).

3.  Step down with your right 
foot, followed by your left 
foot (down-down).

Text by Jessica B. Adams, Ph.D., 
and Jaime B. Adams, M.S., C.S.C.S
Photos by Stephen Frink

HEART-RATE 
TRAINING
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To avoid an increased risk of decompression sickness, DAN® recommends that divers avoid strenuous exercise for 24 hours after making a dive.  
During your annual physical exam or following any changes in your health status, consult your physician to ensure you have medical clearance to dive.

4. Repeat, starting with the alternate foot.
5. Continue for two minutes.
Modification: Lower the height of the step, or reduce 

the speed of stepping.
Challenge: Increase the 
height of the step or the 
speed of stepping.

HIGH KNEES 
WITH A KICK
1. Lift up your right knee to 

your waist (if possible).
2. Extend your knee so your 

foot is forward and leg  
is straight.

3. Bend your knee.
4. Place foot down on  

the ground.
5. Repeat on the  

opposite side.
6. Continue for two minutes.
Tip: The workload kicks in 
after the first 30 seconds.
Modification: Start near a wall 
until your balance improves.
Challenge: Gradually 
become less reliant on 
the wall.

4. Return to the starting position.
5. Repeat on the opposite side.
6. Continue for 60 seconds on each side.
Modification: Put your knee on the floor. AD

SIDE PLANK WITH ROTATION
1. Start in a side plank position on your right forearm.
2. Raise up your left arm to the ceiling.
3. Rotate your body, threading your left arm under  

your body.

1. Start in plank position 
on your forearms, with 
your elbows below your 
shoulders.

2. Keep your body straight.
3. Bring your knee toward 

your chest while 
maintaining a flat back.

4. Return to the starting 
position, and repeat on 

the opposite side.
5. Continue for two 

minutes.
Modification: Elevate 
your upper body on a 
box, step or stable chair.
Challenge: Keep a flat 
back, and bring your knee 
all the way to your arms.

MOUNTAIN CLIMBER FROM PLANK

WINDSHIELD WIPERS
1. Lie on your back with 

your arms out.
2. Keep your knees bent 

in tabletop position.
3. Rotate your knees 

slowly to one side 
without letting your 
knees touch the floor.

4. Repeat on the  
opposite side.

5. Continue for two 
minutes.

Modification: Don’t bring 
your knees down very far.
Challenge: Extend your 
legs straight. 

http://alertdiver.com/
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W
hen people think of Big Sur,  
most picture a steep, 
dramatic coastline dotted 
with breathtaking views. 
Every year millions of visitors 
travel the famous stretch of 

California Highway 1 from Carmel to San Simeon, 
gazing over Big Sur’s rocky shoreline at the beautiful 
mountains rising more than 5,000 feet into a blanket of 
coastal fog. 

My last trip down that stretch of highway was slower 
than most. Stuck in traffic for hours hoping to catch 
a glimpse of the iconic Bixby Bridge and McWay 
Falls, I began to wonder if there was a better way to 
experience Big Sur. Could I dive Big Sur? As an avid 
Monterey diver, my mind raced. Would the reefscapes 
be as beautiful and dramatic as the coastline? These 
difficult-to-access waters must be hiding some pristine 
gems. I even began to think logistics, wondering where 
I could board a dive boat or if I could just dive directly 
from shore. Over the past few years I have turned 
this daydream into a reality, discovering a way to 
experience Big Sur that certainly beats sitting in traffic 
on Highway 1.

After replying to a few last-minute emails at work 
in San Francisco on Thursday around noon, I head 

home to finish loading my car. A few hours later I 
pick up my buddy, who has flown in to join me for 
a three-day liveaboard trip to Big Sur. We drive four 
hours south through California’s Central Valley to 
Morro Bay while sharing stories of previous dive 
adventures. Excitement builds as I reminisce about 
the free-swimming wolf eels, multicolored California 
hydrocoral, thick kelp forests swaying in the surge and 
gaudy nudibranchs I’ve seen. After a hearty dinner we 
load our gear onto the boat and crawl into our bunks 
to get a few hours of sleep.

Waking up to the smell of sizzling bacon and 
remembering you are on a boat in Big Sur makes up 
for a below-average night of sleep interrupted by waves 
crashing against the hull. Just as we finish breakfast, 
the captain announces on the loudspeaker that we have 
made it to our first dive site, Receding Reef. 

It’s foggy, but you can see far enough to notice that 
we have anchored at the edge of a healthy kelp forest. 
I’m glad to see this because many kelp forests in 
Northern California have been hit hard by rising water 
temperatures and unchecked sea urchin populations. 
Excited to see what’s below, we check our cameras, 
gear up and wait for the captain to open the gates. The 
water, a mere 50°F, has a greenish-blue tint. We cannot 
see the bottom, but there is enough visibility to see 

BIG SUR Text and photos by Jon Anderson



rockfish hovering between stalks of kelp 20 to 30 feet 
below. We follow the kelp down to a series of small 
pinnacles covered with vibrant invertebrate life. Fish-
eating anemones the size of soccer balls dot the reef, 
and copper rockfish confidently hold their positions. 
Pile perch drift past in the surge, occasionally pecking 
at the reef. Overhead in the kelp, blue rockfish lazily 
feed on plankton, and a few large lingcod that are 
sitting between kelp holdfasts quickly flee. 

We spend an hour on the bottom and return to 
the boat with big smiles because we’ve remembered 
exactly why we signed up for this trip. After three 
more dives with an average depth of 70 feet, we board 
the boat for the last time that day. Our boat full of 
exhausted divers heads to our evening anchorage, 
where we are treated to dinner under a pastel 
California sunset. 

Big Sur is protected as an integral part of the 
Monterey Bay National Marine Sanctuary, and our 
next morning begins at Square Black Rock, a dive site 
within Big Creek State Marine Reserve. As its name 
suggests, it is marked by a large square black rock 
protruding from the ocean. All marine life within the 
reserve is protected, and there are specific rules about 
anchoring boats. Scientific divers from the University 
of California, Santa Cruz, use this reserve for variety of 

marine research projects. Like many places in Big Sur, 
this site has a healthy kelp forest and an abundance 
of invertebrate life, but a submerged arch 35 feet in 
diameter and lying in 75 feet of water sets it apart from 
the rest. Upon descent, we quickly locate the arch 
and pass through it a few times before exploring the 
adjacent reefs.

After lunch our captain pulls into a cove to give us a 
glimpse of one of Big Sur’s most visited sites, McWay 
Falls. This magnificent waterfall drops 80 feet onto 
the beach, and seeing the falls from such a unique 
perspective is a real treat. Above the falls, the steep 
tree-covered hills disappear into the sleepy coastal fog.

On our afternoon dives, we see more jaw-dropping 
reefscapes; they’re bustling with enough macro life to 
keep a diver busy for a lifetime, but sometimes the best 
things are seen passing by the reef. I just about jumped 
out of my wetsuit with excitement when I spotted a 
chain made up of about 30 salps (a gelatinous pelagic 
tunicate) drifting through the kelp forest.

Beyond its reefs, Big Sur is also home to a handful 
of well-known deep dive sites. Several miles offshore 
near Point Sur lies Schmieder Bank, a small plateau 
surrounded by very deep water. The top lies at 120 
feet, just within the limits of recreational diving. 
Conditions have to be just right to dive here, and in 
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A beautiful sunset from an overnight 
anchorage along the Big Sur coast.

Right: Dense metridiums and 
strawberry anemones blanket the 

pinnacles at Haystacks.
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LOCAL DIVING
BIG SUR

HOW TO DIVE IT
GETTING THERE: There are three- and four-day liveaboard trips along 
the Big Sur Coast each June, departing from Morro Bay. Divers can 
expect three to four dives per day. Some commercial dive boats from 
Monterey Bay and Morro Bay occasionally run day trips to Big Sur. On 
calm days small private boats can be launched at Point Lobos State 
Natural Reserve in Carmel to reach some of the northern sites. Several 
dive sites along Highway 1, including Jade Cove, are accessible 

from shore, but 
be prepared for 
long, treacherous 
scrambles with your 
dive gear to get to 
and from the water.

SEASONS AND 
CONDITIONS: Unlike 
California’s more 
popular diving 
destinations, Big Sur’s 
rugged geography 
provides little to 
no protection from 
storms that roll in 
from the Pacific. Seas 

are typically calmest June through August, and these months offer the 
most consecutive days of good weather. Upwellings also occur during 
this time, causing visibility to vary from extremely poor to more than 80 
feet and water temperatures to range from 45°F to 55°F.

SKILL SET: Big Sur diving is cold, deep and remote. It is best 
suited for experienced and adventurous cold-water divers looking 
for a unique trip. Most divers wear a drysuit with appropriate 
undergarments, a hood and thick gloves, but some divers can 
get by with a good 7 mm wetsuit, a hood and gloves. Dives are 
60 to 80 feet deep on average, with some exceeding 100 feet, so 
closed-circuit rebreathers and other technical diving equipment are 
common. Conditions often include surge and swell, so divers should 
be comfortable with their buoyancy control and ability to get back 
on board a boat in rough seas. 

From left: A lingcod (Ophiodon elongatus) rests beneath the bustling kelp 
forest at Receding Reef. Big Sur’s Bixby Bridge is an iconic structure.  

A sea clown triopha (Triopha catalinae) nudibranch feeds on a bryozoan.
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2016 I was lucky enough to experience it. Nearly 
300 dives later, this is still one of my favorite sites. 
I’ll never forget my anxious, low-visibility descent 
down the anchor line through emerald-green 
jellyfish soup that suddenly cleared at around 90 
feet. The visibility was endless. A large wolf eel 
and several lingcod swam freely over massive 
heads of red, purple, pink and orange California 
hydrocoral, while countless juvenile rockfish 
hovered above the reef. To top it off, a humpback 
whale showed its fluke just behind the boat 
minutes after we finished our dive. On my most 
recent trip, however, we did not visit Schmieder 
Bank due to a shorter itinerary, but we did dive 
Haystacks, another nearby, well-known deep site. 

Haystacks is a set of pinnacles starting at 
90 feet that are covered in white Metridium 
anemones (that look like haystacks from above), 
thick blankets of strawberry anemones and dense 
invertebrate life. The emerald-green water above 
the reef hosts a healthy population of juvenile and 
mature rockfish that feed on suspended plankton.

Before returning to Morro Bay, we pull into 
Jade Cove and receive a briefing for our last dive. 
Several other divers display beautiful pieces of 
jade they have previously found here. Excited to 
hunt for jade, I eagerly ask for advice and leave my 
camera on the boat. An hour later, I return with 
a few candidates. I quickly become disappointed; 
the rocks that had appeared green underwater 
have turned to dull black on the surface. Several 
other divers have better luck, returning to the 
boat with pieces of jade the size of their palms. 

Diving in Big Sur is a challenge that rewards 
you with a glimpse into pristine and almost 
untouched California reefs. I always look forward 
to my next opportunity to dive Big Sur. AD
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A blue whale attacks a krill ball from below at 
Los Coronados Islands, Baja California, Mexico.



I
n the summer of 1988, Howard 
Hall captured the first filmed 
sequence of blue whales feeding 
on krill underwater. A huge 
amount of krill had come to the 
surface near the Los Coronados 

Islands off Baja California, Mexico, just 
15 miles south of San Diego. He filmed 
massive blue whales in 100-foot visibility 
as they opened their mouths and swam 
through layers of krill. 

Feeding sardines were pushing 
some of the krill into tight balls at the 
surface, making it easier for hundreds 
of blue sharks to join in the feast. It 
was a spectacular event that local 
photographers and filmmakers would not 
soon forget. It lent an almost mythical 
quality to krill — for years, on subsequent 
trips to the open sea, a few serious 
photographers would look for a telltale 
patch of red in the great blue background. 

Krill are small shrimplike crustaceans 
in the order Euphausiacea, with 85 
known species worldwide, most of which 
are found in temperate seas and the 
Arctic zones. They assemble in huge 
population masses, with the Antarctic 
species comprising one of the largest 
multicellular biomasses on Earth. 
Scientists estimate the total Antarctic 
krill population at 125 million tons to 
6 billion tons. Krill are a critical food 
source for a host of animals, including 
birds, whales, seals, sharks, fish and 
squid. Like many other marine animals, 
the blue whale depends largely on krill 
for survival, while other whales, such 
as the fin and humpback, supplement 
their diets with small fish. A blue whale 
can eat 8,000 pounds of krill in one day 
during peak consumption.

Krill tend to accumulate in deep 
canyons, high spots and seamounts, 
where currents are interrupted and 

upwelling occurs. At night krill will 
vertically migrate to shallower surface 
waters to feed on phytoplankton. Most 
of the time, however, krill stay beyond 
human diving depths. Blue whales 
typically dive to 250 to 600 feet to feed 
on krill during daylight hours. While 
working with blue whale researchers, we 
have watched on the fathometer as blue 
whales punch though high densities of 
krill deep below the surface. 

Krill can occasionally be seen on the 
surface during the day as they feed in 
short intervals, but some researchers 
think this behavior could be related to 
tides, currents or escape from feeding 
juvenile fishes and squid.  

Krill are especially vulnerable to 
predation when they go to the surface, 
and the predators often take advantage. 
It is a wild scene when marine birds, 
squid and sardines pound the krill. 
The whales join in with mouths agape, 
mowing through hundreds of pounds 
of krill at a time. During these feeding 
episodes, the krill begin to jump or 
dance at the surface as whales approach 
from below, mouths wide open. At the 
surface, krill can take on various shapes 
and looks: individual balls or vast mats 
or layers that stretch for miles. The 
krill balls take shape as predators attack 
them, and they act much like baitfish, 
continually changing shape to confuse 
the predators or as many individuals 
keep trying to get to the center for 
protection. I have seen krill balls appear 
like red tornadoes at the surface, 
spinning wildly and changing shape 
while small fish and squid attack.  

A single blue whale may lazily circle a 
large krill ball on the surface and make 
multiple passes to feed. When many 
whales are present and the competition 
is high, the aggressive attacks on the 

KRILL
Text and photos by Richard Herrmann
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krill increase. Mouths come out of the water, and 
whales cut off other whales to get to the food. Multiple 
species occasionally join the fray. Humpbacks and blue 
whales feeding together is not that uncommon off the 
Northern California coast, and I have photographed 
blue and fin whales feeding on krill together off 
Southern California. All three species can occasionally 
be seen feeding at the same time.

When filming blue whales over the years, film 
crews have focused on the location of the whales’ 
food source. An underwater sequence of a blue whale 
feeding on krill is the Holy Grail of filming the blue 
whale. Production teams may do long shoots of up 
to 45 days to increase the chances of seeing krill on 
the surface; about 95 percent of the time the krill are 
too deep to film. Filming is dangerous when large 
baleen whales are present. The visibility requirements 
for success are quite high, and the krill can suddenly 
reduce visibility to a few feet in seconds. The whales 
are immense and focused on one thing — food. You 
can imagine the possibilities.

I have had some unique opportunities to see krill 
events in the wild. While working on five blue whale 
shoots for production companies, I have been lucky 
to witness some great predation situations. The one 
I remember most clearly was a single minke whale 
that would go from krill ball to krill ball to eat the 
sardines feeding on the krill. In 100-foot visibility I 
could see the event perfectly. The whale stayed about 
20 feet away from me and out of good camera range. I 

couldn’t capture it like I really wanted, but that scene 
is one  that I will never forget. Another unforgettable 
event was watching from our small boat as a group of 
large Humboldt squid enthusiastically fed on krill with 
their arms completely out of the water. The krill were 
so dense at the surface that the squid could use their 
arms to shovel the krill into their mouths. 

Threats to krill populations come mainly 
from climate change and elevated ocean water 
temperatures, which can affect productivity and 
food sources for the krill. Commercial harvesting of 
krill is growing globally, especially from companies 
targeting Antarctic krill populations. A major end use 
of harvested krill is fish farm feed and omega-3 oil 
for health supplements. The main countries targeting 
krill have been China, Japan and Norway, but other 
countries are creating exploratory fisheries, testing for 
market viability. Some countries, such as the U.S., have 
regulations against the commercial harvest of krill in 
its waters. Krill oil and other krill products, however, 
are abundant in the U.S. market. If the global market 
expands without strong regulations, it could heavily 
affect krill populations and the animals that rely on 
them for sustenance. 

Locating krill on the surface is not something that 
can be planned, predicted or targeted. Protecting  
krill populations will promote not only the survival  
of a huge variety of marine life but also preserve  
krill sightings — one of the ocean realm’s great  
natural events. AD

LIFE AQUATIC
KRILL

Clockwise from top left: 
Juvenile Pacific sardines 
feed on a ball of krill  
at Nine Mile Bank,  
San Diego, California. 
Krill pour into the mouth 
of a feeding fin whale.  
A single krill is only 
about 2 inches in 
length. A feeding blue 
whale rolls on its side, 
exposing its pectoral fin.
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Luck and timing were on my side 
when we found these ripe and 

ready flamboyant cuttlefish eggs. 
The colorful and capable juveniles 

were popping out of the grape-sized 
eggs, tail first, right before our eyes. 

We knew to move quickly or miss 
the moment. Using my fiber optic 
snoot, I attempted to light the egg 
from behind to get a clear view of 

the inside. As soon as I could focus, 
the moment happened, and three 

frames later it was over. Once I saw 
the images on my laptop, I knew my 
luck and timing had been just right. 
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L
esser-known forms of decompression 
sickness (DCS) can be easily 
misinterpreted or discounted by 
affected divers, regardless of their 
experience level. Kelly, who has a 
Master Scuba Diver Trainer rating 

from the Professional Association of Diving Instructors 
(PADI), experienced some unusual pain and swelling 
after her first technical dives, but DCS wasn’t the 
first condition she suspected. Despite the confusing 
presentation of her DCS symptoms, DAN® was there 
for this seasoned dive professional.

For months Kelly had been preparing for her 
technical sidemount diving certification; she was ready 
to tackle the classroom, handle multiple gas cylinders 
and complete 12 dives in six days. Now in her early 
50s, Kelly has more than 500 dives under her weight 
belt and is in very good physical condition. 

The technical diving course started in shallow water 
but quickly progressed with deeper and longer dives. 
Kelly had experienced skin DCS following repetitive 
deep dives along Florida’s Gulf Coast the previous year, 
so she was especially cautious going into these dives: She 
made a point of hitting her decompression stops exactly 
as her late-model multigas dive computer prescribed.

The course progressed from two shallow dives 
to 29 feet on air, to three nitrox dives to 90 feet, to 
two dives that introduced 100 percent oxygen as 
the decompression gas mix — first to 95 feet for 42 
minutes and then to 119 feet for 67 minutes.

After her seventh dive of the course, Kelly’s upper 
left arm became markedly sore; she said it felt like 
someone had punched her in the bicep. The skin was 
uncharacteristically taut, feeling uneven and warm 
to the touch. She was placed on 100 percent oxygen 
for 20 minutes but displayed no additional symptoms 
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Risk of decompression sickness is different for every diver and cannot 
be fully predicted by decompression algorithms. Diagnosis is similarly 

varied, and DCS may present in many ways. If you suspect DCS but are 
not sure, call the DAN emergency hotline at +1-919-684-9111.

DCS Ahead
 By Tom Chronister
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typical of DCS. Her arm pain and swelling were 
chalked up to trauma, possibly incurred during a 
collision on her trip up the boat ladder in rough seas, 
or a bite or sting, so she kept diving. 

She continued training, but the pain and swelling 
to her left upper arm worsened and spread to her 
left breast. The consensus aboard the dive boat was 
that Kelly had suffered a hematoma to the left bicep 
during her dive ladder encounter, but the absence 
of discoloration (bruising) to the area seemed to 
contradict this assessment.

Now four days and five deep, long training dives 
after her symptoms’ onset, Kelly’s symptoms were 
worsening; her fingers were tingling, and her chest 

felt tight. After confusion and visual disturbances set 
in, she received oxygen for 30 minutes on the boat 
ride back to shore and was immediately transported 
to a local urgent care facility. Upon preliminary 
examination, the attending physician directed her to 
the nearest hyperbaric chamber at Mariners Hospital 
in Tavernier, Florida, in the upper Keys.

