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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, 
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Freediving is becoming ever more popular for the physical 
discipline and freedom it provides in ocean exploration. 
Shallow shipwrecks such as the USS Kittiwake in Grand 
Cayman are perfect for breath-hold diving because there is 
so much of interest to explore along the wreck and for the 
artificial reef it has become. Photo by Jason Washington
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T
hink back to the first time you 
removed your mask in open water. 
Did you panic? If you did but are 
reading this today, it might be 
because a competent instructor 
helped calm you down, guided you 

through replacing and clearing your mask and safely 
led you through the rest of your dive. 

DAN’s mission is to promote safety for all divers, 
from their first day of training through their entire 
dive careers. Dive training also exists for safety reasons. 
Dive professionals innovatively teach their students the 
skills needed to make their dives accident- and injury-
free. Their profession requires demonstration-quality 
skills, strong leadership, comfort in the water, in-depth 
knowledge and a commitment to educating others. 
Working tirelessly to preserve lives in an unforgiving 
environment, they are driven by a desire to share their 
passion for the underwater world and the sport that 
has become their lifestyle. 

Whether dive professionals work part time or 
embark on a full-time career, they help the sport 
thrive. The first dive professionals resulted from 

a desire to ensure that divers learned and could 
proficiently perform the skills necessary to make 
dives without incurring unreasonable risks. Dive 
professionals still exist for this same reason, and 
without them there would be no certified divers. 
Some divers owe their lives to the training they 
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FROM THE 
SAFETY STOP

PERSPECTIVES

By Bill Ziefle

SUPPORTING DIVE 
PROFESSIONALS

“Whether dive professionals work 
part time or embark on a full-time career,  

they help the sport thrive.”



received from their instructors and sometimes to 
quick action or preventative measures from their 
dive leaders. 

Divemasters and instructors go through rigorous 
training because they take on a great deal of 
responsibility every time they show up to work. At 
DAN we are all too familiar with the risks inherent 
to diving, and we understand the need for qualified 
professionals in this industry. To protect the 
professionals who train and guide divers, we offer 
numerous programs and services, including DAN 
Professional Liability Insurance. Just as most states 
require drivers to purchase liability insurance for their 
cars, training agencies require active dive professionals 
to carry professional liability insurance — not only to 
protect the professionals’ livelihoods in the event of 
accidents but also to ensure that their student divers 
will be taken care of if they’re injured. 

Almost 40 years ago DAN pioneered the first 
dive-accident insurance program and since then has 
provided essential coverage to divers — even when 
other insurance agencies have refused to do so. Today 
our coverage remains unmatched in the industry. 
Experienced insurance professionals who specialize 
in insurance for divers created DAN Professional 
Liability Insurance. 

Not all companies have staff members who are 
personally invested in the industry they support, but 
many DAN employees are active not only in the dive 
community but also as dive professionals working 

in the industry. The availability of coverage from an 
organization whose staff members understand your 
needs as a diver or dive professional is unique. This 
shared perspective gives us a shared vision for the 
growth and future of the dive industry. 

DAN supports divers and the professionals who 
teach them. For people who are learning to dive, we 
fully subsidize medical expense coverage for injuries 
that occur during entry-level training at no cost to the 
students or their instructors. For certified divers, we offer 
various benefits such as access to dive-accident insurance 
coverage at affordable rates. For the dive professionals 
who grow and sustain this industry, we offer professional 
liability insurance and risk-mitigation tools. Divers 
created all of these programs for other divers.

The resources and programs DAN provides often 
evolve and improve based on our ongoing research 
in dive safety, dive medicine, and injury monitoring 
and prevention, which are among the most influential 
studies in the field. The lessons we’ve learned have 
prevented countless dive accidents and have led to 
numerous dive safety standards.

For our sport to endure, people must continue to 
learn to dive and return safely from their dives. While 
divers are ultimately responsible for their own safety, 
dive professionals are the next line of defense against 
the consequences of a dive accident. These dedicated 
professionals give of themselves to drive the industry 
forward, and we at DAN are committed to working on 
behalf of them and all divers. AD
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I
It is no secret that scuba divers are 
proponents of marine conservation. We love 
what we see, and we’d like to see more of 
it — more fish, more vibrant coral reefs and 
more artificial reefs — and enjoy it with better 
water quality and visibility. That’s why divers 

like to visit marine protected areas: They are better 
environmentally because we protect them, making 
them popular dive sites. Divers who embrace a dive site 
can influence conservation by emphasizing the kinship 
between humans and marine life.

I recently read an article from the The Guardian 
with an intriguing title: “How Whale Sharks Saved a 
Philippine Fishing Town and Its Sea Life” by Hannah 
Summers (Dec. 10, 2018). The story is about how once-
struggling fishermen from Oslob, Philippines, formed 
a community-based dive company called Oslob Whale 
Sharks (OWS). The article mentioned a scientific 
study that explored the financial implications to the 
local community after they embraced dive tourism for 
visitors to swim with whale sharks. 

Judi Lowe, a marine scientist and sustainable dive 
tourism expert who was one of the study’s authors, 
shared the abstract of the study, which drew some 
conclusions about OWS.

[OWS is] the most financially successful and 
controversial community-based dive tourism site in the 
world. Oslob Whale Sharks has generated income from 
ticket sales of approximately US$18.4 million over five 
years. We found that Oslob Whale Sharks has created 
alternate livelihoods for 177 fishers and diversified 
livelihoods throughout the community, reducing fishing 
effort and changing livelihood strategies away from 
reliance on coral reef resources. Livelihoods from Oslob 
Whale Sharks increase food security for fishers and their 
families and improve the well-being of their community. 
… Our findings indicate connection between livelihoods 
and the provision of finance to protect whale sharks and 
manage five marine reserves, indicating that fishers and 
local government are protecting the whale sharks and 
coral reef resources their livelihoods depend on.

Oslob sustenance fishers had often experienced 
whale sharks bumping into their pangas and interfering 
with their nets, but they viewed the animals as a 
benign annoyance without resorting to finning or 
other mistreatments. They eventually discovered that 
a handful of krill could lure away the whale sharks. In 
2011 a diver paid a local fisher to lure a whale shark 
near for a photograph, leading to the community’s dive 
tourism interests.  

In many areas of the world divers may be lucky to 
have even a fleeting whale shark encounter, if any at all. 
But at Oslob they can count on seeing whale sharks on 
any of the 364 days of the year the authorized fishers 
operate — plus the water is clear, and the proximity is 
guaranteed. As the whale sharks go to the pangas for 
the bait, they are oblivious to the divers and snorkelers 
nearby in the water. Fees paid by the shore-based and 
liveaboard divers support the industry. 

“As fishermen we were earning as little as $1.40 a 
day but nothing on days when the current was strong,” 
said former fisherman Jesson Jumuad, who now works 
for OWS. “Sometimes in a day I didn’t have any fish to 
be sold, but now I can give my family good food three 
times a day. I have built a brick house, bought a motor 
bike and can afford to send my daughter to school.”

Their newfound success is based on the whale 
sharks becoming a compelling diver attraction, but it is 
inextricably linked with protecting the natural marine 
resources and ecosystem that allow this to happen.  

In another example of divers enhancing conservation, 
local activist divers recently transformed outrage into 
action at Blue Heron Bridge, an iconic site and shore 
dive off Riviera Beach, Florida, known for the weird and 
wonderful macro creatures found there (AlertDiver.com/
Blue-Heron-Bridge).  

Last October divers were putting bags of fish into 
containers in a big truck that was parked at Phil Foster 
Park, the gateway to Blue Heron. These tropical fish 

FROM THE SAFETY STOP
PUBLISHER’S NOTE
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CULTIVATING 
CONSERVATION
Text and photos by Stephen Frink
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collectors from the Moody Gardens Aquarium 
Pyramid in Galveston, Texas, were there under 
permit by the Florida Fish and Wildlife Conservation 
Commission (FWC). The permit did not specifically 
say they could extract fish from Blue Heron Bridge, 
but it was broadly expansive in allowing them to 
extract from four counties, including Palm Beach 
County. Just as Willie Sutton robbed banks because 
that’s where the money was, these tropical fish 
collectors worked Blue Heron Bridge for a full week 
because that’s where the fish were. 

Local divers launched petitions and had heated 
discourse with local politicians and the FWC. Four 
months later the FWC approved changes in their 
regulations that would ensure that the snorkeling 
and diving opportunities at Blue Heron Bridge and 
Phil Foster Park in Palm Beach County remain at a 
high standard. Going into effect April 1 are rules that

• prohibit the collection and possession of marine 
life fishery species (species collected for and 
managed for the tropical aquarium trade) within 
the park and surrounding waters;

• protect other fishing activities, such as hook-
and-line fishing or lobstering;

• allow direct transit by vessel of marine life species 
legally harvested outside the closed area through 
the closed area so long as the vessel does not 
stop; and

• allow species collected outside the closed area to 
be landed by motorized vessel at the park boat 
ramp and docks.

The batfish, seahorses, octopuses and snake eels 
can now rest a little easier at Blue Heron Bridge 
knowing that a tropical fish collector is not going to 
take them away from their home. AD 
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Whale sharks are 
abundant in Oslob 
because of the 
protections in place 
there, which benefit 
both the visitors 
and residents of the 
community.

Opposite: Marine life 
such as this polka-
dot batfish are better 
protected now at Blue 
Heron Bridge because 
of the actions of 
concerned divers.

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


FROM THE ROOFTOPS
I’m a bit behind in my reading, 
but the Fall 2018 issue included 
a particularly timely, interesting, 
exciting and informative article 
about the rescue of the Thai kids 
from the flooded cave. I can’t 
understand why it was buried on 
Page 60 of the print version, not 
mentioned as a feature article, 
hidden by an uninformative 
title (“Up to the Challenge”), in 
a technical-sounding section 
(Research, Education and Medicine), 
with the two lead paragraphs 
sounding like they were copied out 
of a dive safety textbook. I know 
the Alert Diver mission (I’ve been a 
member and subscriber for 30-some 
years), but please in the future use 
opportunities like this to engage your 
readers and to get more exposure 
for the magazine. Think of what 
Jon Krakauer’s article about Everest 
did for Outside magazine! Anyway, 
thanks for the article, and in the 
future, please don’t hide your light 
under a lobster pot.
 — Joshua Klayman, via email 

PIONEERING BIG SUR
As a lifelong diver who has been 
diving Big Sur for more than 30 
years, I was pleased to read Jon 
Anderson’s Local Diving article 
in the Winter 2019 issue of Alert 
Diver. Big Sur offers some of the 
most stunning and adventurous 
diving in California, yet it is dived 
by only a small percentage of 
California divers — undoubtedly 
because most people don’t know 
it is even possible to dive this 
beautiful, rugged coastline. 

The liveaboard dive boat 
referenced in the article is by far 
the easiest and most comfortable 

way to dive this remote section of 
coastline. Those of us who have 
been on these trips over the past 
21 years have one man to thank for 
convincing the boat to come up 
from Santa Barbara to dive these 
relatively unexplored waters.

In the late 1960s and early ’70s, 
Dennis Judson was a graduate 
student studying the sea otters 
in Big Sur. During this time he 
explored virtually every path and 
cove along the coast to get an 
accurate assessment of the otter 
population, which had survived 
extinction from overhunting in the 
previous century only by the sheer 
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remoteness and inaccessibility of 
the Big Sur coast.

In the late 1970s, Dennis 
and his future wife, Ginny 
Wedderburn, started a dive shop 
in Santa Cruz and began leading 
camping and diving trips to Big 
Sur, launching zodiacs and kayaks 
off the beaches to dive the many 
offshore pinnacles. In the late 
1990s Dennis convinced his old 
friend and owner of a fleet of dive 
boats in Santa Barbara to bring 
his biggest boat up to Morro Bay 
to dive the Big Sur coast.

Dennis, my dear friend and 
mentor, died in November 
2017. He was an extraordinary 
waterman in every sense of the 
word, and all of us who dive  
Big Sur owe him a debt of 
gratitude for pioneering 
diving along this rugged and 
remote coast and giving us all 
the opportunity to enjoy this 
amazing underwater treasure.

— Jim Vandegrift,  
Santa Cruz, California

DAN WAS THERE
I want to thank your medical 
staff for the help they gave 
me while I was in Mexico 
on vacation in early March. 
I had a very hard fall, but I 
had neglected to get travel 
insurance, which I will never do 
again. I called DAN®, and the 
person I spoke to helped me 
find a clinic where I could get an 
X-ray. He also offered to have 
one of DAN’s Spanish-speaking 
doctors talk to my treating 
physician, if necessary. 