While en route to the hospital, Kelly’s husband called 
the DAN Emergency Hotline; after hearing a quick 
explanation of her symptoms, Marty McCafferty, EMT-
P, DMT, suspected Kelly was suffering 
from lymphatic DCS. He thought a 
nitrogen bubble might be blocking 
Kelly’s lymphatic system, creating a 
backup of lymph fluid into her upper 
arms and chest. 

The mention of suspected DCS at 
the Mariners Hospital reception desk 
set things into immediate motion, and 
Kelly was whisked into an emergency 
treatment bay. Within minutes, high-
flow intravenous fluids and oxygen 

were administered, a blood panel was drawn, a chest 
X-ray was taken, and the on-duty hyperbaric technician 
arrived for a preliminary evaluation, with the hyperbaric 
physician following suit.

Once a diagnosis was made and lung barotrauma 
was ruled out, Kelly was wheeled to the hyperbaric 
chamber, where she underwent the five-hour U.S. 
Navy Treatment Table 6, a standard of care for DCS. 
She was discharged after hyperbaric treatment, and 
over the next several days her swelling dissipated and 
her neurological symptoms never returned. Once 
cleared, she flew home to California and followed up 
with a hyperbaric physician there who cleared her to 
dive after a four-week hiatus. 

IN HINDSIGHT
Kelly’s upper-extremity swelling was consistent with 
lymphatic DCS but a type not highlighted in some dive 
training manuals. Unfortunately, the most common 
symptoms represent only a partial list of potential DCS 
complications; lymphatic concerns such as regional 
swelling can occur, but it ranks 13th out of the 15 
most common initial manifestations of DCS.

This obscure gap in knowledge prevented a group 
of seasoned dive professionals (including Kelly and her 
husband) from attributing her symptoms to DCS, not 
for just a few minutes, but over several days. While 
this unusual presentation of symptoms excluded the 
key indicators of DCS, her symptoms did not fool the 
DAN medical information specialist. A phone call to 
DAN should have been the first step in managing this 
case of DCS.

Kelly’s dives were deep and long, but they did 
not violate any dive plans or protocols: She is just 
that rare diver who cannot rely on widely accepted 
decompression algorithms to avoid DCS. To mitigate 
future risks, she will change her decompression 
algorithm to a more conservative setting and plans to 
dive with nitrox.

Medical bills for a trip to the emergency room and a 
hyperbaric chamber ride are significant, 

but between Kelly’s personal medical 
insurance and her DAN Guardian 
dive accident insurance plan, her 
expenses were covered. Mariners 
Hospital directly billed both 
insurance companies, leaving Kelly 
with no medical payment follow-up. 

From helping pinpoint a diagnosis, 
to frequent follow-ups, to final 
medical payments, DAN was there 
for Kelly. AD
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D
iving in cold water presents an array 
of new environments to explore 
along with new equipment and new 
considerations. The best thermal 
protection you can get for cold-
water diving is a well-fitted drysuit 

with appropriate undergarments. Your suit’s material, 
waterproof zippers, neck seals and wrist seals keep you 
dry throughout your dive. Staying dry and layering with 
proper undergarments — along with the layer of air 
between the suit and your body — provide warmth. 

Divers can add air using a manually triggered valve, 
usually situated near the chest, or vent it from an 
exhaust valve, usually situated at the left shoulder or 
left sleeve. Well-maintained drysuits hold air, and 
controlling the flow of air into and out of your  
drysuit allows divers to both adjust the level of  
thermal protection and use their drysuit as a buoyancy 
control device (BCD). If being in a drysuit in cold 
water isn’t your natural habitat, consider these five 
lessons to prepare yourself for this interesting and 
challenging way to dive. 

LESSON 1: START SIMPLE.
Your gear should not limit your adventures underwater. 
Diving dry requires more work than diving with other 
types of exposure suits, and being able to comfortably 
solve problems while in your drysuit is a must. When 
you first start diving dry, begin in daylight at a dive 
site you know well, with an easy entry and adequate 
visibility, and ideally with an experienced cold-water 
diver. If you do not see more than the bottom of a 
pool or a training platform at 15 feet on your first few 
drysuit dives, don’t get discouraged — extra time might 
be exactly what you need to make friends with your 
new drysuit or gear configuration. 

LESSON 2: PREPARE YOUR GEAR.
There are good reasons to aim for redundancy, 
especially in cold water. Many people diving dry 
choose to dive with two cylinders or carry a bailout 
bottle. It’s a good idea to attach your primary second-
stage regulator and your primary BCD to two different 
first-stage regulators if diving with more than one 
cylinder. Gear configuration is heavily discussed 

RESEARCH, EDUCATION & MEDICINE
ADVANCED DIVING

46  |  WINTER 2019

Five Lessons for Cold-Water Diving
Text by Frauke Tillmans, Ph.D. | Photos by Alex Mustard

A diver admires the rich colors of 
a vertical wall with red soft coral 

(Eunephthya rubiformis) in Browning 
Pass, British Columbia, Canada.

Opposite: A diver prepares to dive  
in Gulen, Norway.



worldwide, and there is no de 
facto right or wrong approach. 
I prefer to rely mainly on my 
drysuit for buoyancy, so I handle 
only one device throughout the 
dive. My BCD functions merely as 
a backup.

The key to using a drysuit as the 
main BCD is proper weighting. If 
you are underweighted, you will 
have difficulty getting underwater, 
but if you manage to get down, 
you will not be able to add air to 
the suit, causing uncomfortable 
squeezes or loss of insulation. If 
you are overweighted, you will 
have to add more air to your suit. 
Air within the suit will always 
travel toward the surface, and 
depending on your position, this 
air could easily make its way to 
the bottom of your suit around 
your legs and feet. This could 
decrease your mobility, make 
stabilizing yourself in the water 
column more difficult or even flip 
you upside down. Proper training 
will cover how to troubleshoot 
this situation and properly vent 
the excess air.

LESSON 3: BE PREPARED 
FOR UNCOMFORTABLE 
SCENARIOS.
When you are stressed or afraid  
or are suddenly immersed in  
very cold water, your ability to 
think may become impaired,  
but it is important to remain 
calm if you cannot rely on your 
common sense. One of the best 
ways to prevent panic is to think 
through your responses to a  
list of potential problems before  
your dives.

Losing or flooding your mask is 
annoying enough in warm water, 
but your body will react more 
aversely to a flush of cold water. 
Remaining calm in this scenario 
is a matter of training yourself to 
withstand the involuntary reflex  
to inhale or the feeling of being 
unable to breathe.

For those who wear dry gloves 
or mittens, a sudden flood, 
inflation or squeeze could make 
handling gear problematic due 
to cold hands or loss of dexterity. 
Practice removing your gloves so 
you know you can easily remove 
them, and make sure your buddy 
knows your gear well enough to 
help get you out of trouble.

Anything from an incorrectly 
folded seal to catastrophic damage 
to the suit can cause a leak. 
While cold water entering your 
suit is uncomfortable, it is not 
life-threatening by itself. Excess 
water in your suit will not drag 
you down, and depending on 
your positioning and the severity 
of the leak, you might even be 
able to finish the dive with this 
suit as your main BCD. If the 
leak is caused by a damaged 
zipper, a front zip might be more 
advantageous than a back zip 
because you can still retain air 
in the bubble on your back. If 
the amount of water in your suit 
or the temperature becomes too 
uncomfortable to bear, abort 
the dive in a controlled way; 
there is no need to make a rapid 
emergency ascent or omit a  
safety stop.

In cold water the first stages 
of regulators are more likely to 
freeze. When they do, this can 
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either prevent air delivery or lead to a free flow. Both 
situations are uncomfortable but can be handled if you 
remain calm and do not panic. If you cannot easily 
draw air from a regulator, make sure you can easily 
access your alternate air source and breathe from it. In 
case of a free flow, make sure you are able to turn off 
the corresponding tank valve. Once you manage the 
situation, safely abort the dive.

LESSON 4: PRACTICE DRYSUIT SKILLS.
Know how to properly vent your drysuit. Drysuits can 
hold much more air than a BCD, and all drysuit divers 
who use their suits as a BCD should be aware that this 
air can shift to any part of the suit depending on your 
body’s position. The exhaust valve is usually located 
near the shoulder or arms, so this valve, and therefore 
the upper part of the body, needs to be the highest 
point to effectively vent air out of the suit. 

Changing body position throughout a dive is 
sometimes necessary, but avoid feet-up diving to 
prevent an inverse ascent. If air shifts to the feet 
of your suit and flips you upside down, it is critical 
to be able to get your feet back under your body, 
readjust your position and vent any excess air that 
throws off your positioning. This requires some 
practice in confined water and is easiest with  
proper weighting.

Learn how to connect and disconnect your inflator. 
A disconnected inflator can lead to uncomfortable 
squeezes or inflow of water in the suit, and it can 
potentially decrease your mobility to a point where 
you are unable to move or handle gear (a condition 
known as vacuum packing). If you realize that you 
cannot inflate your suit as you descend, check to see 
if the hose is connected. If it’s not, retrieve the hose. 
Start feeling from your first stage if your hose is not 
readily retrievable, and reconnect it. It is important to 
know if you are able to reconnect a pressurized hose. 

Being able to disconnect the hose is just 
as important. If your inflator gets stuck and 
uncontrollably inflates your suit, you do not want 
to risk a rapid ascent. If this occurs and you cannot 
disconnect your inflator hose, fully open the exhaust 
valve, get your buddy to close the corresponding 
tank valve or do it yourself, or in the very worst case 
release air through your neck seal. This is a last-
resort option, because venting air through the neck 
seal will simultaneously flood your drysuit.

Practice reaching, pressing and turning your 
exhaust valve. This valve is usually located at your 
shoulder and should be in reach for both of your 
hands. At least one hand should be able to press it, 
and the other hand should be able to reach across 
your chest and turn it. Turning the valve clockwise 
closes it; the further you close it, the more air your 
suit can hold and the more pressure you can build up 
in your suit. Turning the valve counterclockwise opens 
it and reduces the pressure needed for the valve to 
open and release air from the suit on its own. A fully 
closed valve can only vent air if manually purged. 

LESSON 5: STAY WARM.
Undergarments can make or break your drysuit diving 
experience. Some people choose to wear multiple 
layers: a base layer to wick away moisture from the 
body, a second insulating layer made of fleece or 
merino wool and a third layer, if necessary. When 
choosing what to put on under your suit, wear what 
makes you most comfortable. Adding or losing a 
layer or choosing what material works best is a highly 
individual decision. 

Once you exit the water and feel cold, quickly 
remove your hood, put on a hat, and do not delay 
changing into dry clothes. When you are warm and 
dry, prepare yourself a nice cup of tea or other hot 
beverage. Enjoy the cold, and stay safe. AD

From left: A diver encounters a male cabezon (Scorpaenichthys 
marmoratus) guarding eggs in Edmonds Underwater Park, Seattle, 

Washington. A diver films in a forest of giant kelp (Macrocystis pyrifera) 
at Santa Barbara Island, California. A diver explores the Silfra rift, a 

deep fault filled with fresh water in the rift valley between the Eurasian 
and American tectonic plates at Thingvellir National Park, Iceland.
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A
leading expert in breath-hold 
diving physiology, Professor Zeljko 
Dujic, M.D., Ph.D., is head of the 
department of integrative physiology 
at the University of Split in Croatia. 
He graduated from the University 

of Zagreb School of Medicine in 1983 and received 
his doctorate from the Medical College of Wisconsin. 
Over the past few decades Dujic has been a member 
of several scientific committees in Croatia and has 
taught physiology at the University of Split School of 
Medicine full time since 1988. He is also in charge 
of the university’s evidence-based-medicine doctoral 
study program and coordinates the international 
doctoral program. He and researchers at his laboratory 
have published numerous highly esteemed scientific 
papers on breath-hold diving and scuba diving. To help 
commemorate Dujic’s 30th year at the University of Split, 
we met with him to discuss his research. 

What sparked your interest in dive research?
Split University Hospital used to be a military hospital, 
and then the main focus was on navy divers and 
saturation diving in the commercial diving industry, 
so my research began in those areas. In 1992 the 
hospital became civilian and was integrated into the 
University of Split. When the source of funding and 
the availability of the hyperbaric chamber changed, so 
did our research questions. At that time, dive research 
in Europe appeared to be fading: Commercial diving 
had previously sponsored dive research for many years, 
but research funding declined along with the industry. 
To expand our efforts despite these trends, we reached 
out to some excellent people in the field and started 
working with a group under Professor Alf Brubakk 
from Trondheim, Norway. A few doctoral students 
from Norway worked with us on bubble measurements, 
taking echocardiographs of scuba divers before and 
after dives, with and without exercise.

Zeljko Dujic
FINDING HIS NICHE IN 
BREATH-HOLD RESEARCH
By Frauke Tillmans, Ph.D.
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At the forefront of the field, Dujic continues 

to study the body’s physiological responses to 
breath-hold diving. Both divers and patients 

with conditions such as sleep apnea and 
diabetes benefit from his research.
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Some of your most cited dive research focuses on 
exercise physiology, and your team has examined 
the effects of physical exercise before and after 
diving. What advancements do you hope to achieve 
with your findings?
It is still difficult to assess the personal risk of someone 
developing decompression sickness (DCS) after a 
dive. We have focused on bubble grades, and it is still 
commonly accepted that high bubble grades after 
diving correlate with a higher risk for DCS. We found 
that high-intensity interval training up to two hours 
before the dive seems to reduce bubbles after the dive, 
while exercise after a dive increases bubble grades. 

It is important to understand that being a “high 
bubbler” is one risk, but the personal risk increases 
if the diver has right-to-left-shunting pathways. The 
best known of these shunts is a patent foramen ovale 
(PFO), but we have also shown that people can have 
lung shunts, also called intrapulmonary arteriovenous 
anastomoses (IPAVAs). In some divers these IPAVAs 
open more easily than in others — in some cases with 
little workload or even while resting. We assume that 
not only the heart and the lungs have these shunts but 
also that every organ in the body has a kind of shunting 
mechanism that allows blood, and therefore bubbles, 
to pass from the venous to the arterial side. A standard 
test battery to determine if a diver has a higher risk for 
postdive bubbles doesn’t yet exist, but this might be 
one step on the way to personalized decompression.

You speak about high and low bubble grades, but 
in your experiments you found that some divers 
never bubble and some always do. Can these two 
cohorts of bubblers and nonbubblers be used as a 
model to study?
Those two groups are indeed interesting. In our 
experiments most divers were inconsistent, but 15 percent 
of the divers never bubbled, and another 10 percent 
always bubbled. Of the volunteers who dive for us, we 
can easily isolate a group of all bubblers if we want to 
test a mechanism, such as exercise, that may reduce 
bubbles. We cannot currently explain the difference 
between bubblers and nonbubblers, and this remains a 
question of great interest in the dive community, as it 
seems to be multifactorial. It is likely influenced by the 
condition of the endothelium (which lines the inner walls 
of the blood vessels), the immune system and genetic 
predisposition, among other things. Different groups are 
investigating these factors, and so far the results have 
been inconclusive. 

In the past few years your focus has shifted more 
toward breath-hold diving. What attracts you to 
that area of study?
Breath-hold diving is unique, and that is a big advantage. 
You must find your niche — something that no one else 
is working on. We accidentally found this breath-hold 
niche when talking to some aging spear-fishermen. They 
wanted to know more about their activity, and no other 
laboratories have gone to the depth of understanding 
physiological variation in breath-hold divers. Having 
this niche also means we can get published in very good 
journals. Our model attracts scientists from all over 
the world who want to collaborate in different fields 
of integrative human physiology. These groups usually 
come to Split for a few weeks to do experiments with 
our divers, and they often bring a few young researchers 
to the team. Some of these young doctoral students have 
stayed in the field and are still collaborating with us.

Apnea is voluntary hypoxia (lack of oxygen), and 
the brain is the most susceptible organ to hypoxia. 
What happens in the brain if someone does a 
seven-minute breath hold? 
During apnea we see different phases, starting with 
hypotension and markedly reduced cerebral blood flow 
sometimes leading to unconsciousness, ending with 
a high cerebral blood flow (up to a 70–110 percent 
increase from the baseline), a 30–40 percent increase 
in blood pressure and extreme hypoxia going to arterial 
saturation below 70 percent. When the brain goes into 

RESEARCH, EDUCATION & MEDICINE
RESEARCHER PROFILE

52  |  WINTER 2019

Dujic has led extraordinary advances in bubble measurements and 
breath-hold research during his 30 years at the University of Split.
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this hypoxia it is almost like entering a kind of hibernating state. Scientists 
generally assume that the brain is protective against this kind of hypoxic 
stress, but it might not be protective enough. People whose brains are 
not gradually acclimatized to this stress will not survive a breath-hold of 
this duration. With different collaborators we are investigating protein/
neuronal adaptations during such extreme physiological stress.

To see how the nervous system is reacting, we use an invasive 
technique to measure sympathetic tone (a stress response that can 
increase heart rate and constrict blood vessels) in the spine. We observe 
a sympathetic neuroactivation in long apnea phases where recruitment 
shifts from smaller to larger neurons. This is comparable to muscle 
recruitment during exercise, where we start with red muscle and 
then gradually recruit white muscle fiber. Interestingly, this change in 
sympathetic tone is similar to what happens in patients with chronic 
heart failure, which does not have any reliable early indicators. What 
we learn from this research with our voluntary breath-hold divers can 
potentially be used to help severely sick patients in cardiology.

Breath-hold divers, especially the world-record athletes who work 
with you, are a very small community, but your research now covers 
a much broader field. How does your research translate to other 
fields of medicine?
We found that a lot of what we see in breath-hold divers can be translated 
to serious diseases such as obstructive sleep apnea, which has no early 
warning signs. People who suffer from end-expiratory obstructive sleep 
apnea are usually resistant to medication for arterial hypertension. When 
they stop breathing during sleep, their oxygen saturation rapidly declines — 
sometimes to 50 percent within 30 seconds. What we learn from our group 
of apneists might translate to millions of patients with this disease. 

There are also connections to people with Type II diabetes, because they 
can suffer hypoperfusion, or reduced blood flow to the brain, just like we see 

From left: Breath-hold divers are safer today as a result of Dujic’s physiological studies. 
World-record-holder Budimir Šobat (Buda) participates in research at the laboratory with 
apnea coach Ivan Drvis.
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after several minutes of apnea. In apnea this condition is obviously reversible, 
but when we studied this reduction in cerebral blood flow we found that the 
brain started producing more ketone bodies — molecules that are produced 
when the body switches from breaking down carbohydrates to breaking 
down glucose as a major energy source. This process seems to increase blood 
flow to the brain by approximately 30 percent. 

Looking at this increased blood flow due to higher ketone levels, a 
supplementation with ketones might be a valid intervention for stroke 
patients as well, where we find about a 30 percent decrease in cerebral 
blood flow. In the end it all seems to come down to the brain as a main 
coordinating organ in the body. 

Where do you see the focus of dive research — both scuba and apnea 
— in the next 10 years?
There are still many unanswered questions about both scuba and breath-
hold diving. We are missing a lot of information about whole body 
response in integrative physiology. Concerning decompression, it might 
come to a point where divers can learn their individual risk factors at a 
checkup exam, be it shunting mechanisms or components in the blood 
and immune system. Divers could be tested for their predisposition 
to producing bubbles in a few standardized test dive profiles. These 
developments could lead to personalized recommendations on how to 
avoid high bubble grades and dive conservatively.

As people get older and still want to dive, we should study more about 
the effects of aging. We also don’t know much about women and diving, 
because most research has been done with military divers, who were 
exclusively men in earlier years. For only a very few days during the 
menstrual cycle — in the early follicular phase — can the physiological 
responses of women be compared to those of men, therefore our window 
to conduct comparative research is shortened. Another topic of interest 
is children who dive; more children are now becoming divers, but their 
physiology under pressure in water is not well-studied.

In research for breath-hold diving, more neuroimaging will likely be done 
before, during and after apnea. More field research is necessary to gather 
more data during the actual dives and to study mechanisms that we cannot 
simulate in the lab, such as heart-rate changes due to the mammalian dive 
reflex, the fatiguing mechanisms in respiratory and other muscles, the effect 
of repetitive dives, the mechanic force on the thorax under pressure and 
how all of these items affect brain function and perfusion. 

With so many items on your to-do list, do you still make time to get 
in the water for fun? Do you have other hobbies that can distract you 
from work?
I have never been scuba certified, but I have always had a passion for apnea 
diving and spear fishing, so I am getting my guns ready for summer season. 
We visit a little summer house down the coast, and we have a little dog, if you 
consider those things as hobbies. I am fortunate that I consider my work as a 
hobby. It is very rewarding to work with all these talented people, especially 
the young scientists who come to our lab. My wife constantly complains that 
my head never stops working, and it’s true. I have ideas for new experiments 
all the time, and my ideas do not take breaks, even for holidays. AD
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S
ome divers spend thousands of dollars on 
dive trips and eagerly look forward to them 
for months or years. Too often, however, 
they arrive unprepared or unfit to dive. Dive 
professionals assume personal risks when 
they lead divers underwater, and they are 

trained to deny service to divers who might compromise 
their own safety or the safety of others. Denying service 
to a paying customer can be difficult, especially if the 
customer is outraged or the business owner is more 
concerned about revenue than safety. We assembled a 
group of experts to help clarify the rights and obligations 
of dive professionals in these difficult situations. 

Who is ultimately responsible for the safety and 
welfare of divers aboard a vessel engaged in a 
recreational diving activity?
Francois Burman: In terms of delivering the service, 
the business owner or individual dive professional is 
responsible — it is a contractual issue. The skipper or 
boat captain, however, has the final say on the vessel.

Peter Meyer: The master of the vessel (and by default, 
the owner) is legally responsible for the safety of 

all passengers aboard the vessel, even when they’re 
engaged in diving. The belief that a dive vessel is a 
“taxi” and that the diving activity is not part of vessel 
operation is legally inaccurate. 

Todd Yarbrough: This is a complicated question because 
the answer changes depending on the circumstances 
and location of the operation and the very spirit of the 
question itself. If you mean legally, then the answer is to 
ask an attorney well versed in maritime law in the area in 
which you are operating. If you mean morally, the boat 
owner, the operation doing the booking, the captain, the 
divemaster and anyone else who took money is obliged 
to consider the safety of the divers under their care and 
to make every reasonable effort to mitigate risks, but 
ultimately the divers themselves are charged with their 
own safety. If you are uncomfortable with any aspect of 
the dive for safety concerns, it is your responsibility as a 
diver to call the dive. There is no shame in canceling a 
dive, and no one should ever pressure divers into making 
a dive that makes them uncomfortable.

David Concannon: Legally, the captain and crew (in 
that order) are responsible for the safety and welfare 

The Right to Refuse Service
By Jim Chimiak, M.D., and Caitlyn Ruskell  |  Photos by Stephen Frink



of divers aboard a vessel, but this 
responsibility is shared by the 
individual divers. Ultimately, we 
are all responsible for our own 
individual safety. This is especially 
true when divers enter the water. 

Can dive professionals refuse 
service to any divers they feel 
will be a danger to themselves 
or others if the decision is not 
arbitrary or discriminatory?
Burman: Yes, for any of the 
following reasons: their own 
safety (i.e., the professional’s), the 
staff’s safety, other divers’ safety 
and, of course, the client’s safety.

Meyer: Absolutely. All dive 
professionals have a moral 
obligation to ensure the safety 
of all participants under their 
supervision. Safety of all 
participants must overrule 
individual desires.

Yarbrough: Yes. 

Concannon: Yes, absolutely. 
The dive professional is under no 
obligation to allow somebody to 
become a statistic.

If a dive professional makes an 
ethical and justified decision to 
prevent someone from diving, 

are there any circumstances in 
which the decision could  
be overturned?
Burman: The diver, at his or 
her own peril, can overturn or 
ignore the decision. Where the 
professional is (and remains) 
contractually responsible, however, 
it cannot be overturned — it can be 
reversed only by the professional 
if he or she deems it appropriate 
to do so. If there is a good reason 
to do so and the professional 
works for a dive operator or a dive 
business, then the business owner/
manager could overturn it, but the 
professional still has the right to 
refuse to take the diver diving, as 
the professional is responsible for 
the well-being of everyone once 
they enter the water.

Meyer: Yes, a higher authority 
(the captain, for example) can 
override the decision. It would be 
unwise to overturn a judgment 
made by a decision maker following 
professional standards, but there 
are no clearly defined professional 
standards for supervision of 
certified recreational divers. The 
master of the vessel remains the 
ultimate authority with respect to 
the safety of all aboard. I do not 
see why he or she would choose to 
override a refusal decision made by 
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a dive professional, but from a legal 
standpoint the master of the vessel 
is the ultimate authority aboard and 
could overrule the decision.

Yarbrough: Not in my shop. If a 
member of my crew says a diver is 
a hazard, we will happily work to 
help that diver train to improve his 
or her skills; but once prevented 
from diving, that trip is over for 
that diver.

Concannon: No, not if the 
decision maker is following 
professional standards.  

What is the proper way 
for a dive professional to 
refuse service based on poor 
preparation or conditioning?
Burman: First, dive professionals 
need to interrogate the client 
to determine the extent of the 
exclusion criteria that may apply. 
Then they need to consistently 
follow their predetermined policy, 
which should be available to all. 
Finally, they need to base their 
decision on their concern for 
the client, staff, other divers or 
themselves. The decision should be 
based on concern for the safety of 
everyone diving.

Meyer: Politely but firmly outline 
the issues at hand, the concerns 
and the proposed solution (e.g., 
a refund). If there is a higher 
authority (the captain, for 
example), the decision should be 
referred to that person. 

Yarbrough: Honestly and openly 
explain the decision, with the 
understanding that not everyone 
dives regularly and that a bit of 
refreshing or retraining can get 
the person in question much more 
comfortable in the water. In my 
experience, poorly trained divers 
who want to dive recognize their 

shortcomings; they want to improve 
and are typically very open to 
making the effort to improve.

Concannon: Explain politely, 
preferably before the diver gets on 
the boat. Once on the boat, a diver 
often feels entitled to carry on with 
their dive. If the diver displays poor 
conditioning or health, a polite and 
private conversation at the dive 
shop is the best method to head off 
any problems later on. If the diver 
displays poor preparation on the 
boat, the dive professional should 
intercede before the diver enters 
the water. 

Dive professionals usually 
are not physicians. Can a dive 
professional refuse service for 
a medical condition when the 
diver has a current documented 
clearance from his physician? 
Burman: Dive professionals should 
not give any medical reasons or 
make medical decisions. If they are 
concerned about the client’s health 
and safety, however, they should 
follow their right-to-deny policy and 
do not need to accept the decision of 
any medical professional. The issue 
is about the safety of the client and 
all the divers.

Meyer: Absolutely. Politely but 
firmly outline the issues at hand, 
the concerns involved and the 
proposed solution (e.g., refunds). 
Again, this decision should be 
referred to the highest authority. 

Yarbrough: In this situation I have 
always expressed my unease and 
worked to find the best option 
available for the diver. People and 
programs are available for all types 
of divers. The current instructor 
might not be the right fit.

Concannon: According to some 
training agencies, no. But if a diver 
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gets on a boat with a current medical condition that 
appears to be unsafe — such as wheezing, coughing 
or obvious impairment from drugs or alcohol — it 
is incumbent on the dive professional to courteously 
explain to the diver, “Maybe today isn’t a good day to 
dive.” I spent three years defending a trip organizer 
from a lawsuit in which the diver died from myocarditis 
and meningitis immediately after he entered the water. 
He had a current medical clearance, but he was still 
too sick to dive. Similarly, I spent three years defending 
a scuba instructor in a case where a student had 
bronchitis, asthma and a recent respiratory infection, 
but he still had a current medical clearance. The 
doctor wasn’t sued, but he was deposed. It turned out 
the doctor knew nothing about diving and signed the 
medical clearance without ever having seen the diver. 
The point is: The diving professional may be the last 
line of defense to prevent serious injury or death. 

Does the Americans with Disabilities Act (ADA)
obligate a dive operation to make special 
accommodations for a willing diver to participate? 
Burman: No. When someone contracts a business to 
provide a service, the agreement is based on what is 
available, not what is needed for anyone to be able to 
participate. In general, the extent to which a business is 

set up to accommodate disabled persons is stipulated 
by whoever owns the public space. Lifting devices and 
other special equipment is generally not fitted to smaller 
craft, and even if a disabled person does not need special 
equipment, the professional may still not be trained, 
competent or comfortable enough to safely manage a 
disabled person. Services, as advertised, are not bound 
to conform to the demands of others and are thus made 
available in accordance with safety-based decisions.

Meyer: No. The ADA prohibits discrimination against 
employees or applicants who have disabilities, it does not 
guarantee accommodation for recreational activities.

When a diver has a medical condition that threatens 
his or her safety or the safety of other divers, who 
needs to be made aware of the diver’s condition? If 
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welding and hyperbaric engineer and the director of 
underwater and hyperbaric safety at Divers Alert Network. He 
manages DAN’s Risk Mitigation department and developed 
the DAN Hazard Identification and Risk Assessment (HIRA) 
program. He is the former CEO of DAN Southern Africa. 
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the affected diver does not want 
his or her condition revealed to 
the necessary parties, should the 
dive professional refuse service? 
Burman: In my view, no one has 
a right to endanger anyone else 
through an act or an omission. 
The person is thus responsible to 
inform all who may be affected if 
things go wrong. In terms of denial, 
if the operator or dive professional 
believes that not communicating 
the condition to others could affect 
the others’ health and safety, they 
have the right to deny service 
based on the client’s unwillingness 
to inform.

Meyer: The diver with the 
condition should advise the most 
senior dive supervisor or the 
captain about his or her condition. 
If the dive supervisor feels that the 
condition creates an unacceptable 
risk, he or she should politely but 
firmly outline the issues at hand, 
the concerns involved and the 
proposed solution (e.g., a refund).

Yarbrough: This is a difficult 
question, so I will answer for 
myself personally. As a diver, I love 
this sport, and I would happily 
dive right up until I’m ready to 

die. I would even be OK with 
eventually dying while diving. But 
my thoughts turn to the people 
I would be diving with and the 
dive operators who would feel an 
obligation to me as a diver in their 
care. I think about my friends who 
have had divers die while they 
were guiding them and instructors 
who can no longer go in the water 
because of anxiety after dealing 
with these traumatic events. I could 
never put myself in the position of 
traumatizing someone like that. 

Concannon: The dive professional, 
captain and dive buddies need to 
be made aware of the condition. 
Nobody has the legal right 
to put others unknowingly at 
risk. Yes, the dive professional 
should refuse service. Most 
professional standards say that dive 
professionals have an obligation to 
use their best judgment in deciding 
whether divers under their care 
should dive. Some training agencies 
that issue professional credentials 
counsel their members not to 
refuse service, but the professionals 
should keep in mind that they 
could be blamed for not using their 
judgment if something goes wrong 
and somebody gets hurt. AD
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T
he DAN® Emergency Hotline receives an average of 5,200 calls per year. DAN medics and physicians 
work 24 hours a day, 365 days a year to provide emergency medical assistance to divers in need. No 
matter where they are or what they are doing, these dedicated medical professionals answer the call. 
The following is a timeline of a recent case that exemplifies how things unfold when a diver calls DAN 
in an emergency. 

2:28 a.m. ET  Dutch Caribbean — Dive Resort 
Mr. Smith, who is 56 years old, cannot sleep. His urge to urinate is painful, and upon sitting up in bed 
he realizes his legs are numb. He is unsure if he can even stand up. Something is wrong. He wonders, 
“Am I bent? How is this possible? I did everything right.” Mrs. Smith advises her husband to call DAN.

2:35 a.m. ET Durham, North Carolina — Home of a DAN Medic
A DAN medic’s mobile phone rings. The operator passes along Mr. Smith’s name, phone number 
and location. Mr. Smith reports eight dives over the past two days and describes his symptoms. 
The DAN medic recognizes that this may be serious decompression sickness (DCS), which 
requires a timely response. The medic recommends that Mr. Smith seek an evaluation at the 
closest medical facility and call DAN once he is there so a medic can speak to the examining 
physician. Mr. Smith agrees to ask his dive buddy to help him get to the local clinic.

2:45 a.m. ET The DAN medic calls the hyperbaric chamber on the island to alert them of a possible case of
DCS. This case will likely push the limits of the facility’s capabilities. The hyperbaric doctor on 
staff agrees this could be a spinal cord hit and alerts the staff.

3:05 a.m. ET Dutch Caribbean — Medical Clinic
Mr. Smith and the evaluating physician call DAN for a consultation. The physician reports that 
his patient has bilateral lower-extremity weakness, decreased sensation and urinary retention. He 
agrees with DAN’s initial assessment that Mr. Smith likely has DCS. The DAN medic informs the 
physician that he has already alerted the local hyperbaric facility, and the physician arranges for an 
ambulance to transport the patient to the chamber.

3:45 a.m. ET Dutch Caribbean — Recompression Chamber Facility
Mr. Smith requires assistance to get into the chamber because he cannot walk and has a urinary catheter 
in place. The hyperbaric physician had agreed to treat the diver, but upon examination he realizes the 
case requires a higher level of care than his chamber can provide. He administers an initial hyperbaric 
chamber treatment while the DAN medic begins arranging an evacuation to a better-suited facility.

4:05 a.m. ET Durham, North Carolina — Home of a DAN Medic
The DAN medic contacts DAN’s medical director to brief him on the case; he concurs with the 
plan. The medic then contacts DAN TravelAssist, which arranges emergency medical evacuations, 
and briefs them on the case. It is determined that the most appropriate chamber facility for Mr. 
Smith is in Miami, Florida.

4:30 a.m. ET Stevens Point, Wisconsin — DAN TravelAssist Headquarters
A DAN TravelAssist representative contacts Mercy Hospital in Miami, which agrees to receive the 
patient. They alert the treating physician at the chamber in the Dutch Caribbean that a medical 
evacuation is being arranged.

Timeline of an Emergency Call
Text by Matías Nochetto, M.D. | Photos by Stephen Frink



5:00 a.m. ET Dutch Caribbean — Recompression Chamber Facility
Mr. Smith reports some improvement during the treatment. He is starting to feel his legs again but 
is still too weak to resume normal walking. The treating physician explains this is normal and is a 
good sign. This first treatment will be completed at 9 a.m. ET.

8:30 a.m. ET Durham, North Carolina — DAN Headquarters
The medic is now at DAN headquarters. DAN TravelAssist confirms that an air ambulance has 
been contracted to conduct the evacuation, during which the aircraft will maintain sea-level 
pressure. They will be ready to take off from Ft. Lauderdale, Florida, at 9 a.m. ET and should arrive 
in the Dutch Caribbean at 12 noon ET.

10:00 a.m. ET Dutch Caribbean — Recompression Chamber Facility
Mr. Smith has completed his first treatment, and the treating physician reports the patient has 
recovered some motor function and some sensation. Mr. Smith and his wife will be ready for the 
medical evacuation by noon.

11:30 a.m. ET Dutch Caribbean — Airport
The treating physician, a nurse, a paramedic, Mr. Smith and his wife arrive at the airport, 
and the air ambulance jet lands soon afterward. After the jet refuels and personnel complete 
documentation, the patient, his wife, a flight nurse, paramedic, treating physician and the pilots 
board the plane, which takes off less than an hour after it landed.

3:35 p.m. ET The air ambulance lands in Miami, where a ground ambulance is waiting on the tarmac. 
                              The travelers promptly clear immigration and customs under special emergency procedures.

4:15 p.m. ET The ground ambulance travels 9 miles to Mercy Hospital in less than 20 minutes. 

4:45 p.m. ET Miami, Florida — Mercy Hospital
Mr. Smith is admitted to the hospital, and a hyperbaric medicine specialist receives him at the 
emergency department. The doctor and nurses perform examinations, draw blood, confirm the patient’s 
medical history, complete the necessary paperwork and contact DAN to confirm Mr. Smith’s insurance.

 
5:30 p.m. ET The hyperbaric doctor initiates a second chamber treatment, a U.S. Navy Treatment Table 6.

10:30 p.m. ET Following the treatment, Mr. Smith is tired but happy to be regaining strength. The hyperbaric specialist
explains that he is doing well but that these cases are serious and need to be treated aggressively.

Over the next two days Mr. Smith receives four U.S. Navy Treatment Table 5 hyperbaric treatments and has 
physical therapy between treatments. Medical staff remove the urinary catheter after the fourth Treatment Table 5. 
Mr. Smith still has residual weakness in both legs but can walk with less assistance.

In the next few days Mr. Smith has four U.S. Navy Treatment Table 9 regimens, and his residual weakness 
remains unchanged after each of the last three treatments. The treating physician realizes that Mr. Smith has 
reached a clinical plateau and that further hyperbaric therapy is of no value. Time and continued physical therapy 
are now the appropriate treatment. 

After three months Mr. Smith recovers full strength in his left leg and has only a slight decrement in his right. 
After two additional months, the strength in his right leg also returns to normal. AD

The DAN medical department 
has a tested and effective 
protocol that governs every call 
to the emergency hotline. No 
matter the incident, DAN will 
take care of any diver in need of 
help from beginning to end with 
the same thorough assistance 
and incomparable knowledge of 
dive medicine.
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Q: I want to donate a kidney to my sister, who 
is in need. Will donating a kidney affect my 
ability to dive?

 A: First, thank you for considering being a living 
kidney donor. The U.S. Department of Health 
and Human Services reports that more than 

114,000 people in the United States are awaiting a 
lifesaving organ transplant, and someone is added to the 
waiting list every 10 minutes. About 83 percent of these 
people are awaiting a kidney, but there simply aren’t 
enough donors — living or deceased — available to meet 
the demand. Your gift of life is heroic and much needed.

The concern with diving after donating a kidney is 
the same as with any abdominal surgery: You must 
allow a sufficient amount of time for healing not only 
the external surgical site but also the abdominal wall 
and the organ structures. For this reason, you’ll likely 
stay in the hospital for several days. Once discharged 
you’ll continue your recovery at home. It generally 
takes about six weeks for you to heal completely 
and return to your normal routine. If you have no 
complications in healing, you can consider diving  
after your surgeon clears you for unrestricted  
physical activity.  

A common symptom following kidney donation 
is persistent fatigue, which can vary in duration. 
If you experience significant fatigue, diving is not 
recommended. Once your fatigue subsides, diving 
should not present any increased risk. There is no 
evidence of increased or decreased DCS risk following 
kidney donation or abdominal surgery. Once your 
physician clears you to dive, your risks will be no 
greater than they were before the surgery.

For more information about recovery from kidney 
donation, visit unos.org/donation/living-donation.  

— Jonathan Gilliam, EMT-P, DMT 

Q: I have been a dive instructor for more 
than 20 years. Last year I was diagnosed 
with hypertrophic cardiomyopathy; I do 

not take any medication for my condition, and I 
have passed several tests, including a full stress 
test last February. About a month ago I met with 
my cardiologist to discuss my fitness to dive. My 
physician is pleased with my stress test results, 
and he reviewed my Recreational Scuba Training 
Council (RSTC) Medical Statement. After my 
exam he recommended that I exercise but avoid 
training that would increase my heart rate to more 
than 160 beats per minute for prolonged periods. 
He did not say that I couldn’t dive, but he said 
there is potential for increased risk if something 
happens to me while underwater. What is your 
professional medical opinion on this condition? 
Can I still dive? 
 