DAN staff followed through 
with phone calls to make sure 
I was all right, and they did all 
they could to get me the medical 
attention I needed.

— Patricia Gober, via email
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C
orals are elegantly simple yet 
exceedingly complex organisms. 
This dichotomy can be ascribed 
to millennia of evolutionary 
pressure galvanized by a single 
constant: change. Corals have a 

remarkable ability to survive and adapt to changes in 
environmental conditions over a geological timescale. 
Analogous to what we see today, they have historically 
experienced extreme fluctuations in ocean temperature 
and sea level, among other variables, precipitated by 
tectonic forces and the development of ice ages. 

Evidence of this tumult is in some unlikely places, 
including coral fossils on Mt. Everest, but the main 
difference between then and now is the timescale. Aside 
from the occasional cataclysmic mass-extinction event, 
global atmospheric changes typically take thousands 
of years to occur — but humans have managed to 
do it in about 50 years. The science and associated 
consequences of anthropogenic climate change are 
undeniable when examined without preconceived 
notions. These consequences are dire for nearly every 
ecosystem on the planet, and coral reefs are among 
the most vulnerable. They protect coastlines, support 
fisheries and serve as economic engines for coastal 
communities; humans cannot afford to lose them. 

Founded to prevent such loss, the Coral Restoration 
Consortium (CRC) is a community of scientists, 
managers, coral restoration practitioners and educators 

dedicated to helping coral reef ecosystems survive. 
By fostering scientific collaboration and technology 
transfer among leading coral experts, they plan to 
demonstrate that restoration can achieve meaningful 
results on a large scale.

THE SYMPOSIUM
More than 400 of the world’s leading scientists and 
experts from about 30 countries gathered Dec. 10–14, 
2018, in Key Largo, Florida, for Reef Futures 2018: A 
Coral Restoration and Intervention-Science Symposium. 
The conference’s location is significant because it lies 
amid one of the planet’s most degraded reef systems. 

Key Largo is the epicenter of the Florida Reef Tract 
(FRT), a 360-mile-long bank reef stretching from St. 
Lucie Inlet in the north to Dry Tortugas National Park in 
the south. The FRT is currently a shadow of its former 
self due to a plethora of insults; a mysterious disease 
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outbreak has recently killed an estimated 100,000 corals 
and continues to spread rapidly. The need for progressive 
ideas regarding intervention in degrading reef ecosystems 
is apropos to this place at this time. Despite political 
and environmental realities, the mood in the room was 
positive, energized by a collective sense of urgency. Over 
the several days of presentations covering a range of 
topics, several recurring themes emerged.

ANCILLARY SPECIES 
Restoring and preserving a coral reef is much more 
complex than just protecting the corals themselves; the 
symbioses among reef inhabitants are a vital component 
to long-term success. An example of such a keystone 
relationship in the Caribbean involves the long-spined 
sea urchin, Diadema antillarum. Coral larvae require a 
relatively clean, algae-free substrate on which to settle 
and develop into a mature coral colony. Historically 

the most important shallow-water herbivore in the 
Caribbean, Diadema help prevent algae from infringing 
on mature corals and remove noncalcareous algae 
from the reef structure, which improves the chances of 
successful sexual reproduction for corals. The decline 
of Diadema in the Caribbean beginning in the 1980s 
mirrors that of stony corals, so it is reasonable to 
hypothesize that Diadema played a crucial role in overall 
reef health. Through the pioneering work of Martin 
Moe, which the Florida Aquarium has expanded upon, 
the ex situ large-scale culturing and dissemination of 
Diadema antillarum is almost a reality.

SCALABLE SOLUTIONS
As long-term climate forecasts become increasingly 
calamitous, solutions must be bold enough to produce 
a desirable outcome. Interventions that would have 
seemed unlikely 10 years ago are now at the forefront 

Coral tree nurseries require extensive dive 
maintenance to prevent biofouling, among other 
tasks. This labor requirement may be a limiting 

factor in upscaling these nurseries to a size that 
could address reef decline on a regional scale.  

http://alertdiver.com/
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of the conversation. After repeated mass bleaching 
events on Australia’s Great Barrier Reef in 2016 
and 2017, for example, the Australian government 
committed itself to protecting and restoring the reef 
on a grand scale by creating the Reef Restoration and 
Adaptation Program (RRAP). 

RRAP experts are thinking outside traditional 
paradigms to determine the costs and benefits of several 
potential interventions including a process called 
marine cloud brightening, by which vessels could spray 
seawater at high pressure into the atmosphere. The salt 
crystals provide a nucleation point around which water 
vapor can accumulate, eventually increasing the surface 
area of clouds in a localized area, which could reduce 
sea surface temperatures by reflecting more light energy 
back into space.

Another sunlight-blocking method under 
consideration is the application of an ultrathin 
biodegradable film of calcium carbonate to the ocean’s 
surface over the most at-risk areas of reefs during 
certain times of year. The film is largely benign and 
can reduce light penetration by up to 30 percent. 

While RRAP researchers have already deemed 
infeasible many of the roughly 18 interventions they 
were investigating, it is necessary to at least have the 
conversation about potential solutions audacious 
enough to match our problems. The complexity 
and consequences of modifying any natural system 
can’t be overstated; after all, that’s how we came to 
be in this predicament. The consequences of doing 
nothing, however, far outweigh the alternative. Even 
conservative models predict that in many places 
around the world coral reefs as we know them will 
cease to exist by the end of this century. 

ASSISTED EVOLUTION
Researchers are also studying how to use genetic 
enhancement to increase a coral’s fitness to 
changing environmental conditions. Mary Hagedorn, 

Ph.D., Smithsonian marine biologist and principal 
investigator for the Reef Recovery Initiative, is using 
cryopreserved coral sperm to assist gene flow between 
genetically distinct Caribbean coral populations. With 
fewer and fewer genetically distinct corals on a given 
reef, the chances of successful sexual reproduction are 
diminished. Introducing gametes of the same species 
but from different geographic areas into a spawning 
event greatly improves the chances of increasing 
genetic diversity of the reef.