A: A hypertrophic cardiomyopathy is not 
necessarily an absolute contraindication to 
scuba dive; it depends on how well your heart 

can perform under the physical demands typically 
encountered on the type of diving you expect to be able 
to accomplish.

First, you should define what type of diving you 
expect to be able to do, where you plan to dive and 
what you expect from diving.

RESEARCH, EDUCATION & MEDICINE
FROM THE MEDICAL LINE
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Type of diving: The demands of a predictable and 
shallow tropical reef dive are not the same as those of a 
dive to the Andrea Doria. Thermal stress, dealing with 
currents, breathing dense gases, psychological stress 
and heavy equipment could significantly influence your 
cardiovascular demands.

Location: The location of your dive directly correlates 
to the amount and severity of risks you are taking if 
anything goes wrong. There is a big difference between 
diving 30 minutes off the coast of Miami, Florida, where 
you have access to world-class medical facilities and 
readily available emergency medical services (EMS) and 

diving off Vanuatu, where you are far from the closest 
reliable medical facilities in New Zealand or Australia.

Dive expectations: If you are acting as a dive 
instructor, your demands are higher than those of 
a diver who is simply enjoying a dive with a buddy. 
While diving for enjoyment, divers are responsible for 
their own well-being and at most the well-being of a 
dive buddy. As an instructor, you are responsible for 
all the divers following your lead, and you must be 
physically ready to make a rescue at any time to fulfill 
the duty of care you have to your students. Consider 
these requirements before you take on students, and 
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assess your abilities with your doctor to determine 
if you are able to meet the demands of being a dive 
professional or whether you should stick to diving  
for enjoyment. 

We cannot weigh in on your medical and physical 
fitness to dive with such little information. While your 
cardiologist was pleased with your stress test results, 
that news could be deceptive: The doctor might have 
expected lower outcomes, and your results still might 
not indicate that you are fit enough to dive. Scuba 
diving poses some unique cardiovascular challenges 
that cannot be accurately replicated in any other 
context. Even the best cardiovascular assessment will 
not simulate the blood shifts that occur when you are 
immersed or the increased breathing resistance that 
takes place when you are breathing colder, drier and 
denser gas from a scuba regulator.

See the following links for more information about 
scuba diving and the heart:

• DAN.org/health/heart 
• DAN.org/medical/articles/Cardiovascular_Fitness_

and_Diving
• DAN.org/medical/faq/

Your doctor can call our Medical Information Line 
at 919-684-2948 with any questions or concerns when 
assessing your physical and medical fitness to dive. If your 
doctor is not comfortable making this recommendation, 
we can refer you to a physician near you who has 
knowledge and experience in dive medicine.

— Matías Nochetto, M.D.

Q:  I am a dive instructor living in Denmark, 
and I travel to the United Kingdom four 
or five times a year either by car or on 

the Eurotunnel Le Shuttle to cross the English 
Channel. The Channel Tunnel lies 246 feet (75 
meters) below sea level, and you can clearly feel 
your ears popping as you ride through. Does this 
exposure to increased pressure affect me if I want 
to dive immediately before or after riding the 
shuttle, even if I am doing repetitive dives?

A: The pressure in the Channel Tunnel (Chunnel), 
which is open to the atmosphere on both ends, 
without any train traveling through it would 

be the same as the ambient atmospheric pressure plus 

Registration is open for the DAN-UHMS Spring 2019 Diving  
and Hyperbaric Medicine course. The six-day experience is  

designed for physicians, but emergency medical personnel,  
paramedics, nurses and other professionals with an  

interest in diving medicine will also find the course valuable.  
The program includes lectures, case presentations, support  

materials and group discussions. A special package including  
hotel, meals and diving has been arranged for participants.  

For complete course information and to enroll, contact DAN today.
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DIVING AND HYPERBARIC 
MEDICINE COURSE
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the additional weight of a 131-foot (40-meter) vertical 
column of air, which is negligible. When a train is 
running through the tunnel, however, the air in front 
of the train is pushed and increases pressure, while the 
air behind the train is rarefied and causes decreased 
pressure. This effect creates additional pressure above 
the car equal to 20 kPa (kilopascals) — the same 
amount of pressure a 6.5-foot (2-meter) column of 

water exerts, which would be unpleasant to passengers 
in the car. To alleviate this pressure, engineers created 
a sophisticated system of overpressure valves that keep 
the pressure difference down to 6 kPa (2 fsw, 0.6 msw).  

This constitutes all the additional pressure that 
passengers are exposed to during the ride and does not 
affect the decompression safety of divers. AD

— Petar Denoble, M.D., D.Sc.
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A recent experience reinforces two basic 
diving principles: Always dive with 
a buddy, and always do your predive 
safety checks. 

My daughter, Sarah, who is frequently 
my dive buddy, and I were diving off a 

boat at Jupiter Beach, Florida, where there are nice reefs 
and a sandy bottom at about 80 feet. It was a stormy day 
with high swells, intermittent heavy showers and a lot 
of clouds. We did the first dive with no problems, but 
during our surface interval the swells picked up again to 
the point that my daughter was not feeling well. When 
the time arrived for the second dive, we skipped most of 
the safety checks, only checking that our air was on, so 
she could get off the boat and into the water. During the 
dive briefing the divemaster said that the group would 
be entering the water negatively buoyant to quickly get 
below the swells and into calmer water.

I slowly descended slightly behind the divemaster 
and in front of my daughter. As we neared the top of 
the reef, I put a few bursts of air into my BCD, but 
my descent didn’t slow. Uh-oh, I thought. After two 

more unsuccessful tries I realized that the worst that 
could happen would be to land on the bottom at 80 
feet. I turned and got my daughter’s attention, signaled 
to her that I was having a problem, and then alerted 
the divemaster. My daughter swam up behind me, 
and I could feel her adjusting my gear. After about 
30 seconds the divemaster signaled for me to try my 
inflator hose, and this time the air I put in my BCD 
stayed there. We continued the dive without further 
incident and enjoyed seeing the sharks, turtles, moray 
eels and reef fish.

Back on the boat we critiqued the situation. When 
my daughter swam over to investigate, she saw bubbles 
coming from my regulator but went to double check 
that my tank was fully open. Once she was behind me, 
she could see that the cover of the shoulder dump was 
off, so the BCD could not hold air. Luckily, the valve’s 
design kept all the parts together, so all was well after 
my daughter screwed the cover back on.

When I got home, I called my dive instructor and 
shared my experience with him. We critiqued the event 
again, and I came away with the following lessons:
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There are many reasons you might feel rushed or impatient 
before a dive, but it is up to you to ensure that you never allow 

external factors to compromise your safety. A thorough safety 
check, having a plan with your buddy and being attentive to 

the briefing will lower your risk once you get in the water.

Lessons Learned
Text by Tim Hasty | Photos by Stephen Frink
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Inspect your gear. Never skip your predive safety 
checks. My daughter and I regularly dive together, 
so we were complacent about conducting thorough 
predive safety checks and in a rush to get off the boat 
and into the water. While I had neglected to check that 
dump valves work before every dive, I will do that now. 
My air check routine will always include testing the 
inflator hose and valve covers, not just the tank valve 
and regulators. 

Always dive with a buddy. While my rescue diver 
training prepared me to remove my BCD underwater 
to look at it if needed, it is much better to have 
someone examine my equipment while it’s still on me. 
Staying close is an important part of buddy diving. I 
have been in groups where dive buddies were at least 
30 feet apart, but the further the distance, the harder 
it is to get your buddy’s attention and the easier it is to 
become separated.

Don’t panic. Our training prevented us from 
panicking. I knew the worst thing that could  
happen was landing on the bottom and taking off  

the BCD to more thoroughly check things if needed. 
My daughter realized I had air to breathe, so there  
was no immediate out-of-air situation, and she 
responded calmly.  

Listen to the dive briefing. The divemaster told us 
that the maximum depth was about 80 feet. Since it 
was dark due to the cloud cover, and depth is not easy 
for me to discern with my corrective lenses, I might 
have panicked had I not known that the bottom was 
close. Even as a master scuba diver, I still have things 
to learn and remember. As divers, we have basic safety 
principles for a reason. This incident could have been 
much worse if we were diving a wall and there was no 
bottom nearby; I am glad that my daughter and I had 
been thoroughly trained to address the situation. 

A few months after this event we were diving again 
and reminded each other to check the valve covers 
and shared our story with others on the boat. We will 
always have a dive buddy close by and will continue 
to be more thorough in performing our predive safety 
checks. Taking the extra time for both yourself and 
your buddy before getting in the water is important for 
every diver on every dive. AD
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SARAH HASTY’S PERSPECTIVE
The weather and seas were very rough that day, and the crew 
made it a point to get me off the boat first since I was feeling 
sick. My dad and I briefly checked that our air was on, and then 
we were eager to get diving. The current was strong enough that 
we moved at a brisk pace without even kicking. I make a point 
to always be aware of my surroundings and to know where my 
buddy is at all times. My dad and I have logged about 60 dives 
together and quickly recognize each other’s distress cues. 

As we were descending, I saw him fiddling with his gear; 
within a few seconds he turned back to me and signaled that 
he was having a problem. My brain perked up, all senses of 
feeling seasick vanished, and I quickly swam to him. I noticed 
he still had his regulator in his mouth and was breathing, so I 
knew he was not out of air. Because we were dropping quickly 
and the current was strong, I grabbed his BCD and inflated 
mine to keep us from hitting the reef as we closed in on it. He 
then signaled that there was a problem with his BCD, and as 
he pressed the manual inflator I saw large bubbles coming 
out of the right shoulder dump valve. 

Never having adjusted a dump valve before, I was hoping 
I could fix it. Luckily, all the pieces were intact, and I was 
able to screw it back into place. I signaled for him to try 
inflating again, and we were back in business; the rest of 
the dive went smoothly with me continuously checking to 
make sure nothing else would go wrong. The whole situation 
lasted only a few minutes. Because I stayed close to my 
dive buddy and kept him in my field of view, I was able to 
respond to his distress signal within a few seconds, assess 
the situation and correct it with ease. 

http://alertdiver.com/
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EXPERIENCE MATTERS
By Cheryl Hughes

A
fter reading two recent Alert Diver 
articles — one by a woman who 
saved her husband in Cozumel and 
the other about how the simple act 
of saying some wise words may have 
saved another diver’s life — I was 

reminded of a story of my own. The incident occurred 
many years ago, so some details are lost, but the 
memory of what I did to save my husband is still clear. 

I learned to dive in Seattle, Washington, in 1987, when 
drysuits were starting to become the norm rather than 
the exception in cold water. Over the next 20 years I did 
several hundred dives, with at least half of them in cold 
water in the Pacific Northwest. I learned a lot about 
challenging conditions such as deep depths, strong 
currents and long surface swims to and from the shore. I 
also earned my advanced and rescue certifications. 

When I met my future husband, Mac Noyes, in 
2004, he had been certified for about a decade but had 
only dived on vacations in the tropics. At the time of 
the incident he had made around 50 dives. Though he 

is very comfortable in the water and can snorkel for 
hours, the first dive of each annual trip was generally a 
refresher dive for him. The first time we dived together 
I knew none of this. I was diving weekly as a volunteer 
in the cold-water tank at the Seattle Aquarium. Mac 
had not been diving in a year or more. 

In 2007 we were in Belize on a sailing charter with 
three other couples. We spent most of our time in 
the water snorkeling — it was so easy to just jump off 
the boat and enjoy the abundance of beautiful reef 
life in shallow water. We decided to go diving for a 
day with another couple after we found out they were 
very experienced divers, so we found a small local 
dive operator. I don’t recall what led us to choose that 
particular business, but it’s likely they were the closest 
or the only one where we were anchored at the time.

On the morning of the dive, two young dive guides 
came alongside our sailboat in a small boat stocked 
with the rental dive gear and not much else. The four 
of us got in their boat and took off to the reef. The 
guides helped us into our dive gear, and all seemed 
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well. We back-rolled off the boat and started down. I 
had no trouble descending and went down faster than 
Mac. Confident that he was OK, I watched him while I 
neared the bottom at 50 feet.  

He approached me and settled on the bottom, and 
his eyes were wide with question and alarm as he 
showed me his air-pressure gauge. With each breath 
the needle wildly swung back and forth. I knew 
immediately what was wrong. I reached behind him 
and opened the tank valve, allowing full air flow into 
the regulator. I held him in front of me and watched 
his face for signs as he took several deep, full breaths. 
He calmed down, and I gave him the OK signal. He 
returned the sign, so we joined the other divers and 
completed the rest of the dive without further incident, 
though I remained close to him and watchful.

Mac had no idea what had been wrong, only that he 
could not get a full breath from his regulator. He was 
getting just enough air to think it was OK to continue 
descending, but by the time he got to me he was feeling 
light-headed and panicked. He did not know until after 
the dive what the swinging needle in the air gauge 
meant. As we talked later, neither of us could remember 
being taught in our dive classes that the swinging 
needle means that the tank valve is not fully open. I had 
learned it at some point in my experience, though I don’t 
remember when. Mac said that he saw me put my arms 
around his neck and look in his eyes, and he suddenly 
felt better and could breathe normally. That’s a romantic 
thought, but it’s not even close to reality. 

Back on the boat, we realized they had opened the 
valve enough to check the tank pressure but had not 
closed it fully or reopened it when we geared up. I 
had nearly lost my future husband and learned several 
valuable lessons about my role as a dive buddy — 
especially as the more experienced one. 

Be accountable for your gear. Check its operation 
before you enter the water, whether it is your own or 
rental gear. I knew to do this but still assumed the dive 
operators had checked everything. Though they have 
a major interest in keeping clients safe, dive operators 
still make mistakes. Check all gear, yours and your 
buddy’s, before getting in the water. This was not the 
only time we have had rental dive gear that wasn’t fully 
functional. It’s your life, not theirs, at stake.

Always vet your dive operator. We hired relatively 
inexperienced dive operators and assumed they knew 
what they were doing. In the remote area where we 
were, we did not have a lot of choices, but being more 
aware would have kept us safer, even with the same 
dive guides. 

Stay close to your buddy. It is important to stay close 
during the descent and throughout the dive because 
things can go wrong from the start. If I had stayed with 
Mac during the descent, we could have corrected the 
malfunction before it ever became a problem. Now we 
always descend together. 

Know your buddy. If you are diving with a new buddy, 
make no assumptions about them, regardless of their 
diving experience. Mac’s natural snorkeling ability was 
apparent, so I assumed he was more comfortable and 
familiar with diving than he was at the time. 

Be sure your tank valve is completely open. The 
practice of backing off an open tank valve a half 
turn is no longer recommended and, as this incident 
illustrates, can be potentially dangerous. Tank valves 
should always be fully open during dives.  

Dive with DAN® dive accident insurance. I have 
always been a member of DAN, and I know that 
standard travel insurance does not cover dive accidents. 
I have never had to use my dive accident insurance, 
and I hope I never have to, but I have never regretted 
having it. AD

There are no substitutes for a good dive buddy and a thorough gear 
check prior to your dive. Whether you are diving from a liveaboard 
with an experienced guide or doing a shore dive with your club 
or a friend, you should always ensure all your gear is operating 
properly before getting in the water. If something should go wrong, 
responsible buddy diving will help mitigate a problem.
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P
reventing fires is paramount, but we 
need to be prepared to deal with fire 
emergencies when they occur. A trained 
firefighter will advise us to get out 
quickly and leave the firefighting to 
those who are trained to do so. We do 

not always have this option, however, so learn what to 
have in place to ensure the safety of all.

FIRE EXTINGUISHERS
Different types of fires require different kinds of 
extinguishers. Do a careful analysis of where fires are 
most likely to occur, and appropriately equip your 
business, filling station, workshop, boat, vehicle and 
perhaps even your dive site.
• Use water or foam to contain fires fueled by wood, 

paper, trash, textiles and other ordinary products.
• Use carbon dioxide, halon or foam where flammable 

liquids and gases are burning.
• Use carbon dioxide or dry powder for electrical fires.
• Use wet chemical (a soapy foam) for fires caused by 

cooking oils and fats in a kitchen.
 
Maintenance is also essential. You do not want to find 
yourself with an extinguisher that’s out of propellant gas 
or media, missing a nozzle, has a dislodged dip-tube or 
one that can’t be located when you need it most.

It’s important to have some training with using an 
extinguisher. Without it, you could get trapped, spread 
the fire or use the wrong extinguisher for the type of fire, 
resulting in a burn or possibly acceleration of the fire.

PREPARATION AND PLANNING
Does the classroom in your dive shop have an 
emergency exit that will work when the room is dark 
and filled with smoke? Signage indicating where the 
extinguishers and emergency exit routes are located 
will save valuable time in containing a fire. Be sure to 
place extinguishers in strategic locations with escape 
routes behind them. A fire alarm, preferably connected 

to the local fire station or emergency services 
department, is paramount.

Ensure that your evacuation route is always  
kept clear. If there are changes to the building, 
furniture or hazardous areas, udpate your evacuation 
plan accordingly.

Emergency action plans are essential. Adhere to the 
following best practices:
• Where the fire is fast and spreading, evacuate and 

count heads.
• A small, containable fire can be managed using 

appropriate extinguishers and with training.
• If it is not possible to contain the fire, contain the 

area — close the doors to isolate the fire even if only 
temporarily, sound the alarm, get out, and stay out.

• Under no circumstances should anyone go back 
inside to rescue anyone or anything — you will place 
the firefighters in more danger. 

• No plan is effective without realistic and regular drills.

FIREFIGHTERS 
Get to know your local firefighting service. Consult 
them for advice if you are unsure of best practices for 
fire safety preparation.

Fires can usually be prevented, prepared for and 
managed. The cost of being ready doesn’t measure up to 
potential losses or a fatality. Planning for a fire emergency 
will protect your staff and business investment. AD

RESEARCH, EDUCATION & MEDICINE
RISK MITIGATION
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FIRE SAFETY IN THE 
DIVE INDUSTRY 
By Francois Burman, Pr. Eng., M.Sc.

If a fire happens, 
comprehensive preparation 
including extinguishers, 
evacuation plans and 
regular drills will help 
lessen the impact on your 
business, equipment, staff 
and customers.

PART 2: PLANNING FOR  
A FIRE EMERGENCY
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BY  ALEX  MUSTARD  AND  STEPHEN  FR INK

ivers have enjoyed Grand Cayman’s 
reefs for the past 60 years and are 
rewarded with crystal-clear blue waters, 
benign diving conditions and vast 
underwater vistas. With so many folks 

exploring the underwater world, however, new secrets 
are being discovered that augment the traditional and 
add to the location’s classic diving DNA. 

An ever-increasing number of divers, particularly 
local ones, love nothing better than seeking out the 
smaller stuff that often goes unnoticed. Visit a site 
with a resident diver or divemaster as a guide, because 
when it comes to experiencing nature, few things 
are as valuable as local knowledge. These people can 
show you fascinating behaviors and species you never 
knew were there. New discoveries are regularly made. 
As recently as November 2018 we learned about the 
discovery of Starksia splendens, a new species of blenny 
endemic to the Cayman Islands. 

I don’t think of Cayman as a critter capital 
where weird beasties lurk around every corner, but 
nudibranchs, skeleton shrimp, clingfish, seahorses and 
more are waiting to be spotted, especially when you 
dive with the right people. It is always exciting to find 
something that you know almost everyone else has 
swum right past. This is particularly true of natural 
behaviors that are revealed only when we take it slow 
and give the creatures space to carry on with their lives. 

REEFS ON THEIR BEST BEHAVIOR
Spotting behavior on coral reefs usually means diving to 
nature’s rhythm. Timing is critical: Fish usually lay eggs 
in the morning and spawn eggs into the water at sunset; 

smaller species mate daily, and larger ones mate once a 
month or season; corals and sponges often spawn for just 
a few minutes each year. Get the timing and target species 
right — techniques that are easier to perfect in a location 
that is so consistently dived — and you can be surrounded 
by activity that few have witnessed. 