Another proposed way to improve coral fitness is 
known as stress hardening. Marine biologists Rivah 
Winter, Ph.D., of the Frost Museum of Science, and 
Andrew Baker, Ph.D., of the University of Miami’s 
Rosenstiel School of Marine and Atmospheric Science, 
are investigating the use of controlled stress to induce 
positive physiological change as a scalable tool to 
improve the heat tolerance of nursery-grown corals 
through bleaching and recovery. When temperatures 
rise, zooxanthellae — symbiotic algae that live within 
the tissues of most reef-building corals — may leave 
their hosts, which causes coral bleaching. An increase 
in heat stress resistance could occur as a result of 
changes in gene expression within the coral host itself 
(epigenetic changes). Heat tolerance could also increase 
if the coral forms its symbiotic relationship with a 
more heat-resistant algae species during recovery from 
controlled stress. Such thermally tolerant symbionts 
may provide a much-needed lifeline for restored corals, 
allowing them to resist subsequent bleaching stress 
or to recover more quickly. This methodology could 
increase the survival rates of outplanted corals, making 
existing restoration efforts much more effective.  

CHANGING OF THE GUARD 
The generation of scientists that first lit the torch of 
reef conservation and restoration are now passing it 
on to the next generation. Inspired by pioneers such as 
Ken Nedimyer, Ruth Gates and David Vaughan, among 

From left: A large boulder brain coral (Colpophyllia natans) on Molasses Reef near Key 
Largo shows symptoms indicative of stony coral tissue loss disease. The Reef Futures 2018 
conference took place at the Ocean Reef Club. Coral Restoration Foundation divers collect 
nursery-grown fragments of staghorn coral (Acropora cervicornis) to outplant onto the reef.
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many others, an increasing 
number of young people have 
dedicated their careers to saving 
coral, spurring an influx of new 
research and fresh ideas, coupled 
with innovative technologies. 
The number of graduate students 
presenting original research at 
the symposium spurs hope for 
the future and brings to mind 
the felicitous quotation from the 
environmentalist Baba Dioum: 
“In the end we will conserve only 
what we love, we will love only 
what we understand, and we  
will understand only what we  
are taught.”  

THE FUTURE
The ultimate future of coral 
reefs remains uncertain; the 
extent of reef degradation will 
be determined by the choices we 
have made and will soon make. 
The greatest risk would be to do 
nothing about carbon dioxide 
(CO2) emissions. Immediate 
and aggressive action on climate 
change is paramount for the 
long-term survival of reefs. The 
efficacy of the interventions 
discussed during Reef Futures 
2018 are based on atmospheric 
CO2 levels eventually reaching a 
peak — the sooner the better. 

The good news is that corals 
have entered the mainstream: 
Corals are now cool and 
something beautiful to be 
protected. More people than 
ever are exposed to coral reefs 
not only in the ocean but also 
in public and home aquaria. 
Thanks to the research of 
dedicated scientists around the 
globe, we now know more about 
coral than ever before. With the 
collective knowledge their work 
has given us, we can streamline 
restoration efforts and brighten 
the future for coral reefs. AD

http://alertdiver.com/
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W
hen the Women 
Divers Hall of Fame 
(WDHOF) was 
created in 1999, only 
28 percent of divers 
were female. Now the 

Professional Association of Diving Instructors 
(PADI) reports that almost 40 percent of newly 
certified divers are female, thanks in part to the 
support of and inspiration from other women in 
the sport over the years — women such as those 
honored in the WDHOF.

“The organization is a way to recognize outstanding 
women divers and their incredible accomplishments, 
while also making a difference, paying it forward 
and giving back through our scholarship, training 
grants and mentorship programs,” said Bonnie Toth, 
WDHOF member since 2007.

Initially thought of as a “girls club,” the WDHOF has 
grown to include the most influential female divers from 
around the world. While some members are known 
to many divers — Sylvia Earle and Eugenie Clark, for 
example — each woman has accomplished some sort of 
“first” in the field of diving: the first woman to film manta 

THE POWER 
OF WOMEN
WOMEN DIVERS HALL OF FAME 
CELEBRATES 20 YEARS
By Sarah Egner

Top row, from left: Wendy Benchley; Sylvia Earle, Ph.D.; 
Shirley Pomponi, Ph.D.; Sally Bauer, M.D. 

Middle row, from left: Patti Gross, Norma Hansen,  
Nath Lasselin, Nancy McGee 

Bottom row, from left: Michele Hall, Mel Lillis, WDHOF group 
photo from 2018 NOGI Award dinner, Lotte Hass

Photos courtesy of respective WDHOF members
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rays and whale sharks (Lotte Hass), 
the first female scuba instructor 
in the U.S. (Dottie Frazier), the 
first woman to dive the Andrea 
Doria (Evelyn Dudas), the first 
American female to walk in space 
(Kathryn Sullivan, who also dived 
in submersibles to depths up to 
8,000 feet) and the list goes on. 
With more than 200 members, six 
inducted each year, the number of 
“firsts” among this group of women 
is truly remarkable.

Even more noteworthy, however, 
is the humility of these women. 
When Sally Bauer — WDHOF 
member since 2011, medical 
doctor, aquarist, dive historian, the 
first person to raise clownfish in 
an aquarium and founder of the 
History of Diving Museum — was 
asked what it feels like to be a part 
of such an elite organization, she 
explained, “These women made 
history; I just tell it.” 

Patti Gross, a WDHOF member 
since 2016, is a marine conservation 
educator who has created 
conservation-based dive specialty 
programs, serves as the dive safety 
officer for the Coral Restoration 
Foundation and has traveled 
around the world to outplant 
corals and train citizen scientists. 
Despite her many achievements, 
she said, “Throughout my life, I 
never thought I was doing anything 
notable. I have always lived by my 
passions. To me, water was always 
a passion.”

Perhaps their unassuming 
nature is what has allowed 
these women to create such an 
impactful organization for future 
generations. The members seem 
to agree that, while honored to be 
recognized among this elite group 
of women, they are most proud 
of the effects WDHOF has on the 
next generation, primarily through 
their scholarship program. 

“WDHOF is more than an 
organization that recognizes the 

accomplishments of women,” 
explained Michele Hall, an award-
winning underwater filmmaker 
and member of the WDHOF 
since 2000. “It is an organization 
comprised of accomplished 
women who strive to assist in 
passing the baton.… I believe that 
WDHOF’s greatest achievement 
lies within our outreach and our 
scholarship program. Through 
the funds we raise, we can help 
so many people each year as 
they strive to increase their skills 
and their own outreach. Being 
a part of that effort makes me 
immensely proud.”  