A vision is implanted in my Grand Cayman memories. 
The colors of the reef, now muted in a dull light, remind 
me of a British drizzle as I scan the reef for signs of my 
prey. Ten minutes ago I was pulling on my wetsuit in 
the late rays of the day, just a few feet away from those 
enjoying sundowners at the bar. Now I’m on a shore 
dive, having swum by Amphitrite (the underwater 
statue of a mermaid that marks the site) in pursuit of 
hamlets: diminutive reef predators small enough to lie in 
the palm of my hand but with a grand biological story. 
While many fish change sex during their life, hamlets are 
one of the few vertebrates that are simultaneously active 
as male and female. And now, at sunset, is when they 
mate — we can see their delicate mating ballet and how 
they curiously play both sexual roles.   

Ahead of me is a lumpy mound of star coral, and 
atop it I spy a pair of yellow and black shy hamlets. 
Their fins are spread imperiously, displayed with 
such pomp that they impart an almost regal sense 
of ownership on this section of reef. Soon one of the 
fish, the acting female, shakes her head from side to 
side and starts to swim out from the coral. The male 
follows and gently nudges her under the belly with his 
forehead, seemingly pushing her up and away from 
the reef. The female raises her tail toward the surface, 
and the male wraps his body around hers. This delicate 
embrace lasts for a couple of seconds, while the fish 

CAYMANGRAND
PHOTOGRAPHERS’ PERSPECTIVES, FROM MACRO TO WIDE

TEXT  AND  PHOTOS  BY  ALEX  MUSTARD
Cayman Critters
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A pair of shy hamlets (Hypoplectrus guttavarius) 
spawn at dusk. Hamlets are one of the few 

vertebrate species that are true hermaphrodites. 
Here the fish in the foreground is acting as a 

male, but this pair spawned several times during 
this evening, each time with the roles reversed.
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slowly float upward, propelled by a flutter of pectoral 
fins, before they spawn and dart back to the safety 
of the reef. The whole process has taken about three 
seconds, and I scroll through the images on my camera 
to replay the details — not that I need to, because 
this is not a one-off opportunity. A little more than 
a minute later they spawn again, this time with the 
roles reversed. They switch roles and spawn four more 
times in a behavior known as egg trading. 

On the next coral head down the reef, I watch a 
larger male rock beauty angelfish spawn with the three 
smaller females in his harem. Rock beauties are usually 
quite wary of divers, but while full of hormones they 
allow me to approach closely and watch their mating 
dance in detail. It is dark when I surface, and the bar 
is packed with divers, all unaware of the amazing 
happenings just offshore. I feel like a member of a 
secret diving society as I mingle, joining them for a 
drink and to compare tall tales.

ANNUAL EVENTS
Some of Grand Cayman’s most fascinating marine life 
events are seasonal. My two favorites involve silversides 
and coral spawning. You can find schooling silversides 
year-round, but their numbers often swell, somewhat 
unpredictably. In late July and early August it is not 
unusual to see clouds of silversides completely filling 
caverns and spilling out over the reef. Dive sites such as 
Devil’s Grotto, Snapper Hole and the Kittiwake are the 

likely spots to find them. It is an impressively immersive 
experience to dive into them, floating through their 
midst, completely encased by walls of tiny fish. 

Silverside schools are made up of several species of 
2-inch-long herring-like fish that mix together in large 
shoals for their protection. Schools safeguard their 
residents with lots of eyes watching for danger and by 
making it difficult for a predator to pick out a single 
target. This doesn’t stop predators from trying to get 
a meal, and the thrill of silverside dives is enhanced by 
tarpon, groupers, snappers and jacks bursting through 
the silver rain, all keen to gorge themselves on this 
summer bounty.

Mass coral spawning is more predictable but harder 
to see because the window is so small. It remains one 
of the ocean’s most elusive sights since it happens just 
once a year, at night, at different times in different 
places and lasts for only a few minutes. When you get 
your timing right, the spectacle is astonishing as the 
whole reef explodes into effervescent life. A few dive 
operators have perfected their timing and have reliably 
taken divers to experience the spawning, which typically 
happens a few days after the full moon in September.  

Waiting on the boat above an inky black ocean 
certainly ramps up the anticipation for the late-evening 
coral spawning. Finally, the predicted time arrives, 
and we drop in. My heart thumps rapidly as I scan the 
corals. At first the reef looks the same as on any night 
dive, but within 10 minutes the first signs of spawning 
appear. About 10 minutes later the reef erupts.

The star corals are the stellar performers, and large 
sheets release all their bundles of eggs and sperm 
within a few seconds. For a moment the bundles pause 
above the coral before floating up and away into the 
darkness. Soon visibility in Cayman’s characteristic 
crystal-clear water drops from about 100 feet to 20 
feet. For a few minutes it is like diving in a blizzard, 
with the tiny bundles drifting slowly to the surface 
like snowflakes. I look back down to the reef, slightly 
relieved to have something solid to look at. Brain 
corals are now releasing bundles from their grooves as 
deep-red brittle stars climb over them, trying to grab 
some eggs to eat. There is action everywhere.

Corals spend most of the year doing a convincing 
impression of a rock, but on this night the true coral 
animals are revealed. I’ll never look at a reef the same 
way again.
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Clockwise from top left: A school of Caribbean reef squid (Sepioteuthis sepioidea) swims in midwater over a coral reef. A yellowhead jawfish 
(Opistognathus aurifrons) spits out sand as it digs its burrow. A splendid Starksia blenny (Starksia splendens), a species endemic to the Cayman 
Islands and first described in 2018, peers out from a hole in a coral reef. A long exposure shows a group of tarpon (Megalops atlanticus) hunting a 
school of silversides in a coral cavern. A large colony of mountainous star coral (Orbicella faveolata) spawns at night in late summer; this backlit photo 
shows the synchronous release of bundles of eggs and sperm from the polyps of the coral. A banded coral shrimp (Stenopus hispidus) lives inside a 
brown tube sponge (Agelas conifera) growing out of a coral reef wall. 
Opposite: A yellow longsnout seahorse (Hippocampus reidi) uses its prehensile tail to grip onto a small sea rod gorgonian.
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Alex Mustard has viewed the reefs of Grand Cayman 
with a vision influenced by his education with a 
doctorate in marine biology and as one of the world’s 
premier marine-life behavioral photodocumentarians, 
but I tend to see the reefs as a photojournalist who has 
frequently been here on assignment over the past four 
decades. I want to give our readers a sense of what it 
would be like if they were diving these very same reefs 
on their next fantasy holiday. Using a wide-angle lens, I 
present a somewhat different vision of Grand Cayman.

As one of my first Caribbean assignments many years 
ago, Grand Cayman’s vertical drop-off was perhaps 
the most astonishing when compared with my home 
waters in the Florida Keys. I felt a sense of vertigo that 
first time as I drifted along the edge of those iconic 
wall dives such as West Bay’s Orange Canyon and Big 
Tunnels. The water was so clear and the precipice so 
vertical that I had to keep checking my depth gauge 
to be sure I wasn’t drifting too deep, as increasingly 
lush concentrations of sponges and gorgonian lurked 
just barely below, luring me even further if only I’d dip 
another 10 or 20 or 50 feet deeper.

Grand Cayman is built for wide angle. The Cayman 
Islands are barely exposed mountaintops, slivers of land 
above the surface that are part of a deep submarine 
ridge extending from Belize to Cuba and forming the 
northern edge of the Cayman Trench. The plunge to 
6,000 feet isn’t the story here; it is about the many dive 
attractions that punctuate the shelf surrounding the 
island — some are accidents of geography, some are 
behavioral evolutions, and some are diver assets placed 
by marine hazard or purposeful design. 

In terms of sheer numbers, Grand Cayman’s most 
famous marine attractions are Stingray City and, 
given the cruise ship visitation, the even more popular 
Sandbar. For many years the fishing and snorkel 
charter boats departing North Sound would tuck 
behind the protection of the fringing reef, seeking calm 
waters to clean fish or have a picnic lunch. Enough 
detritus went overboard with enough regularity 
in those days that squadrons of southern stingray, 
bottom-feeders by nature, came to get their fill. By 
the late 1980s Stingray City was cleverly acclaimed as 
the “world’s most popular 12-foot dive site” by Paul 
Tzimoulis in Skin Diver magazine. 

Across the sound at Sandbar, the experience is 
different because the water is so shallow, and the 
stingray action is so intense. If you don’t have at least 
some rudimentary water skills, 12 feet of water is 
pretty deep, but wading in 4 feet of water is accessible 
to almost anyone — and the cruise ships calling on 
Grand Cayman have made this a must-do activity. 
Dozens of boats arrive daily and hand out hundreds 
of squid, a codependency of tourism and classical 
conditioning. Visitors inclined to wake up early can 
find a charter to take them to the Sandbar at dawn, 
when the behavior is quite different as squadrons 
of stingray comb the shallows seeking the small 
crustaceans that comprise their normal diet when they 
are off the clock from the tourist schedule.

Bradley Wetherbee of the Guy Harvey Research 
Institute (GHRI) at Nova Southeastern University 
spoke to the local newspaper, Cayman Compass, about 
the stingrays. He said that since GHRI started tracking 
the rays in 2002, more than two dozen big female rays 
have stayed at the sandbar during that entire time. “It’s 
a good life for the stingrays. ‘You just have to perform 
a few tricks for some tourists, and you get fed,’” he 
said. “‘If a million people a year visit Stingray City, each 
of those people can pay up to $40 or $50 for a tour 
guide to bring them out there.’” 

If 100 southern stingrays generate CI$50 million 
(Cayman Islands dollars) annually, then each one is 
worth CI$500,000 to the Grand Cayman economy each 
year. Those numbers are likely conservative because 
now the tour costs more than CI$50, and there are 
more than a million annual visitors to the Sandbar, but 
the message is clear: Just as sharks are more valuable to 
tourism alive than dead, these stingrays should also be 
protected in this unique marine life encounter. 

While not as heavily visited as the stingray 
encounters, the primarily scuba-oriented Kittiwake 
shipwreck has proved to be an incredibly successful 
dive-tourism initiative. Located just off the famed 
Seven Mile Beach, the USS Kittiwake was a 
submarine rescue vessel during its 49 years of service, 
participating in a world-record submarine rescue 
exercise to 705 feet and later recovering the black 
box from the Atlantic seafloor after the space shuttle 
Challenger disaster. The United States Maritime 
Administration (MARAD) was responsible for the 
Kittiwake following its decommissioning in 1994, and 
the Cayman Islands Tourism Association (CITA) 
acquired it from the U.S. government in 2009. After 
being cleaned of all contaminants and made safe for 
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Orange Canyon is one of the iconic wall 
dives along Grand Cayman’s West Bay, 
named for the large elephant ear sponges 
decorating the dropoff. 
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divers, it was meticulously sunk as a dive attraction on 
Jan. 11, 2011.   

While it landed perfectly upright then, significant 
waves from Tropical Storm Nate in October 2017 set it 
on its port side in 60 feet of water, firmly lodged in the 
sand just seaward of a sloping reef. The orientation is 
irrelevant, and much of the dive can be done at 45 feet or 
shallower. It was a great wreck when upright and remains 
a great wreck leaning to port today — improving with 
age as a patina of colorful sponges and coral cloaks its 
companionways and cabins. A school of resident horse-
eye jacks cruises the perimeter, while tiger grouper find 
the main decks a productive hunting field.

To refresh my memory of when the Oro Verde was 
a new shipwreck, I turned to a book Bill Harrigan and 
I coauthored in 1999: The Cayman Islands Dive Guide. 
What a diver might see on the wreck today is not what 
I saw in 1980 when it was sunk or even when that book 
was published 19 years later. When the 181-foot wreck 
was first sunk off Seven Mile Beach, it was impressively 
intact. Decades of storms have twisted and scattered it 
now, but you can still get a sense of how it landed on the 
starboard side, keel wedged against the reef. The wreck 
still attracts fish as it did then. There are large green 
morays, turtles and friendly angels of both the gray and 
French persuasion. While there aren’t large masses of 
superstructure remaining, portholes and doorways can 
be used compositionally to frame a diver. They are more 
vignettes than vistas of a wreck these days, but it’s still a 
productive and engaging shallow dive.

The entire island of Grand Cayman — north, south, 
east and west — benefits from truly iconic dive sites. 
Alex, who spends a lot of his time diving East End when 
he visits, offers his insights from a day well-spent there:

“The East End is the less-developed part of the island. 
We start off at Jack McKenny’s Canyons, a dramatic 
wall site not five minutes from the dive shop by boat. 
The top of the wall is cut with deep canyons, meaning 
there is three times the vertical surface to enjoy. But the 
highlight of this dive is a pair of Caribbean reef sharks 
that circle our group. For our second dive we sample 
the classic, three-dimensional delight that is Snapper 
Hole. Far from being just one hole, the reef here is like a 
chunk of Swiss cheese. It’s three dives in one: caverns and 
canyons, a mini wall from 15 to 65 feet and a shallow 
reef top teeming with fish. In the summer months, the 
whole lot can be completely immersed in a monstrous 
school of silversides, with predatory jacks and tarpon 
boring holes through the massed, shimmering fish.”

I can’t argue with either of these sites being stellar 
choices and always take a moment to photograph the 
1872 Spanish anchor wedged into the ledge at Snapper 
Hole. Grouper Grotto is another productive site for 
silverside overload as well as for the opportunistic 
tarpon there to feed.   

Heading around the point, from East End to North 
Wall, the mooring ball for Babylon appears. A 
gorgonian-draped pinnacle here is situated near the 
vertical wall, providing a perfect spire to circumnavigate 
easily. Black coral and deep-water gorgonia provide 
texture, and red rope sponges and orange elephant ear 
provide the riot of color our strobes reveal.  

While these are the kinds of wide-angle opportunities 
that enthrall me on Grand Cayman, I can likewise find 
plenty to bring out the fish portrait and macro lenses. 
While many islands offer dive sites named Aquarium, 
this one lives up to the billing. A shallow reef in only 
30 to 45 feet of water with spur-and-groove coral 
formations sloping seaward holds large schools of 
grunt and schoolmaster. While I ought to be satiated 
with blue-striped grunts after photographing them for 
four decades off Key Largo, Florida, there is somehow 
an appeal to capturing them where they are not 
exceedingly common. The high-profile coral heads and 
yellow tube sponges here provide visual offset to a more 
mundane fish identification shot.

Cayman tourism authorities have issued a dive map 
identifying 365 dive sites throughout the Cayman 
Islands, including Grand Cayman and the Sister 
Islands of Cayman Brac and Little Cayman. Of these, 
240 sites are on Grand Cayman alone, providing 
for tremendous diversity of dive options. Alex and 
I decided that between us we have probably logged 
2,000 or more dives on Grand Cayman, each of us 
finding significant photographic reward and ample 
reason to return. 

Familiarity breeds a certain fondness for these reefs 
and wrecks, for while the substrate remains much 
as we’ve known it over the years, the river of life is 
ever changing. Just as the stingrays are conditioned 
to return to the Sandbar, the schools of silverside, 
the dramatic shipwrecks, the blue water, the vibrant 
orange elephant ear sponges, the shallow reef and that 
vertiginous precipice I found so engaging so long ago 
are the photo ops of Grand Cayman that bring us all 
back with such regularity. AD
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HOW TO DIVE IT
GETTING THERE: Among the most accessible dive destinations in the 
Caribbean, Grand Cayman is served by major air carriers such as 
American, United and Delta as well as the nation’s flag carrier, Cayman 
Airways. It is only a 90-minute flight from Miami.

TOPSIDE: English is the language of the Cayman Islands, and U.S. 
currency and credit cards are accepted everywhere. Prices are quoted in 
either U.S. dollars or Cayman Islands dollars — the Cayman dollar is 
worth about US$1.20. The electrical service is 110-volts 60-cycles like 
in the U.S.  

DIVE OPERATIONS: The dive services are quite sophisticated, and 
the boats and the quality of the dive staff are as good as anywhere. 
Services such as nitrox, advanced dive training, and even rebreather 
and mixed-gas dive instruction are easily available.

DIVE SEASON: Because there are so many dive sites all around the 
island, it is unusual to find someplace not protected by a lee from the 
prevailing winds. Like much of the Caribbean, Grand Cayman offers 
exposure to tropical weather systems during the traditional hurricane 
season of July through October. Should a storm be identified as 
tracking toward the Caymans, it is easy to rebook to another time. The 
water cools in the winter but rarely drops much below 80°F. Summer 
temperatures can be a balmy 86°F. Water clarity reliably runs between 
60 and 120 feet, although an outgoing tide can diminish the water 
clarity along North Sound sites such as Stingray City or Tarpon Alley.

ACCOMMODATIONS: Lodging for divers runs a broad gamut, from 
liveaboard dive boats to dedicated dive lodges to upscale multinational 
resort chains. Some of the resorts arrange for divers to be picked up by 
their boats on the beach, and many others use buses to transport their 
guests to the dock. Some have docks on their property with guest gear 
storage conveniently nearby. Whatever the system, Grand Cayman dive 
operators have established professional and efficient ways to deliver 
their island’s multitudinous dive opportunities to visitors.

From top: Snorkelers visit the Sandbar to interact with 
southern stingrays in calm, shallow water. Schooling grunts 
are commonly found in only 35 feet of water at Aquarium 
Reef off Grand Cayman’s west side. A diver peers through 
a porthole on the wreck of the Kittiwake as the strobe light 
reveals the colorful sponge encrustation. Stingray City 
provides the opportunity for scuba divers to enjoy proximity 
to southern stingrays in only 12 feet of water.
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TEXT  BY  ALL ISON  SALLMON ; 
PHOTOS  BY  ANDY  AND  ALL ISON  SALLMON

Well, we’ve finally done it — we’ve traveled to the end of the earth. 
When I look at the horizon, a blue smear of sky indistinguishable from ocean, it seems thoroughly reasonable 
that if we kept moving toward it, we’d tumble right over the edge.  

We’ve pointed out Papua New Guinea on dozens of maps to perplexed friends and family members (“You’re 
going where?”). We’ve spent months agonizing about flight connections and baggage weight. We’ve flown tens 
of thousands of miles over multiple days, crossed oceans and jungles and smoldering volcanoes, and the result is 
neither clean nor fresh-smelling. I have no idea what day it is, and if I put my head down, I’d undoubtedly pass 
out for 14 hours. But when I look at that blue smear, all I can think is, “Totally worth it.”  

KAVIENG
It’s the doldrums in Papua New Guinea (PNG for short), and there isn’t a lick of wind. We’re whizzing across 
the flattest ocean I’ve ever seen, passing tiny atolls so prototypical desert island that whenever we spot a 
volleyball-sized coconut in the water, someone plaintively — if inaccurately — shouts, “Wilson!” in homage 
to the movie Castaway. The captain nimbly steers through a bewildering series of channels, and then kills 
the engine over one of the dozens of patch reefs that are common here. The selected one, Echuca Patch, is a 
ridge jutting into the Pacific that stretches from 50 to 115 feet, with the wreck of the Der Yang, a Taiwanese 
longline fishing boat, tilted on its side at the bottom. 

We begin with a roam around the colorful wreck, which is dotted with sponges and branches of soft coral. 
I then weave my way up the reef — a monstrous ridge of hard coral topped by a single yellow soft-coral-laden 
boulder. Pristine though it is, I find myself quickly looking beyond the coral to watch the fish, perhaps because 
one-spot snapper stream by every few minutes, and a large, loose school of chevron barracuda school waxes 
and wanes overhead — and that’s only if I want to exert the effort to tip back my head. Multiple cleaning 
stations ensure that I need only to pick one and settle in to watch as batfish and sweetlips glide in for touch-
ups directly in front of my face and lens.  

T H E  F A R  R E A C H E S:

Papua New Guinea

Opposite: Peter’s Patch in Kavieng is liberally encrusted  
with soft corals, crinoids and Tubastrea.