Kathy Weydig, the first 
president of the organization, 
requested $500 for the first 
scholarship In 2001. As the 
WDHOF membership has grown, 
so has the scholarship program. 
Now the organization awards tens 
of thousands of dollars every year. 
Since its inception, the WDHOF 
has awarded more than $500,000 
to deserving recipients via a highly 
competitive application process. 
In 2019 the group awarded more 
than $80,000 in scholarship 
money to 59 recipients. All funds 
these women raise throughout 
the year go toward the WDHOF 
scholarship program.  

The WDHOF currently includes 
women from 30 states across the 
U.S. and more than 18 countries. 
They come from hugely diverse 
backgrounds (education, science, 
conservation, the arts, business, 
media, medicine and exploration, 
among others), and the scholarship 
opportunities they offer are equally 
as diverse. “Due to our professional 
diversities, our outreach is far and 
wide, adding to our strength as 
an organization,” Hall explained. 
The varied grant and scholarship 
opportunities, which support 
both women and men, include 
fields such as dive training, marine 
conservation and underwater 

http://alertdiver.com/
mailto:reservations@samstours.com
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archaeology. As further proof of the dedication these 
women have to future generations, WDHOF members 
sponsor many of the scholarships.

Spanning multiple generations, the women are 
also a source of inspiration for each other. Gross has 
a National Geographic magazine from 1971 with an 
article and photos about Sylvia Earle conducting coral 
surveys — the article inspired her so much as a child 
that she kept it. When Gross met Earle in 2013, she 
had her mentor sign the magazine. 

Hall, who understands that “our future lies in the 
hands of our youth,” is inspired by Margo Peyton and 
Annie Crawley, two WDHOF members who are devoted 
ocean educators. All the members set an example for 
young divers. “By providing an arena for recognizing 
achievements, we encourage and set examples and 
standards for others to emulate,” Hall explained.

“I am in awe of our members who are still out in the 
trenches,” Toth said, “diving, making their mark, speaking 
at the dive shows and representing our organization.”

Among the celebrations and events WDHOF 
members are preparing for their 20th anniversary is a 
“traveling watch” bearing the WDHOF logo. The first 
prototype of the watch will travel around the world 

and go to a different “sea sister” every 30 days for 20 
months — one month for each year of the WDHOF. 
These women use creative avenues such as this world-
spanning journey of a meaningful symbol to connect 
with each other. 

While this group of women obviously includes 
extremely hard workers, they make time for some fun — 
they are divers after all. “We love to dive, we love having 
fun, and we love to have fun and dive together,” Hall said. 
“Some of my most fun dives and dive trips have been 
because I shared the adventure with my sea sisters.” 

Coming from different countries with incredibly 
diverse backgrounds, these women share one passion: 
diving. What makes these women so powerful, special 
and worthy of celebration is what each of them has done 
with this passion. While the organization celebrates 
these accomplished women, WDHOF also celebrates the 
future by providing a platform for successful women to 
inspire each other along with future generations. 

As co-founder Kathy Weydig wrote, the WDHOF 
is a reminder that “the power of women to help other 
women is alive and well.” Happy 20th anniversary to 
the WDHOF, and thanks for your inspiration and 
contributions to divers everywhere. AD

DIVE SLATE
THE POWER OF WOMEN
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H
istoric shipwrecks allow divers 
to experience a combination of 
history, biology and the undersea 
world. The Half Moon and SS 
Copenhagen near Miami, Florida, 
are on the National Register 

of Historic Places and are among the 12 Florida 
Underwater Archaeological Preserves around the state. 
Nominated by local communities, each preserve must 
have historical importance, plentiful marine life, public 
accessibility and recognizable features. Half Moon and 
SS Copenhagen perfectly fit the criteria. 

Half Moon was built in 1908 as a German racing 
yacht, touring a circuit that pit it against the best in 
the world. SS Copenhagen was a bulk carrier, an early 
version of a design that would revolutionize maritime 
trade. Located in relatively shallow water, these two 
shipwrecks provide divers of all skill levels with an 
opportunity to explore the fascinating history and rich 
aquatic life of South Florida. 

HALF MOON
The racing yacht Half Moon was a labor of love. 
Bertha Krupp, whose industrialist father owned 
a shipyard, presented the yacht as a wedding gift 
to her husband, Gustav von Bohlen und Halbach. 
First named Germania, the ship had a state-of-the-
art chromium nickel steel hull and sleek design. It 
raced in many contests, taking trophies such as the 
prestigious Kaiser’s Cup at the 1908 Cowes Week 

regatta in England, also setting a speed record there. 
When the Germania was in England for the Cowes 
regatta in August 1914, the captain was unaware that 
war had just been declared. He stopped in port in 
Southampton, England, where the British seized the 
yacht as a war prize. A Norwegian purchased the vessel 
at auction in 1917 and gave it to his brother, who 
renamed it Exen and sailed it to New York.

Former U.S. Assistant Secretary of the Navy Gordon 
Woodbury purchased the yacht in 1921, renamed it 
Half Moon, fitted the interiors with fine furnishings 
and embarked on a voyage to the Pacific. Off the coast 
of Virginia, they hit a terrible storm that Woodbury 
remembered as “the worst experience of my life.” A 
crewman was lost overboard in rough seas, and the damaged 
yacht only made it into port with assistance. Woodbury 
later sold the Half Moon after salvaging its masts.

Under new ownership but restored with its original 
name, Germania became a floating restaurant moored 
in the Miami River in Florida. It sank after being 
damaged in a hurricane in 1926; it was later raised, 
purchased, repaired and renamed Half Moon. The 
new owner moored Half Moon to an offshore reef and 
turned it into a cabaret and fishing barge. In 1930 a 
storm tore the vessel free from its moorings, and it came 
to rest in its current location north of Key Biscayne. 

For years the ship’s true identity was forgotten. The 
wreck remained unidentified until the late 1980s, when 
divers began piecing together the story. After some false 
leads, continuing investigations led to the ship’s real 
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FLORIDA’S MUSEUMS IN THE SEA
HALF MOON AND SS COPENHAGEN
By Franklin H. Price

From left: A bronze plaque designates SS Copenhagen as one of Florida’s Underwater 
Archaeological Preserves. The racing yacht Half Moon sets out under sail. An angel 

fish and a sea fan are at home on a historic anchor at the SS Copenhagen. 
Photos are the result of a project funded in part by Visit Florida®.