Below, from left: Batfish pause for a cleaning over the reef at Echuca Patch 
in Kavieng. A diver admires sponge- and sea-fan-encrusted Charmaine’s Reef 
in Kimbe Bay. The pristine hard corals that cover Emma Reef in Kimbe Bay 

can keep divers enraptured on the shallowest dives.
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contrast, at Peter’s Patch the coral 
is tough to look past. I immediately 
fall in love with this site, a seamount 
rising to 40 feet that’s liberally covered 
with huge sponges and sea fans, 

treelike Tubastraea and pops of soft coral. The local 
turtle population is big into the buffet, and each time we 
request yet another dive at Peter’s (enough times that we 
receive eyerolls from fellow divers) we spot a hawksbill 
or two gnawing on the corners of the reef. The fish life is 
an added bonus; an omnipresent eddy of trevally and reef 
sharks hovers on the Pacific side of the reef, and clouds of 
anthias and fusiliers rise over the rest.  

The shallow reefs also blow my mind. I spend hours 
every afternoon exploring the Lissenung Island Reef, 
a maze of hard coral bommies and clownfish-inhabited 
anemones where resident schools of batfish and jacks 
gather to feed near the surface as the late-day sun 
organizes fetchingly into rays. Equally lovely is the 
sponge-encrusted, glassfish-filled wreckage of a Japanese 
“Jake” bomber, which lies in a coral garden in 35 feet of 
water. The wreck is conveniently located between many 
dive spots and our resort, lending itself to quick drop-ins 
on the way back from other sites and ensuring that we’re 
regularly the last ones to arrive at mealtime.

The dive staff keeps insisting that small stuff is also in 
abundance here, but I have a tough time getting over the 
remarkable vistas long enough to look down. I become 
convinced only when the backdrop is removed at the 
Bottle Shop, a site under the town pier. Sure enough, 
blennies, nudibranchs and octopuses dwell in and among 
rubbly coral, jetty pilings and a jumble of discarded 
bottles. I don’t think once about my wide-angle lens until 
I find myself face-to-face with a terrifying mantis shrimp 
that’s nearly 10 inches in diameter.  

Although our visit to Kavieng has been amazing so 
far, something’s afoot — we’ve yet to see the area’s 
signature site, and our time here is dwindling. Every 
morning we arrive at the boat to find the crew gesturing 
over a tide chart, shaking their heads. Finally, our dive 
guide tells us what’s up: We may not get to experience 
the best of Albatross Passage, the channel adjacent 
to New Ireland island. By all accounts, Albatross is 
a spectacle — one of diving’s greatest hits. During 
the incoming tide, the push of clear water from the 
Bismarck Sea brings nutrients, which bring fish, which 
bring bigger fish, such that a typical dive has everyone 
watching in awe as all hell breaks loose (piscine-, shark- 
and occasionally manta-ray-style) overhead. The tides 
are generally long and leisurely, allowing for reliable 

viewing, but we’ve arrived during a bizarre series of 
abbreviated tides, so opportunities are reduced.   

On our last day we’re given hope: There might finally 
be a reasonable incoming tide in the late afternoon. 
When we begin our descent, we dejectedly look at one 
another. The current is nonexistent, and we’re sure we’ve 
struck out. We explore the edge of the channel, admiring 
the sponge- and fan-covered wall (gorgeous, tide 
notwithstanding), and circumnavigate nearby Danny’s 
Bommie, a pinnacle attended by standoffish clusters 
of snapper and sweetlips. Nearly an hour into our dive, 
however, a switch flips. The water hue changes abruptly 
from aqua to deep cobalt, and the fish snap to attention, 
assembling on the shallow coral ledge atop the wall. 

I glance toward the open ocean and spot a growing 
school of jacks — 20, then 40, then 100 — swirling in 
the blue. When the other divers signal that they’re low 
on air, I check my gauge and want to cry. I have plenty 
of gas left, but the sun will be setting soon, and given the 
whole end-of-the-earth situation, it’s a terrible idea to 
stay down on my own. I start my ascent, dilly-dallying 
as much as is reasonable. The fish schools are becoming 
larger by the second and now include a magnificent 
addition: a large gathering of bumphead parrotfish. By 
the time I am handing up my fins to a crew member, an 
array of sharks has begun patrolling the edge of the wall 
— dozens upon dozens of whitetips and gray reefs. My 
distress runs deep. Spectacular as the show has been, 
I’m leaving right as it truly begins.

KIMBE BAY
I have this place sussed out early on the first day, not 
long after we clamber into the dive boat. Everything 
here reaches: the reefs that jut toward the ocean’s 
perfectly smooth surface, the squawking birds that lift 
through the trees and the mountainous islands (give or 
take the occasional puff of volcanic vapor) that stretch 
into the sky. I’m captivated by what’s below, of course, 
so I lean far over the railing and watch as we weave 
past dozens of light-colored spots, each the top of an 
immaculate hard-coral pinnacle. 

One is finally selected, and we roll in at Katherine’s 
Reef, disturbing a busy school of fusiliers. We kick our 
way to the rim of the reef, taking care not to touch the 
corals that come within 2 feet of the ocean’s surface, 
and then we eagerly descend. Garish orange sponges 
wrapped around dense clumps of crimson whip corals 
are liberally tucked into the sloping walls. Crinoid-
covered barrel sponges take up much of the remaining 
space. A subsequent dive at nearby Charmaine’s Reef 
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A dense school of jacks passes behind 
a clownfish-inhabited anemone at 
Kavieng’s Lissenung Island Reef.
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Papua New Guinea (PNG) is an independent 
state wedged between Australia and the 
equator, encompassing half the island of 
New Guinea (the remainder is a province of 
Indonesia) and hundreds of idyllic islands.

GETTING THERE: Several airlines fly to 
Port Moresby, the capital of Papua New 
Guinea. From there you can connect on one 
of two local airlines to get to Kavieng or 
Hoskins (near Kimbe Bay). Local airlines may 
permit additional baggage weight for dive 

gear; careful research of individual airline 
baggage regulations is recommended prior to 
travel. A visa is required to enter PNG, though 
specific requirements vary depending upon 
the visitor’s nationality. Detailed information 
is available at papuanewguinea.travel/visa-
customs-and-quarantine.

SEASONS: Water temperatures in the Kavieng 
and Kimbe Bay areas are in the low- to mid-
80s°F year-round. A shorty, skin or 3 mm full 
wetsuit is recommended for diving. The rainy 

season runs from December through April, and 
the dry season spans May through October, 
with the doldrums in April-May and November.

CONDITIONS: While some Kavieng and many 
Kimbe Bay sites are fine for novice divers, an 
intermediate level of experience is recommended 
due to variability of dive difficulty and the 
remote nature of the destination. Currents in 
Kavieng can be significant; a surface marker 
buoy is a good idea at some sites. There is a 
recompression chamber in Port Moresby.

H O W  T O  D I V E  I T:

Kavieng and Kimbe Bay, Papua New Guinea
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reiterates the classic Kimbe Bay features — orange and barrel 
sponges and copious whip corals — with the added bonuses of 
gigantic sea fans and schools of anthias.

The ocean persists in remaining ridiculously flat, and our boat 
captain excitedly shepherds us aboard early the next morning to 
head for Cape Heusner, a site that’s easily (or at least pleasantly) 
accessible only on the calmest of days. The fuss is understandable. 
We pull up next to a picturesque tree-topped islet, the charms 
of which are undeniable but neatly eclipsed by the adjacent 
underwater features. The shallow reef here quickly drops off, first 
to a slope that’s packed with ghost-white leather and whip corals 
and then to a bommie that’s loaded with fans, sponges and soft 
corals. A monstrous green turtle, its shell crowded with remoras, 
watches warily as I approach, zooming off almost as soon as I lift 
my camera. We make a morning of maxing out our dive times 
here and stick to shallow explorations in the afternoon. 

I resign myself to a high likelihood of mundane postlunch 
dives, but fortunately I don’t verbalize that ridiculous notion. 
After a quick stop to explore a beautifully intact World War 
II Japanese zero (the pilot is said to have survived and swum 
to shore), we head over to Emma Reef, a pinnacle topped by 
flawless hard corals of such differing texture and color that I 
don’t even consider what’s below 25 feet.

We have one thing left on our wish list: a dense, swirling 
school of chevron barracuda. This is a definitive PNG 
experience, and our guides are determined to make it happen. 
On our last dive day, they take us to Joelle’s Reef, a seamount 
reaching 55 feet that slopes before it steeply drops off. The 
famed barracuda are nowhere to be found, but the reef itself is 
opulent enough to console us, pushing schools of bigeyes and 
emperors in front of our lenses instead. 

Bradford Shoals is our final opportunity, and at last we hit 
pay dirt. The dive site is spectacular — a paired set of 60-foot-
deep seamounts joined by a corallimorph-carpeted, moray-
colonized saddle — and a quick glimpse into the distance reveals 
several deeper pinnacles stairstepping into the infinite blue. A 
large school of trevally and barracuda is parked on top of one 
of the shallow seamounts, and they shift in unison as our group 
approaches. They hang with us for most of the dive and then 
descend toward a deeper pinnacle, leaving us behind. 

Most of the divers obligingly head for the surface, but I hang 
back. My trip is ending soon, and I’m not foolish enough to 
abbreviate it. I look down and pray hard for a last-ditch reward, 
which arrives moments later when a glinting stream catches my 
eye. The barracuda have returned to the shallow seamounts and 
rise upward toward me, circling dizzyingly above the peaks. For 
a glorious five minutes I’m surrounded by silver, and then the 
fish sink back into deep water. They curve into a slow spin and 
churn downward, bound for a currenty destination far beyond 
my view, slipping gracefully over the edge. AD

From top: A World War II-era Japanese Zero wreck rests 
in Kimbe Bay, revealing a small part of PNG’s history. 

Schools of brightly colored bigeyes are a vibrant sight at 
Joelle’s Reef in Kimbe Bay. An enormous green turtle 

rests on the reef at Cape Heusner in Kimbe Bay.

Opposite: Whip corals tuck thickly into an orange sponge 
at Kimbe Bay’s Katherine’s Reef.
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BY  ANDREW BRUCKNER ,  PH .D .

Glimmers OF Hope
A COLLABORATIVE EFFORT IS HELPING THE FLORIDA REEF 
TRACT COPE WITH A CORAL DISEASE OUTBREAK.
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S
tony coral tissue loss disease first hit reefs surrounding 
Virginia Key near Miami, Florida, in the late summer of 
2014, resulting in a rapid and extensive loss of important 
reef-building corals. This aggressive disease spread from 
reef to reef, progressing south into the Florida Keys by 
summer 2016, reaching the northern extent of the Florida 
Reef Tract off Martin County by spring 2017 and extending 
into the Lower Keys by spring 2018.  

Shortly after the disease’s discovery, scientists and managers began 
researching how to control it, but options have been limited. Stony coral tissue 
loss disease is vastly different from other coral diseases, which typically occur 
within a discrete area or among a few reefs and tend to last only a few months 
to a year, disappearing when the water cools. Stony coral tissue loss disease, 
however, affects more than 20 coral species, with with most of the colonies of 
these species on each reef succumbing to the disease within months of its initial 
appearance. The disease continues to spread with minimal decline in virulence.  

Pinpointing the cause of this disease has been equally challenging. Previous 
coral disease outbreaks often followed coral bleaching events, as occurred 
in 2005 in the eastern Caribbean. Temperature stress can lower corals’ 
resistance to disease. If the 2014 Florida-wide bleaching event was linked to 
the occurrence of this disease outbreak, however, it likely would have been 
much more widespread when it first appeared. 

The first corals to show signs of stony coral tissue loss disease were among 
the most chronically stressed due to their proximity to Miami, where land-
based sources of nutrients, sediment, contaminants and toxins are higher 
than elsewhere in the state. Coastal construction and dredging projects may 
have further exacerbated the situation.  

The disease is transmissible among hosts and can be stopped using 
antibiotics, so it is presumed to be a bacterial pathogen spread via water 
movement. The exact cause and its source remain unknown, but ongoing 
research is getting closer to an answer. 

A multidisciplinary team of experts from the National Oceanic and 
Atmospheric Administration (NOAA), the state of Florida and more than 40 
other federal, state, academic, nonprofit and institutional partners is carrying 
out a multifaceted response to control or eliminate the disease. Along with 
coordinating restoration, they are studying the disease’s epidemiology, 
potential causes and the role of other stressors and enabling factors. Through 
laboratory trials and extensive field testing, they developed localized 
treatments using a broad-spectrum antibiotic or chlorine and continue to 
refine treatment efforts.

Stony coral tissue loss disease affects corals differently depending on the 
species. Elliptical star coral (Dichocoenia stokesii), pillar coral (Dendrogyra 
cylindrus), maze coral (Meandrina meandrites) and flower coral (Eusmilia 
fastigiata) are the first species to be infected and the first to die. Brain corals 
are hit next, followed by boulder corals. 

The simplest and fastest treatment, which is most effective on small 
lesions and corals with an early stage of the disease, is directly applying an 
antibiotic paste onto the diseased tissue. Researchers have successfully treated 
mountainous star coral by applying chlorine powder mixed into underwater 
epoxy along the disease margin. In later stages and for rapidly advancing 

The Coral Restoration Foundation 
helps to encourage reef health and 

diversity with their outplanting of 
boulder corals at Carysfort Reef.
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lesions, they treat colonies much like containing 
a wildfire: by creating a firebreak. Using an angle 
grinder, they make a linear trench about 2 to 3 inches 
ahead of the diseased tissue and fill it with chlorinated 
epoxy or antibiotic paste. The disease burns out after 
it advances to the firebreak because no more living 
coral tissue is available to fuel the pathogen.

Field teams in southern Florida and the Florida 
Keys are targeting specific corals and reefs. A 
portion of the effort is directed toward the largest 
and most valuable framework corals (boulder corals) 
on iconic reefs, such as the sanctuary preservation 
areas in the outer reef tract of Florida Keys National 
Marine Sanctuary. Ongoing tests will determine if 
it is feasible to treat all corals within a single small 
reef located at the disease boundary and if that 
will change the trajectory of disease on a particular 
reef, saving the susceptible corals and reducing the 
spread to adjacent areas.

While research teams are treating corals 
on diseased reefs, another team is collecting 
representative colonies of the susceptible species 
from reefs that have not yet been exposed to 
the disease. They collected the first 200 corals in 
September and October 2018 to evaluate storage 
needs and develop genetic markers to determine 
the identity of each coral. Researchers transfer the 
rescued corals to aquaria throughout Florida for 
long-term preservation. Concurrently, scientists 
will propagate these corals using sexually produced 
offspring and through fragmentation for eventual 
return to the reef once it is deemed safe.

As outplanting onto the reef increases and the 
number of coral species successfully propagates, 
it is important to consider the risks. Few corals 
may survive the outplanting if they are moved 
to locations afflicted by disease outbreaks, while 
planting these corals at a site previously affected by 
an outbreak of stony coral tissue loss disease could 
reinvigorate the disease and increase its spread to 
neighboring, unaffected reefs. 

Through an unprecedented collaborative effort, a 
dedicated response to stony coral tissue loss disease is 
underway within the Florida Reef Tract. By advancing 
understanding of the disease and developing options 
to manage it, the project offers glimmers of hope for a 
threatened coral reef ecosystem. AD

Andrew Bruckner is research coordinator for the 
Florida Keys National Marine Sanctuary.

How Divers Can Help
BY  GENA  PARSONS

Divers should stay informed about where stony coral tissue loss 
disease is present, use proper diving techniques and decontaminate 
dive gear between dives as well as before and after each dive 
excursion, especially when traveling from infected to uninfected 
locations or to and from other countries.

DECONTAMINATING DIVE GEAR
After a dive, immediately rinse your gear to remove debris and 
sediment. Use a bleach solution to sanitize nonsensitive gear that 
might get close to corals. Wash other gear in fresh water with 
an antibacterial soap. Use quaternary ammonium solutions to 
decontaminate dive gear after returning to shore. For the internal 
bladder of your buoyancy compensator (BC), pour approximately 1 pint 
(0.5 liters) of disinfecting solution into the mouthpiece of the BC’s 
exhaust hose while depressing the exhaust button, fully inflate the BC, 
and gently rotate it in all directions. Let it sit for 10 minutes, and then 
flush twice with fresh water. 

Regulators, computers, gauges and other sensitive equipment 
should soak for 20 minutes in a solution of warm water and 
antibacterial dish soap or OdoBan disinfectant. Rinse in fresh water, 
and air dry. Thoroughly rinse underwater camera housings with fresh 
water, and press the buttons or levers to ensure no particulates 
become lodged. You can also thoroughly wipe sensitive gear with 
isopropyl alcohol.

It is important to properly dispose of disinfectant solutions and 
rinse water in a sink, tub or shower. Never pour these liquids into the 
ocean or a storm drain. 

REPORTING CORAL CONDITIONS 
Divers can report coral conditions to the Southeast Florida Action 
Network (SEAFAN), the Florida Department of Environmental 
Protection’s public reporting tool for protecting southeastern Florida’s 
coral reefs. Reporting observations greatly enhances scientific 
knowledge of disease presence and helps to identify key areas for 
targeted research and interventions. The observations also help to 
identify particularly valuable and resilient reefs that may remain 
healthy. Training is available for those who wish to participate. For 
more information, visit floridadep.gov/fco/coral/content/seafan.

RESTORING THE REEF
Restoration of the most resilient species of corals will be key to the 
future of reefs in Florida and around the world. Nonprofit organizations 
such as Mote Marine Laboratory and the Coral Restoration Foundation 
use volunteer divers to assist with maintaining coral nurseries and 

The recent death 
of this brain coral 
(foreground) indicates 
the coral next to it will 
likely suffer the same 
fate from stony coral 
tissue loss disease. 
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Science divers monitor the progression of stony coral tissue 
loss disease in Florida Keys National Marine Sanctuary. 

outplanting corals on the reefs. As stony coral tissue loss disease 
wanes, either naturally or due to human intervention, restoration 
efforts will ramp up to new levels. 

RELIEVING STRESS
For restoration to be successful, we must relieve stress on the 
ecosystem — an effort that involves every resident of and visitor to 
Florida — by improving water quality, reducing runoff and keeping 
trash contained. Use reef-friendly sunscreen, and wear sun-protection 
clothing. Practice safe boating, and use mooring buoys to avoid anchor 
damage to corals. Opt for sustainable seafood to address overfishing.  

EXPANDING YOUR EDUCATION
Coral reefs cover less than 1 percent of the Earth’s surface but are 
home to 25 percent of all marine fish species at some point in their 
life cycle. Coral diseases are increasing in frequency, intensity and 
geographic range. NOAA and other sources provide a plethora of online 
information about corals. For more information about stony coral tissue 
loss disease and how you can help, visit the Florida Keys National 
Marine Sanctuary’s website at floridakeys.noaa.gov/coral-disease.

DIVE GEAR DECONTAMINATION GUIDELINES
• Nonsensitive equipment — Soak for 10 minutes in a 10 percent 

bleach solution (1 quart of bleach in 2 gallons of water). Rinse 
with fresh water, and air dry.

• Wetsuits, BCs, masks and fins — Soak for 10 minutes in one of the 
following: 0.5 percent RelyOn disinfectant cleaner (four 5-gram tablets 
in a gallon of water), 1 percent Virkon S disinfectant (1.3 ounces in 2 
gallons of water), 6.6 percent Lysol disinfectant (1 quart in a gallon 
of water) or an equal concentration of another quaternary ammonium 
disinfectant. Soak in fresh water for 10 minutes, and air dry. 

• BC internal bladders — Pour 1 pint (0.5 liters) of disinfecting 
solution in the mouthpiece of the BC’s exhaust hose while 

depressing the exhaust button. Fully inflate the BC, and gently 
rotate it. After 10 minutes, flush twice with fresh water.

• Regulators, computers, gauges and other sensitive scientific 
equipment — Soak for 20 minutes in warm water with 
antibacterial dish soap or OdoBan disinfectant (5 ounces in 
a gallon of warm water). Rinse in fresh water, and air dry. 
Thoroughly wipe with isopropyl alcohol. 

• Underwater cameras — Thoroughly rinse with fresh water, and 
press buttons and levers to ensure no particulates become lodged. 
Thoroughly wipe the outside of the housing with isopropyl alcohol.

This protocol does not endorse, recommend or favor any specific 
commercial product, process or service and is provided only to inform 
the public. Safety data sheets for chemicals and manufacturers’ user 
manuals provide critical information about the physical properties, 
reactivity, potential health hazards, storage, disposal and appropriate 
first-aid procedures for handling, applying and disposing of each 
product in a safe manner. 

Gena Parsons is the communications and outreach manager at the 
Florida Keys National Marine Sanctuary.
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IMAGING
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Learning and understanding the behavior of marine species 
allows photographers to capture moments that might never 

be captured otherwise. It provides the opportunity to anticipate 
behaviors and gain proximity. An example is this photograph of a 

common dolphin in South Africa. I had to swim rapidly to get near 
a small bait ball the dolphins were chasing. Suddenly, the little 

fish moved close to me for protection. Then I had to be patient 
while the dolphin came very close to me to catch some of the fish 

that were now moving in synchronization with me.
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IMAGING
SHOOTER

In the past few years of our annual Ocean Views photo contest I have noticed very creative 
and significant images credited to Greg Lecoeur. His amazing shot of an oceanic whitetip shark 
and pilotfish graced the cover of our Summer 2018 issue. He is from France, and most of his 
published marine images appear in European and Asian publications, so I went to the internet to 
research his portfolio and learn more. I discovered the depth and quality of his published body 
of work, but it was only in conversations with him in preparation for this article that I better 
understood the turns in his life that led him to a career in underwater photography.

Lecoeur grew up in Nice on the French Riviera and as a child was deeply connected to nature and the sea. He had an 
early passion for marine biology and constantly asked his parents for books on the subject. Sailing and freediving were 
his most serious hobbies; he spent his spare time diving and hiking or simply walking in the woods with his father.

His father owned a successful business in large commercial electronic scales, so Lecoeur appeared to have a 
preordained career. As everyone assumed, he worked with his father for a while. For 10 years he was in the scale 
business, and he even started his own independent business in this niche in a neighboring region. But all the while 
a small voice in his head was telling him there was more to life. At 32 years old Lecoeur left a successful business 
behind him — he just quit and went on the road for a full year, traveling with a backpack and a dream.

The adventure began in the Galápagos Islands, which for three months was an eye-opener and an incredible 
playground to perfect his photographic techniques. Then he explored Baja California, British Columbia, the Florida 
Keys, the Bahamas, Mexico and Honduras. Originally his plan was to travel as a scuba instructor. He had begun taking 
photos, which was an interest from childhood but not yet a serious one. Self-taught with some basic underwater photo 
gear that was light enough for traveling, he let local dive shops know he was a photographer. They encouraged him to 
shoot images of the tourists on their boats in hopes of selling some of his underwater photos to them.

Lecouer shot photos of tourists underwater as part of his work, and on his days off he went diving for fun and 
took pictures on the reef. Relentlessly critiquing his own work, he gradually got better and more consistent results. 
That year of traveling and dabbling in different fields began to forge a direction, but he was still uncertain about 
where his path might lead.  

Opposite: The humpback 
whale is an interesting 

subject to photograph, and the 
interactions are meaningful and 
humbling. It can take time to 
find the right individual that will 
accept you — these encounters 
are always on their terms. For 
this you need to understand 
what the animals are doing and 
adapt your attitude in the water 
to make them feel confident 
and not threatened. When it 
works, you can get closer and 
closer to these powerful animals, 
marveling at their extreme agility 
despite their 40-ton weight.

PHOTOS  BY  GREG  LECOEUR ;  TEXT  BY  STEPHEN  FR INK

Lecouer in action.

GREG LECOEUR
EMBRACING THE WILD, 

WIDE UNDERWATER WORLD 
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Blackwater photography is challenging and one 
of the most exciting kinds of dives I do. My first 
blackwater dive was in Hawaii in 2012, and I quickly 

became addicted. Drifting along with the current over 
the deep abyss are so many unusual creatures that 

come up from the depths and are illuminated by our 
spotting lights. They are so strange and alien. Some 
are larval species that will later settle onto the reef, 
but others spend their lives in that curious elevator 

between the deep and the nighttime shallows.

IMAGING
SHOOTER Opposite, from left: The gray seals of the Farne Islands (off the coast of Northumberland, England) offer excellent 

close-up encounters because they are so friendly and bold. I love to take portraits of them in their temperate 
habitat. At first they seem a bit fierce, but they quickly become very curious, and that’s when the best photo opportunities 

happen. Sometimes photography is an excuse just to be among wildlife.  n  The green sea turtle is one of my favorite 
marine creatures. In Tenerife, Canary Islands, many of these turtles have grown accustomed to divers and do not hesitate 

to have contact. One morning I took advantage of the daylight conditions to compose this image with a combination 
of natural and artificial light. The turtle in the foreground was carefully illuminated with my strobe, while the turtle 

in the background became an element of composition.  n  The leafy sea dragon (Phycodurus eques) is a complex and 
extraordinary animal that is distantly related to the seahorses and endemic to western and southern Australia. With their 

extraordinary mimicry, they are well-camouflaged amid the seagrass and kelp habitat they inhabit. I could spend hours 
simply watching them, but to get a nice photograph is all the better.
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In 2012 he was back in France showing his 
portfolio from the road to one of the large French 
dive magazines. They told him, “You have good 
photos — you have something special. Come back 
when you have a name; we can use you then.” 
Frustrated, Lecoeur wondered how he could he make 
a name for himself if no one gave him a chance and 
how he could get a chance if he needed a name to get 
published. He decided he would build a reputation 
through contests; one of the most prestigious is in 
Antibes, near his hometown.

Lecoeur reminisced about that time in his life: 
“To me it was about sharing. I’m a shy guy, but I can 
express myself through photography. I have an eye 
and a heart, and with my underwater photos I could 
say at a glance what I feel about being under the sea 
and the creatures I encounter.” In that first contest at 
the Festival Mondial de l’Image Sous-Marine, he was 
awarded a second place in the portfolio competition 
and earned the prestigious Ernie Brooks award for 
outstanding achievement in black and white print. (He 
later won the portfolio category in 2015.)

With that first bit of positive reinforcement, he 
went back on the road — by then he’d fallen in love 
with dive travel. Despite his university degree in 
marketing, he never really cared for business in the 
traditional sense. Travel and photography called to his 
first passion for marine biology and elicited a stronger 
pull than had any other career path thus far. His big 
break in terms of gaining the name the dive magazines 
wanted happened in 2016 when he was named the 
National Geographic Nature Photographer of the Year.  

That was a huge accolade, not only in the eyes of 
potential clients but also for his own self-esteem. 
There would be no better time to take a risk and 
change his life. No longer a kid and no longer drifting 
like a leaf in a stream, he now had a direction and 
needed to put together the pieces of the puzzle to 
make it work.

Like most marine photographers he found he 
needed to multitask. That meant holding exhibitions 
to sell photos, writing articles for dive magazines and 
selling stock photographs through his contacts. Soon 

came lucrative commercial shoots for luxury watches 
and other consumer brands related to the ocean or 
diving. Everything he did was essentially his own 
idea for an expedition, and then he would propose a 
sponsorship concept. Sometimes it was accepted, other 
times not, but always there was a strong editorial hook 
about marine biology and nature in these projects. 
Aqualung and Nauticam in particular have consistently 
supported his work over the years.

Lecouer’s camera equipment has evolved since his 
early days of itinerantly photographing tourists; he 
now shoots a Nikon D500 in a Nauticam housing, with 
his basic optical arsenal including the 60 mm and 105 
mm Micro Nikkor lenses for fish and macro, and wide 
angle captured with the Tokina 10-17 mm fisheye 
zoom lens. His strobes are Ikelite DS161. This basic kit 
allows him to cover most subjects most places he goes.

Many of the projects he plans now are tied to 
marine ecology consistent with his mission to use his 
photos to speak to marine ecology and conservation 
issues. A recent shot of a sargassum frogfish floating 
amid a raft of plastic and detritus — shot unexpectedly 
at the end of a dive in Raja Ampat, where he was 
expecting to find only pristine beauty — won an 
award in the 2018 Natural History Museum’s Wildlife 
Photographer of the Year competition in the wildlife 
photojournalism category. 

Lecoeur notes that photographers don’t always have 
the best reputation, particularly for poor buoyancy in a 
fragile world of vanishing resources. He tries to dispel 
that image by carefully approaching his subject, not 
being intrusive and letting the best shots come to him 
— which is good advice for all of us.

What will the future bring for Lecoeur? He has just 
published Requins, a French-language coffee-table book 
about sharks, and says his next project will involve 
a small sailboat and an expedition to Antarctica. 
From there he will live stream his adventures to 
communicate with a younger audience who may only 
know the marine wilderness via their digital devices. 
If they can see what he sees and know what he knows, 
he believes they might understand the perils facing this 
planet and the need for responsible stewardship. AD
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IMAGING
SHOOTER

Images have to tell a story, so it is 
important to learn and understand 

the marine world. Banggai cardinalfish 
(Pterapogon kauderni ) are a good example. 
They are paternal mouthbrooders, with eggs 
about 2.5 millimeters in diameter. When 
hatched, the young remain in the male’s 
mouth cavity for an undetermined period 
until they go out on the reef themselves.

“To me it was about 
sharing. I’m a shy guy, 
but I can express myself 
through photography. I 
have an eye and a heart, 
and with my underwater 
photos I could say at a 
glance what I feel about 
being under the sea and 
the creatures I encounter.”
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IMAGING
SHOOTER

The Mediterranean Sea 
is where I first learned to 

do underwater photography. My 
earliest specialty was pelagic 
life, and in my opinion the pilot 
whale is the best encounter 
you can have there. This 
mammal is very social, living 
in big pods — sometimes with 
more than 80 individuals. 
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Australia is an 
incredible place for 

endemic species, especially 
in the temperate waters. 
In Australia’s southern 
seas 85-90 percent of 
life there is unique to the 
region, whereas only 10 
percent of the plants and 
animals along the Great 
Barrier Reef are unique. 
The endemic Australian sea 
lions are among the most 
charismatic, and interacting 
with these mammals 
is always an excellent 
encounter. Playful and 
curious, they are wonderful 
underwater models.

Evans Peak is a huge pinnacle with high biodiversity in the cold waters off Port 
Elizabeth in South Africa. The water does not often offer excellent visibility, but 

when the water is clear enough, dives are always surprising and colorful. 
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Text and photos 
by Brandon Cole

SHOOTING 
FOR 
EDITORIAL

Y
ou’ve just booked your next dive trip. You know the 
location well and plan to make photography a key 
part of the adventure. So how will you approach the 
picture-making process? What images will you need to 
capture to tell the story of your destination? Whether 
you’re a newbie with an inexpensive point-and-shoot 

camera or an overequipped, seasoned professional on assignment, these 
are valid questions worthy of contemplation. I ask myself these questions 
almost every time I reach for a camera and sometimes well before I even 
leave home. 

A case in point is my most recent trip to the Fiji Islands. Nicknamed the 
“soft coral capital of the world,” it has long been one of my favorite photo 
studios. My mission in returning was to create a compelling portfolio of 
new images that would both prove this lofty title and convey what Fiji 
means to me. In sharing this story, I hope to provide motivation and food 

A diver looks through a 
large sea fan (Annella 
mollis) growing along a 
colorful reef wall in the 
Fiji Islands as scalefin 
anthias (Pseudanthias 
squamipinnis) swim by.



for thought for photographers like me who are shooting 
for editorial purposes. For now, let me walk you through 
my latest editorial shoot and explain how my thought 
process and in-the-field workflow support my goal of 
telling a story that fully immerses my audience. 

INCEPTION AND EXECUTION
If you are inspired by seeing images in magazines or 
reading engaging accounts by other divers, your creative 
process has already begun. After picking your destination, 
it’s time to dig into the details. Which critters and 
dive sites pique your interest? Will you be staying on a 
liveaboard, at a land-based resort or both? When are 
you traveling? Who is coming with you? Every shoot 
begins with research. This phase is vital to uncovering the 

different flavors of diving on tap at your location and the 
variety of available photographic opportunities. It lets you 
discover what resonates with you and what will best assist 
in weaving your visual tale.

On this journey I chose to take a liveaboard boat to 
Fiji’s central Bligh Waters region for the clear water and 
healthy reefs covered in famously brilliant soft corals 
and tropical fish. An extended 10-day itinerary gave me 
more bottom time for photographic exploration and 
experimentation and, as a bonus, a village visit to soak 
up the local culture. The kava ceremony is central to 
Fijian social life, and I felt it should be part of my story. 
It’s never a bad idea to provide a glimpse of the world 
above the waves; even the most hardcore underwater 
shooter can incorporate people and landscapes to add 
depth to their marine reportage.  

After only three dives on the cruise’s first full day, 
I was absolutely blown away. Coral Corner, Mellow 
Yellow and Maytag are brimming with waves of fish 
and fireworks displays of saturated invertebrate color. 
Sea fans and soft corals glow gloriously. Clouds of 
orange and purple anthias undulate in the current 
close to the resplendent reefs, and tornadoes of jacks, 
queenfish and fusiliers orbit dizzyingly above. My 
trigger finger raced to keep up with it all. This is why I 
came to Fiji: to capture the frenetic action, chromatic 
assault and life in abundance. 

BRICKS, MORTAR AND TOOLS
Photojournalists are skilled and thoughtful builders, 
committed to the art of storytelling through impactful 
visual narratives. Photographs are the bricks, and words 
are the mortar. The tools are complicated, expensive and 
prone to occasional maddening malfunction. They are 
also capable of conjuring magic when the operator is 
competent and knows the environment. 

While it is impossible to tell by looking at their work, 
photojournalists are often diving into environments 
they have never seen before. They do this seamlessly by 
gathering as much information as they can before they 
hit the water. In cases like these, dive briefings can be 
gold mines because great dive guides intimately know 
the lay of their local seascape. While your head is still 
above water and your thinking is sharp, pay attention, 
ask questions, and strategize to optimize efficiency and 
productivity in the photographic work you’re about to 
undertake. Your story in the making will thank you for it. 

Before I hit the water, I want to have a mental map, a 
photographic plan for high-value targets and, of course, 
the right lens and lighting. I want to know everything 
— from which site offers the best opportunity to 
photograph a given species of invertebrate, to how 
to best approach a rare endemic fish for a shot at 
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a certain depth, to the times the wall’s face will be 
bathed in warm sunlight or moody in shadow. Predive 
preparation, visualization and prioritization are 
your due diligence and go a long way in facilitating 
safety and success during your shoot. They also add 
professional polish to your portfolio.

Armed and ready, I had mounted a full-frame 
fisheye lens and 9-inch glass dome port for the plunge 
at Coral Corner. My housing sported three big strobes 
with diffusers, all charged and ready to blast. This 
was the optimal optic and lighting configuration to 
capture the kaleidoscopic tableau of Dendronephthya 
soft corals, sea fans, cup coral trees and shimmering 
anthias that I knew — thanks to an illuminating 
question and answer session on the boat — awaited 
me on a specific bommie at 85 feet. My breathing-gas 
mixture of nitrox 32 would give me more time at the 
sweet spot than air would, and the current was perfect. 
We had waited until the middle of the ebb, timing our 
entry for maximum inflation, when the signature soft 
corals looked their best. The uber-photogenic, super-
wide reef scenic images, instrumental to illustrating 
my visual definition of Fiji’s coral kingdom, were half 
created before I even backrolled into the blue. 

The famed Nigali Pass is a must-dive site and a 
no-brainer for inclusion in an article covering this region. 
My wrist slate crammed with a “bottomography” diagram 
and various notes on depths, times and reminders of 
camera settings helped me stay on track and navigate the 
multiple attractions on display here. Seventy-five cleverly 
managed minutes allowed me to photograph everything 
on my list: the school of barracuda over the sand in the 
pass, the gray reef sharks next to the wall veering left and 
the lovely maze of cabbage coral inside the lagoon. 

I owe thanks to my dive guide for his sage suggestion 
to bring two cameras (for both wide zoom and super 
macro) and to my dive buddy for her schlepping the 
second rig at Cat’s Meow in the Vuya reef complex.
Teamwork paid dividends with frames of angelfish 
and bluefin jacks, a hawksbill turtle session (with and 
without diver) and a portrait of a Pontoh’s pygmy 
seahorse scarcely larger than a plankton blob. Without 
my guide’s eagle eyes I would’ve completely overlooked 
this tiny organism. In fact, I had not even expected to 
see this rare species in Fiji because this dive destination 
is inaccurately stereotyped to be underweight in the 
cool macro department. Adding this new chapter to 
my tale as an ode to serendipity was an on-the-spot 
decision: This little guy served as an oversized reminder 
for photojournalists to build some flexibility into their 
storylines and capitalize on surprises. 

WHAT’S YOUR JOB?
When people ask me what I do for a living, I often say 
that I’m a marine wildlife photojournalist, which is a 
pretty self-explanatory label. If cornered on assignment, 
however, I might answer that I am “shooting for 
editorial.” In theoretical circles, editorial photography 
is regularly characterized as photography created to 
tell a story, to educate or to illustrate an idea. It often 
accompanies text and usually appears in magazines. 
Some pundits break it down even further, saying that 
editorial photography is simply the photography that 
supports the printed word — or the photography that is 
not advertising photography. This is all way beyond me. 

I don’t like the idea of relegating imagery as 
subordinate to text. I think they are synergistic partners. 
My job, as I define it, is to create imagery that sells fun 
and adventure but also tells my audience about the 
wondrous tropical South Pacific coral reef ecosystem 
that is Fiji. My partners in delivering the message are 
the creative folks at magazines such as Alert Diver. They 
take the unruly children born of my shot list and hours 
of toil underwater and bring the whole package to life. 
They breathe coherence and eye-catching design into 
the portfolio and connect readers to the destination.

On the long plane rides to my destinations, I pass 
the time staring at my phone, adding ideas, opening my 
mind’s eye and fleshing out my story, chapter by chapter. 
Throughout the shoot I constantly amend and expand 
my shot list after dive briefings and then chant it like a 
mantra each night before sleep. My extensive planning 
keeps me focused, and my flexibility encourages me 
to experiment, growing as a photographer with every 
shot I take. I will do things like shoot a circular fisheye 
lens for a mind-bending reef perspective or try my 
hand at crafting conceptual pictures to convey kinetic 
energy or a sense of motion underwater, like when 
taking a blurred panning shot of a grouper gliding over 
mushroom corals or my wife kicking for all she’s worth 
into the current at the iconic Kansas dive site. With 
a little help from my friends underwater and in the 
publishing world, it all comes together.

When shooting for editorial, I’m photographing 
with both my audience and my publishing partners 
in mind. I know that the published story will be 
that much better if I provide photo editors and art 
directors with a diverse universe of useful, relevant 
pictures. I jam-pack my ever-changing shot list with 
wide, medium and narrow views of must-capture 
critters, and a 2.5x life-size super macro flip-down 
diopter captures otherworldly textures and dramatic 
portraits of sea life. If I want to give the layout team a 
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From top, left to right: Long exposure results in motion blur as coral 
groupers swim over the reef. This tiny depressed spider crab rests 
on a knotted sea fan. A semicircle angelfish can grow to 14 inches 
long. Kava, also called grog, is a bitter-tasting brown beverage with 
a mild sedative effect. Ranging throughout tropical seas worldwide, 
the critically endangered hawksbill sea turtle has been exploited for 
thousands of years for its beautiful shell. A diver swims 90 feet deep 
alongside a sheer wall covered in colorful soft corals and sponges.

full-page option of a lionfish, I’ll rotate the camera to 
get a vertical composition. On my surface intervals I 
can shoot splits or go ashore for topside photos. I vary 
my lighting to best flatter my subject or inject drama, 
and I recommend working with a model for human 
interest and scale. Including divers in the images really 
strengthens the “wish you were here” message.