FLORIDA DIVISION OF HISTORICAL RESOURCES, BUREAU 
OF ARCHAEOLOGICAL RESEARCH, GUG UNDERW

ATER, INC.
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identity. In 2000 Terry Helmers, a 
Miami diver, nominated the site to 
be made into a Florida Underwater 
Archaeological Preserve.

Half Moon is approximately 1 
mile northeast of Key Biscayne 
in shallow water. Water depth 
typically is only a few feet over 
the wreckage, so approach with 
care and anchor away from the 
wreck. Visitors will see a hull 
settled into the seabed and a 
plaque designating the site as a 
Florida Underwater Archaeological 
Preserve. The outline of the yacht 
reveals the clean lines that made 
it one of the fastest sailing ships 
afloat at the time — lines that 
now enclose a thriving reef with 
stingrays, pufferfish, sponges, 
corals and angelfish. 

SS COPENHAGEN
With the shift from sail to steam 
power and the transition from 
wooden sailing craft to larger 
steel-hulled cargo carriers, SS 
Copenhagen is an example of these 
changes that occurred at the turn 
of the 20th century. Launched in 
1898, SS Copenhagen had a design 
that was decidedly modern, with 
a double hull 325 feet long and 
a steam-powered engine. Steel 
hulls allowed for larger ships than 
what was possible with wood, 
and Copenhagen was a giant. Its 
spacious forward and aft cargo 
holds made it essentially a shipping 
container under propulsion — a 
forerunner of today’s cargo ships.

A simple miscalculation in 
navigation sent the freighter 
aground on the Pompano Ledge in 
1900. The vessel wrecked on a coast 
vastly different from the largely 
urban environment in southern 
Florida today. A contemporary 
newspaper described the dozen 
or so miles between the wreck 
site and Fort Lauderdale as being 
“alive with alligators, rattlesnakes 
and mosquitoes.” 

Copenhagen is the most 
celebrated and one of the most 
visited of all of the Florida 
Underwater Archaeological 
Preserves. The town of 
Lauderdale-by-the-Sea has placed 
beach signs, decorated utility 
boxes and created a ship model to 
promote the site. A local brewery 
honored the freighter with its 
own microbrew. A favorite with 
area dive shops, the wreck has 
thousands of visitors each year, 
and this site is among the first 
open-water dives for many divers. 
Located approximately 3.6 miles 
south of Hillsboro Inlet and 0.75 
miles off Lauderdale-by-the-Sea, 
the site is in 15 to 30 feet of water. 
It is in the perfect location for dive 
charters, and its shallow depth, 
biodiversity and structure make 
it a great place to take beginning 
divers. Charter boat captain 
Tom Thompson nominated SS 
Copenhagen as a preserve in 1993.

Divers visiting the site can see 
all manner of 19th-century ship 
technology on the seafloor: a 
pillow block that supported the 
propeller, sections of the double 
hull, an anchor, frames that 
provided the vessel’s ribs, boiler 
beds and pieces of anthracite coal 
that once powered Copenhagen’s 
steam engine.

Over the past century the 
shipwreck and the reef have 
merged: Copenhagen’s structure 
is fully encrusted with marine life 
and alive with organisms that have 
taken up residence there. Divers 
will see sponges, sea fans and 
corals attached to the shipwreck 
substrate and sergeant majors, 
parrotfish, porgies and angelfish 
swimming gracefully above. With 
a good eye, a diver may be able 
to spot a perfectly camouflaged 
scorpionfish resting on the 
wreckage. For an extra challenge, 
check cracks and crevices for 
elusive eels and lobsters.  

All packages are per person, occupancy as noted and include
airport transfers, tax and service charge. Rates are subject to
availability and standard terms and conditions. Contact your

local dive shop or Caradonna Adventures to book.

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

800-328-2288
caradonna.com

BUDDY DIVE
RESORT
BUDDY DIVE
RESORT
BONAIRE’S GO-TO DIVE RESORT

$1,072 pp/dbl
6 days of 1-tank boat dives, daily breakfast
buffet and WiFi. Valid 6/1/19-6/28/19
and 11/30/19-12/20/19.

CARIBBEAN CLUB
BONAIRE
CARIBBEAN CLUB
BONAIRE
BONAIRE’S BEST VALUE

$555 pp/quad
Daily breakfast buffet. Valid 8/31/19-10/4/19
and 11/30/19-12/20/19.

BONAIRE’S BEST IN COMFORT

BELMAR OCEANFRONT
APARTMENTS
BELMAR OCEANFRONT
APARTMENTS

$658 pp/quad
Discover Scuba session for non divers.
Valid 11/30/19-12/20/19.

7-nights, 6 days of unlimited
shore diving, Nitrox and

8-day vehicle rental w/ taxes

C

M

Y

CM

MY

CY

CMY

K

AD-Bonaire-June 2019.pdf   1   3/11/2019   10:35:42 AM

http://alertdiver.com/
http://caradonna.com/


24  |  SPRING 2019

DIVE SLATE
FLORIDA’S MUSEUMS 
IN THE SEA

Much of the enjoyment of 
diving a historic shipwreck 
comes from knowing the 
history and experiencing the 
poignancy of a disaster. Seeing 
their structures intact and 
their components in place 
on the seafloor just as they 
fell provides an even greater 
thrill. Divers shouldn’t disturb 
historic wrecks so they will be 
preserved for future divers to 
enjoy. Laws prohibit tampering 
with or taking artifacts from 
historic wrecks in many places 
throughout the world, including 
in Florida. So take only photos, 
and leave only bubbles. AD

HOW TO DIVE IT
GETTING THERE: Miami is a main 
airline hub, and flights are simple 
to arrange. Drivers can take I-95 
down the East Coast or  I-75 or U.S. 
Route 41 if traveling from anywhere 
north or west of Miami. Dive 
charters in the Miami and Miami 
Beach area can take visitors to Half 
Moon. Dive shops and charters in 
Pompano Beach, Fort Lauderdale 
and Lauderdale-by-the-Sea can take 
divers to SS Copenhagen. 