IMAGING THE ESSENCE
If you put 16 photographers on the same boat, the 
odds are good that you will end up with 16 different 
photo stories. Each shooter will present the same 
destination in her or his own signature way, and the 
possibilities are as limitless as the anthias streaming 
over Fiji’s rainbow reefs. There are no right or wrong 
visions of a place. This art is as subjective as it gets.

To me, the essence of Fiji as a dive destination is 
its reef ’s exuberance — a riot of color, shape and 
motion. It’s also the joy I feel as the life-bringing 
current sweeps me through the piercing blue and the 
fascination that grips me when I am mask-to-nostrils 
with a blue ribbon eel. Over the course of a trip with 
more than 35 dives, remarkable moments like these 
are numerous, and try as I might, it is not possible for 
me to capture all of them in a single photograph. To 
relay the essence of Fiji, I use a big-picture approach to 
outline my story. This story is made up of little pictures 
working together and complementing each other while 
simultaneously maintaining their individual identities 
to shine through as different facets of the collective. 

My intention with this approach is to rise above the 
practice of just winging it. Instead of bumbling along 
and filling up memory cards with random, happy snaps 
of whatever happens to drift past the viewfinder, I 
reach to go beyond with the help of this photographic 
formula: inspiration + preparation + gear + work + 
some luck = success

Success in this formula is creating a photographic 
story that captures the essence of the destination. 
While using this formula, I will also attempt to push 
the boundaries of how my fellow photographers have 
previously defined a place. Paying homage to the 
established brand identity of a destination is fine —  
after all, my story does contain chapters celebrating 
Fiji’s fame as the “soft coral capital of the world” 
— but I like to put my own spin on things. These 
customizations can be technical or creative in nature. 
They could even take the biological route, portraying a 
natural historian’s perspective, spotlighting species or 
documenting animal behavior. 

Whatever essence you choose to portray, remember it 
is a personal thing. Put your own unique, photographic 
fingerprint on wherever the sea winds take you. AD
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GEAR

DIN Connectors Are No Yoke

S
itting in your open-water classroom and 
looking out the window, you might have 
seen palm trees swaying in the wind, 
snowflakes falling to the ground or the 
glare of a hundred windshields in a hot, 
suburban parking lot. Classroom views 

can vary, but one thing that looks the same in almost 
every open-water class taught in the United States is the 
tank valve. K-valves with yoke attachment points are the 
most commonly used valves in recreational scuba diving 
in the U.S., Mexico, Australia, Southeast Asia and much 
of the Caribbean. In some parts of the world, however, 
DIN (for Deutsches Institut für Normung, a German 
standards organization) valves predominate. Both types 
of valves have benefits, and there are adapters for both, 
but understanding how these valves work may help keep 
you blowing bubbles rather than watching them. 

Yoke attachments make gear setup and breakdown 
a breeze: All you have to do is place the yoke over the 
tank valve and tighten it into place. Their ease of use 
makes learning frustration-free, especially for children 
and divers with smaller hands. K-valves are also resilient 
to the types of dents that render DIN valves unusable, 
making them a popular choice for charter operators 
who get a lot of use out of their cylinders. 

Among recreational divers, the biggest gripe about 
yoke attachment points are the external O-rings. Since 
the O-rings on K-valves are constantly exposed to the 
elements and general wear and tear, they are prone to 
cracking or extruding, which can compromise the seal 
between the first stage and the tank valve, allowing 
air to escape. Sometimes air escapes as a tiny stream 
of bubbles, but if an O-ring is completely obliterated, 
lots of air can escape very quickly, shortening a dive 
or ending it before you even hit the water. To mitigate 
this risk, dive operators often carry several replacement 
O-rings in their save-a-dive kits. Despite this minor 
inconvenience, yoke valves are extremely functional 
and are safe for use in any recreational context. 

If you dive in Europe, you are probably familiar with 
DIN valves, but even if you don’t know about them, 
you may become familiar soon. Like the American 
National Standards Institute (ANSI) in the U.S., DIN 
standardizes everything in Germany from the physical 
properties of toothbrushes, to the requirements for 
Braille on packaging, to the diameter and thread count 
of screw-in regulator attachments. Some people may 
assume DIN valves are German engineering at its 
finest, but DIN valves were invented in the United 
States in the late 1950s. These valves were pushed 

Text by Caitlyn Ruskell  |  Photos by Stephen Frink
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to the sidelines in recreational diving, but due to 
their pressure resilience DIN valves became standard 
for technical and commercial diving in which high-
pressure tanks are commonly used. But like other 
dive equipment such as backplate-and-wing buoyancy 
compensators, DIN attachments are no longer reserved 
exclusively for technical diving and are making their 
mark in the recreational world.

Threaded DIN attachments are male connectors 
that screw directly into the female tank valves, and 
their captured O-rings are often spared from undue 
exposure and wear and tear. DIN valves also have a 
much higher pressure capacity than K-valves and come 
in two varieties: 200 bar and 300 bar. 

The 200-bar DIN valves are designed for cylinders 
with test pressure ratings of up to 300 bar, which 
is 4,351 pounds per square inch (psi). The working 
pressure of the corresponding cylinders is about 200 
bar (2,900 psi), which is essentially the same working 
pressure of K-valves (3,000 psi). DIN-to-yoke adapter 
inserts are compatible only with 200-bar DIN valves 
because their working pressure is similar to that  
of K-valves. 

The 300-bar DIN valves are designed for high-
pressure cylinders with test pressure ratings of up to 
450 bar (6,527 psi) and working pressures of about 
300 bar (4,351 psi). The main difference between the 
two types of DIN valves is the thread count, which is 
deliberately different to prevent a diver from seating a 
200-bar DIN connector to a 300-bar valve. Connecting 
a 300-bar connector to a 200-bar DIN valve, however, 
should present no issue and may be even easier 
because fewer turns are required to seat the regulator. 
Because 200-bar DIN valves are compatible with both 
200-bar and 300-bar connectors, they are the most 
commonly used DIN valves and the ones most likely 
seen in recreational diving. 

HOW DO I CHOOSE?
In the past, DIN valves and connectors were much 
sturdier than K-valves and yoke attachments. They 

were also much more expensive. With advanced 
technology, both types of valves and connectors have 
improved significantly over time, and today their prices 
are comparable. In the absence of these differences 
between the valves and connectors, choosing your 
setup is largely a matter of personal preference. 

Some divers enjoy the ease of use and popularity of 
yoke attachments, appreciating their convenience and 
availability at nearly every dive destination. If traveling 
somewhere partial to DIN valves, all they need to  
make their regulator compatible is an affordable DIN-
to-yoke adapter. 

Other divers prefer the security of DIN valves and 
enjoy the flexibility they allow. With DIN valves, divers 
can explore realms beyond recreational diving without 
breaking the bank by purchasing a single regulator 
to use for recreational dives, technical dives or cave 
dives if they wish to advance their training. Today 
many recreational divers exclusively use DIN valves, 
claiming they break less often and last longer than 
yoke attachments. O-ring extrusion is not a chronic 
issue with DIN valves, and there is almost no room for 
confusion with orientation when attaching a regulator 
to a DIN valve. Many divers also believe DIN valves 
are safer since they have been historically crafted to 
withstand high pressures, and some believe they will 
hold up better in an overpressurization event. If divers 
with DIN regulators travel to places without DIN 
valves, they can use a yoke-to-DIN adapter or, in some 
cases, a hex key or Allen wrench to remove the yoke 
insert and screw their DIN connector directly into the 
tank valve.  

Pick the valve or connector that best suits your 
diving lifestyle, and always stay within your limits: 
Equipment is no substitute for training. After doing 
your own research and deciding what you want out 
of your equipment, try it on: Assemble, dive and 
disassemble regulators with DIN attachments and yoke 
attachment points to see which you prefer. Once you 
make your decision, get an adapter so you can always 
be ready to put your head underwater. AD

Choosing between K-valves with yoke attachments and DIN valves doesn’t have to be difficult. Consider your training, 
the types of dives you want to do and your location. Next, try them out to see which one works best for you.
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The scuba community has been growing more accessible for women 
and divers of color. Appreciating the diversity coming into the sport and 
making an effort to be more inclusive opens the door even wider for future 
generations of potential divers. At right, Mariah Shore enjoys the view during 
a surface interval.
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FINDING COLOR BELOW THE SURFACE
By Mariah Shore

W
hen I was a child my parents 
bought me a toy that changed 
my life: a Barbie. As children 
of the 1990s, many women my 
age fondly recall spending time 
in their childhood bedrooms 

playing with Barbie. They wouldn’t attribute to Barbie the 
power to set the stage for their lives, but my Barbie was 
special. She was the trainer of a small plastic orca named 
Keiko, like the one in Free Willy, another hallmark of 
millennial childhood. Barbie’s porcelain skin and platinum 
blonde hair were standard to the doll’s image, but my Barbie 
had a unique feature: Her legs turned black when she got wet. 
Barbie’s black legs were supposed to be a wetsuit she wore 
as a whale trainer, but I saw something entirely different. As 
a young, biracial, water-loving girl, I decided that my Barbie 
would be biracial like me. My 7-year-old brain didn’t care 
if Barbie looked like a multiracial chimera; I identified with 
her, and that’s all that mattered. Like me, she was half white 
and half black (in her case, right across the middle). 

I looked up to Barbie because she was living the life I 
wanted. I played with Barbie and Keiko in the bath until 
my fingers and toes pruned and my parents had to drag 
me out of the water. It was then I knew, deep in my 
young soul, that I was going to be her when I grew up.  

Today when I think back to my times with Barbie and 
Keiko, I wonder why I had to imagine that she was a black 
woman. I realize it was because I never saw any black 
female dolphin trainers or scientists around me or in the 
media. Despite having no one to emulate who looked like 
me, I continued to follow my love of the ocean toward as 
many wonderful marine experiences and jobs as I could. 
At age 16 I took my first scuba diving course. Like many 
divers, my life changed the first time I breathed underwater, 
and I never looked back. I continued my training, went 
diving as much as possible and soaked up as much 
knowledge as I could. In college I became a dive instructor 
because I wanted to give people the opportunity to feel the 
same thing I did — to have their lives changed by the sea. 

Throughout my career as an instructor and an active 
member of the dive community, something always 
troubled me: Why did I rarely see people who looked 
like me in the dive community? Where were all the 
women of color? Of all the divers — both recreational 
and professional — the snorkelers, the swimmers and the 
scientists, where was the representation of black women? 
How could I feel such a strong sense of connection to the 
dive family but not see myself represented in the larger 
community or in the media surrounding it?

As time goes by I feel this absence more deeply. 
While I will not allow this to deter me from pursuing 
my life’s passion, it does beg the questions: What will 
my responsibilities be as a woman of color and a dive 
professional? Am I now the role model I was looking 
for as a child?

I look forward to the day when a young black girl 
interested in the ocean is empowered not just by a 
woman she looks up to but, more specifically, by a 
brown-skinned, scuba diving heroine fighting for the 
environment. It is a profound moment for a child to not 
only think but truly believe, “That could be me,” when 
she sees someone she idolizes.

When I was young I had to create my own role 
model using my admittedly active imagination. As 
a strong multiracial woman, an orca trainer and an 
aquatic ambassador, my Barbie was bold and fearless. I 
hope the next generation of girls and boys of color will 
have real live humans to look up to. 

As a community of divers, water lovers and ocean 
advocates, we need to make a serious effort to encourage 
more diversity in our aquatic family. Scuba diving is 
dominated by white men, but it doesn’t have to be. We 
have made giant strides to make the dive community 
more accessible and welcoming toward women. Let’s 
take the effort a step further and appreciate the diversity 
of the divers as much as we appreciate the diversity 
of the dive sites we love to visit. Whether this means 
organizing outreach events in our local communities, 
putting together a dive club that focuses on diversity 
or setting up events outside of our inner dive circle, we 
need to extend our tendrils and try to connect with a 
more diverse set of potential divers. 

Countless young ocean advocates are waiting to be 
inspired — waiting to see themselves as heroes, swimming 
with sharks, coasting with mantas and singing with whales. 
Let’s facilitate change; let’s make an effort to create and grow 
a more diverse dive community for the next generation 
of divers. Color fades as we descend deeper underwater; 
now is the time to add to the mosaic of the dive family and 
make it just as vibrant as the reefs we love so much. AD 

REFLECTIONS ON RACIAL DIVERSITY IN THE DIVE COMMUNITY

SHARE YOUR STORY
Do you have tips, advice, travel strategies, dive techniques, lessons 
learned or other words of wisdom to share with other 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.
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A
chieving food security for an ever-
growing population is one of the 
greatest challenges humanity faces. 
Globally, tens of millions of people 
rely on wild fisheries for most of  
their protein. The capacity of  

marine fish populations is finite, and they are  
becoming increasingly scarce due to overfishing and 
inadequate regulation.

In most countries, fishing regulations limit the 
minimum size of individual fish that can be caught to 
allow fish to achieve maturation so their populations 
can be replenished. This type of regulation assumes 
that larger fish are not relatively more valuable to 
population replenishment than smaller fish.

Fish biologists, however, have occasionally found 
that in some species larger females reproduce 
disproportionately more eggs than smaller ones. 

In these species, larger females are essential for 
population replenishment because they produce 
far more offspring. Standard fisheries management 
approaches don’t account for this potential outsized 
role of larger females. Should they change?

Until recently researchers did not have a good grasp 
on the proportion of species in which larger females 
are better reproducers. Are such species in the majority 
or minority? To settle the argument, we spent two 
years compiling data, in multiple languages, on marine 
fish reproductive capacity dating back to the late 1800s. 
We gathered data on fecundity, egg size and egg energy 
for females of different sizes across 342 species.

We found that in 95 percent of the species for 
which we had data, larger mothers do produce both 
larger and many more eggs as they grow, which gives 
them a significant advantage over smaller mothers. 
For example, a single 66-pound (30-kilogram) female 
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For these researchers, just knowing that larger fish produce 
more offspring was not enough. Their extensive data proved 

that the reproductive potential of larger fish was being 
seriously underestimated; their work can help guide policies 

for fisheries management to preserve population health.  

FISHY LIMITS
By Diego Barneche and Dustin Marshall
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Atlantic cod (Gadus morhua) produces as many eggs 
as 28 4.4-pound (2-kilogram) females (a total of 123 
pounds or 56 kilograms). Because the size and energy 
of eggs also increases with mother size on average, the 
66-pound mother cod releases a batch of eggs with a 
total energy content that is approximately 37 times 
that of a batch of eggs from a single 4.4-pound female. 
If we were to assume that large females exhibited 
the same relative reproductive capacity as smaller 
females, we would need 15 4.4-pound females to match 
the reproductive output of the 66-pound mother. 
This means that the prevalent management practice 
underestimates large mothers’ reproductive potential 
by 147 percent.

So what can we do with this discovery? How should 
we change the way fisheries are managed? Marine 
protected areas (MPAs) are a useful management 
tool that can help rebuild fisheries stocks. The goal of 

MPAs is to limit or even completely prohibit fisheries 
within a given area of the ocean so the fish can 
reproduce and be bountiful with minimal or no human 
interference. Studies show that fish grow 28 percent 
longer inside MPAs. Because fish mass grows to the 
cube of fish length on average, fish inside MPAs are 
approximately 110 percent as heavy as those outside. 
This means that fish inside MPAs have a much higher 
reproductive capacity than smaller fish outside the 
MPAs, and so populations inside MPAs have a much 
higher chance to replenish and persist over time. Our 
estimates indicate, for example, that an MPA could 
enhance population replenishment of the widow 
rockfish (Sebastes entomelas) by 60 percent.

Although MPAs present a potential management 
solution, the warming of our oceans due to climate 
change brings an additional stressor that needs to be 
addressed. Warmer sea temperatures cause adult fish 
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“Warmer sea temperatures cause adult fish  
to grow faster but mature earlier, so they reach  

a smaller size when grown.”
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to grow faster but mature earlier, so they 
reach a smaller size when grown. If fish 
mothers do not grow as large, they will have 
fewer eggs. A study has shown that a 2.7°F 
(1.5°C) increase in sea surface temperature 
will decrease fish lengths by approximately  
15 percent in the Mediterranean Sea.  
Based on our estimates, this size decrease 
would result in a 50 percent reduction in 
fecundity for each female Atlantic mackerel 
(Scomber scombrus). 

Another study of ours indicates that 
increased temperature will cause fish egg 
size to decline, and therefore such effects 
would exaggerate the predicted effects of 
climate change on fisheries productivity. 
Previous studies already indicated that the 
number of fish in the ocean will decrease 
with warming, but our results indicate that 
warmer oceans will likely have fewer fish 
with much lower reproductive output.

 Pursuit of the largest trophy fish has 
resulted in the removal of most big mothers 
from the sea. It is difficult to find a large 
fish now compared to only a few decades 
ago. Many people regarded the anecdotal 
tales of bountiful large fish in the past 
to be mere “fishermen’s tales,” but there 
is increasing evidence that these stories 
are true. It seems that by removing these 
big fish we have reduced the capacity of 
populations to replenish much more than we thought. 
The loss of these highly reproductive individuals could 
explain why so many fisheries crash shortly after the 
average size of their fish decreases.

We need to change the way we manage fisheries and 
safeguard food security for future generations, and we 
need to act now. AD

ABOUT THE AUTHORS
Diego Barneche is a quantitative ecologist and a lecturer 
in biosciences at the University of Exeter. Dustin Marshall 
is founder and director of the Center for Geometric Biology 
and head of the Marine Evolutionary Ecology Group at 
Monash University.

WATER PLANET
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“Another study of ours indicates that increased 
temperature will cause fish egg size to decline, and 

therefore such effects would exaggerate the predicted 
effects of climate change on fisheries productivity.”
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bilikiki@bilikiki.com   tel: 1 800 663 5363
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Available at your fingertips!

The Alert Diver 
archive is waiting for 

you at the iOS and 
Amazon app stores. 
Search “Alert Diver” 

for the free app.  
All content is free  
to DAN members.

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

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

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

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

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

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

Other questions?  
For complete contact information, all other services and general  
inquiries, please visit DAN.org/contact.
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PARTING 
SHOT
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By Brandon Cole

EQUIPMENT: Canon EOS 5D Mark III, Canon EF
16-35mm f/2.8L II USM lens at 35mm, 
Seacam housing with 9-inch superdome, 
Ikelite DS161 strobes with diffusers 
SETTINGS: 1/200 sec @ f/8, ISO 640      
LOCATION: Bimini, Bahamas

J
ust as the Bahamas’ 
submerged Tiger Beach 
changed everything for 
reliable, world-class 

encounters with tiger sharks, 
the unveiling of Bimini’s 
Hammerhead Highway proved 
a watershed moment for those 
enamored with the cephalofoil. 
That weirdly cool, T-shaped, 
winged head belonging to the 
great hammerhead shark has 
fascinated me since boyhood. 
That fascination, now stronger 
than ever, draws me back 
into the water to log the day’s 
fifth and sixth hours in the 
presence of Sphyrna mokarran. 

It glides in, menacing in 
its animal architecture, a 
9-footer bristling with spiky 
fins, all harsh angles and 
shadows. Normally it takes 
me a few moments to get my 
act together, but when a killer 

photo op is staring you right 
in the face — or unfolding 
underneath you — it pays 
to jumpstart the brain and 
trigger finger. I marvel at the 
alien life form in graphically 
striking contrast with the 
perfect canvas of sand ripples. 
The powerful and ephemeral 
scene could be titled “Man 
Against Beast” or more aptly 
“Photographer in the Zone.” 

I envy the photographer 
below, gently approaching 
with fins off, showing 
the same awe at the 
contraposition and keeping 
the seafloor reverently 
undisturbed. I want to be in 
his booties right now, but 
my unique perspective from 
on high has its own magic. 
So I keep hovering and 
hammering away, rattling off 
another burst of shots.
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