CONDITIONS: Water temperatures 
range from the mid-80s°F in summer 
to the 70s°F in winter. In the summer 
most divers will be comfortable in 
a rash guard, while in the cooler 
months divers may want to wear a 
3 mm or a 5 mm wetsuit. Wear sun 
protection for the boat ride out. For 
the best conditions, try to arrive on 
site at slack high tide. If visitors 
want more diving, Lauderdale-by-
the-Sea is known as the shore diving 
capital of South Florida, and the 
Miami area has numerous diving and 
snorkeling opportunities. To learn 
more about the Florida Underwater 
Archaeological Preserves, visit 
museumsinthesea.com.  

http://www.museumsinthesea.com/


Hometown: Bloomington, Indiana
Years Diving: 56
Favorite Dive Destination: La Aleta Taino 
ceremonial cavern in the Dominican 
Republic for research, East End Grand 
Cayman for fun
Why I’m a DAN® Member: As someone 
working in academic and scientific 
diving, I recognize that DAN is a 
worldwide leader for dive safety 
standards. I encourage all my students 
and staff to become DAN members.

CHARLES BEEKER
By Chloe Strauss C

harles D. Beeker, a professor at Indiana University 
(IU), is an expert in marine protected areas and 
underwater parks and preserves. The director 
of Indiana University’s Center for Underwater 
Science and Academic Diving Program, a 
Registered Professional Archaeologist and PADI 

Master Instructor, he has been teaching recreational and scientific 
diving classes for more than 45 years. Beeker served as a member 
of the federal Archaeological Working Committee for the 1988 
Abandoned Shipwreck Act and was appointed to the Marine 
Protected Areas Federal Advisory Committee in 2005. He has 
assisted with establishing underwater state parks across the U.S. 
and in the Caribbean, using a model of multidisciplinary scientific 
investigations of the submerged cultural and biological resources.

Beeker’s interest in diving started when he was 5 years old. In 
the late 1950s he began taking swimming lessons at Tucker Lake 
quarry in Louisville, Kentucky. He remembers seeing people 
donning scuba gear to go diving and would chase their bubbles 
as soon as he could swim in deeper water. “That fascinated me,” 
Beeker said. “My interest began there, going underwater and 
staying under to explore.” 

In 1963 at age 11, he had his first experience with scuba when 
IU began offering courses. This new world fascinated him. Soon 
afterward he went to Daytona Beach, Florida, to visit a friend 
whose family had moved to the area. His friend’s father took both 
boys scuba diving in the caverns. Beeker recalls being fascinated 
by these dives: “I remember holding on to a rock in the crystal-
clear waters and watching divers descending and disappearing into 
a hole in the earth. That hooked me.”

When Beeker was a biology major and water polo athlete at 
IU, his coach and the founding director of IU’s Academic Diving 
Program, Art Mindheim, approached him about taking an 
instructor course so he could teach scuba classes. “In those days, 
scuba certifications were just starting,” Beeker said. “I was just a 
diver. I didn’t even get certified until I completed my instructor 
course in John Pennekamp Coral Reef State Park near Key Largo.” 

Around the same time, Ralph Erickson, the water polo coach at 
Loyola University and co-founder of PADI, contacted Mindheim 
about partnering with IU. With Mindheim’s encouragement, 
Erickson wrote a letter in 1974 allowing Beeker to take a PADI 
instructor course. 

“That’s what started my career,” Beeker said. In 1984 he 
became the second director of the Academic Diving Program and 
introduced the first certification course to IU. The university also 
became one of the first PADI educational facilities. He founded 
the Center for Underwater Science in 1992. 

Beeker’s interest in underwater archaeology started when he 
was young and heard stories about shipwrecks in the Florida Keys. 
“There’s a natural intrigue with shipwrecks,” he said, “and I had it 
like everybody else.” He has been involved with many underwater 
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archaeological initiatives throughout 
his career. His committee work to 
draft legislation for the Abandoned 
Shipwreck Act of 1988, which 
helped end the “treasure hunting” 
mentality, intensified his passion for 
preserving historic underwater sites. 

In 1989 Beeker played a key role 
in the establishment of the San 
Pedro Underwater Archaeological 
Preserve near Islamorada, Florida. 
The San Pedro was a Spanish 
galleon that sank in a hurricane 
in 1733. Because of underwater 
treasure hunting in the 1960s, only 
a pile of ballast stones remained 
to mark where the wreck had 
been. Beeker assisted the State of 
Florida in reconstructing the site 
by placing seven replica cannons, 
an anchor and an informational 
plaque and adding buoys for 
mooring boats. He also played 
a role in establishing numerous 
underwater archaeological 
preserves in Florida, California, the 
Great Lakes and the Caribbean. 

In 2000 Presidential Executive 
Order 13158 established a national 
system of marine protected areas 
under the auspices of the National 
Oceanic and Atmospheric 
Administration (NOAA) and 
the U.S. Department of Interior. 
Beeker served on the Marine 
Protected Areas Federal Advisory 
Committee for four years as an 
expert in protecting underwater 
cultural heritage. 

He now primarily focuses his 
efforts in the Dominican Republic, 
working with the ministries of 
culture, tourism and environment 
to prevent treasure hunting and 
to help protect the country’s 
underwater resources. He has 
been instrumental in developing 
Living Museums in the Sea, a 
sustainable model for preservation 
of submerged cultural resources and 
their associated biodiversity. This 
network of shipwreck preserves 

includes the 1724 Guadalupe 
Underwater Archaeological Preserve 
and Captain Kidd Underwater 
Archaeological Preserve. 

More recently, Beeker has been 
working in La Caleta Underwater 
National Park near Santo Domingo 
in the Dominican Republic, 
attempting to trace several artifacts 
discovered by his team to the 
Spanish frigate Nuestra Señora de 
Begoña, sunk in 1725. 

Beeker’s research in the 
Dominican Republic also focuses 
on the indigenous people known 
as the Taino, who inhabited 
Hispaniola prior to the arrival 
of Europeans in the 15th and 16th 
centuries. IU researchers have 
worked on numerous Taino 
archaeological sites throughout the 
country, including what Beeker 
considers to be one of the most 
important archaeological sites in 
the Americas: La Aleta. The subject 
of the Emmy-Award-winning 
documentary Secrets of the Lost 
Tribe, La Aleta is a ceremonial 
sinkhole in the Dominican 
Republic’s East National Park. It 
contains thousands of artifacts that 
give an important and intimate 
look into life before Christopher 
Columbus landed in the Americas 
in 1492. 

Beeker was the first to approach 
the Dominican government looking 
for something a little different in 
respect to their historic shipwrecks. 
“We’re the only ones who came to 
that country and said, ‘We don’t 
want a 50-50 split. It all belongs to 
the government,’” he said. He has 
seen the positive changes in the 
government brought on by this 
new attitude, despite the allure of 
recovering riches. Beeker is always 
quick to remind them with a phrase 
that has become his motto: “You 
can only sell it once as a treasure 
hunt. You can sell history forever as 
a living museum.” AD
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Y
our first trip to a dive destination can engulf you in new 
experiences — unexplored sites, unfamiliar creatures and 
sometimes unanticipated situations. While you have likely 
researched the dive operator and read online reviews about 

them, it’s a good idea to evaluate them in person after you arrive. 
Here are some guidelines to help you determine if you can trust the 
business with your safety. 

BEFORE THE DIVE
Look around at the state of the shop. Is it cluttered and disorganized? 
Is the rental gear old, unclean, in obvious disrepair or showing signs 
of serious wear? If the staff doesn’t maintain the building or their 
equipment, then chances are they may overlook or take little care with 
other aspects of the operation. 

Ask questions of the staff members, and pay attention to both 
the substance of their answers and their demeanor while talking 
with you. They may answer your questions fully, provide additional 
information and do so with friendliness and enthusiasm, or you 
may encounter a staff member who seems to be going through the 
motions and is not willing to engage with you. Their attitude can 
help you determine if you can trust them during your dives. 

Ask if they can handle repairs, ask about their policies, and ask 
them about any special accommodations you may need. Ask other 
divers in the shop if they have dived with them before and what their 
experience was like. The responses you get from other divers and the 
thoroughness of the staff’s answers will give you some idea about how 
dedicated the business is to taking care of you as a diver.

BOARDING THE BOAT
Any vessel with more than six passengers for hire that is operating 
from a U.S. port must have a U.S. Coast Guard (USCG) inspection 
certificate, so make sure you see that displayed. A captain of a boat 
operating within the U.S. and while carrying passengers for hire must 
also be licensed by the USCG. Smaller vessels or those that operate 
from ports outside the U.S. are subject to different regulations.

The boat should also have appropriate safety equipment: a 
fire extinguisher, personal flotation devices for every person, a 
first aid kit, an oxygen unit, a radio and nonskid decks. The usual 
modifications for divers should be present as well, including an 
adequate platform and ladder, descent lines and well-organized 
gear stations with proper, secure storage. The captain should tell 
you where all the safety equipment is located during the boat safety 
briefing, which should happen before you leave the dock. This is also 
a time to ask questions and make sure you feel comfortable with the 
boat and its equipment.   

ON BOARD
Now that the dive shop and the boat have passed muster, the last 

step is preparing to dive. The divemaster, who should be certified, 
should give a thorough dive briefing. A good divemaster will get to 
know everyone on board and understand each diver’s skill level and 
experience. You should understand the system used to account for 
each diver — there must a physical count in place — and what will 
happen in case of an emergency in the water. 

Remember to trust your intuition and be willing to find another 
operator or cancel your dive if you feel unsure or unsafe. Experienced 
divers may be savvy about spotting potential issues, but even novice 
divers can rely on common sense to tell them if something isn’t 
right; if something feels off to you, it probably is. Any one warning 
sign alone may not necessarily indicate an actual problem. But any 
indication of a problem or combination of problems could potentially 
increase your risk, so it is up to you to recognize the signs and keep 
yourself safe.
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PUBLIC SAFETY ANNOUNCEMENT

T
his familiar information is on the 
back of your DAN® member card. 
Calling the DAN Emergency Hotline, 
which has been serving divers in 

need since 1980, connects you with our 
in-house dive medical experts who will help 
you respond to the accident, direct you to 
the best treatment options wherever you are 
or arrange medical evacuation if necessary. 

If you or someone you know is involved 
in a dive accident, first call to activate 
emergency medical services (EMS), and 
then call the DAN Emergency Hotline.

Dive accidents do not have to render 
divers unconscious or bleeding profusely to 
be life-threatening: Many seemingly benign 
symptoms of decompression sickness (DCS), 
such as a skin rash, can be precursors to 
more severe forms. Sometimes divers don’t 
regard their situation as an emergency 
and subsequently don’t activate EMS; they 

may even seek treatment by transporting 
themselves to a nearby chamber, which 
often results in refusal of treatment and a 
delay in proper care. 

Divers with suspected DCS should be 
transported to a hospital or emergency 
care clinic for immediate evaluation and 
stabilization and for treatment of any 
injuries. If recompression treatment is 
advised, the treating physician will make a 
referral to a hyperbaric chamber that treats 
divers. Chambers are used to treat a variety 
of injuries and ailments, and many do not 
accept divers. Among chambers that do treat 
divers, the one closest to you may not treat 
civilians. Some facilities are not equipped 
to treat emergency patients and require a 
physician’s referral to administer treatment. 

Calling DAN will help you avoid any 
unnecessary delay in treatment and ensure 
that you are following the protocol prescribed 

by your DAN membership, DAN Dive 
Accident Insurance or DAN Travel Insurance. 
Attempting to coordinate services on your 
own could result in a denial of coverage 
when you file a claim for reimbursement. 
Letting DAN coordinate your assistance 
ensures that you get the coverage you pay 
for and allows you to focus on what really 
matters: your health and safety.

REMEMBER TO CALL DAN

T
he foundation of the DAN® Hazard 
Identification and Risk Assessment 
(HIRA) program, the HIRA Level 1 
assessment is “the basic level of 

awareness and preparedness that any dive 
operator or professional should have,” says 
Francois Burman, who led the program’s 
development.

All DAN professional and business 
members can use their DAN account to 
access a free online tool to assess their own 
dive operation for safety fundamentals. The 
program is an easy way to identify and correct 
some of the most common risks — such as 
carbon monoxide contamination, tank filling, 
customers who are a hazard to themselves, 
and lack of written and practiced emergency 
action plans for situations they could find 
themselves in  — gathered from DAN’s 
extensive data. HIRA level I is designed to be 

flexible to meet the distinct needs of busy dive 
pros and businesses and help them reduce 
risk to themselves, staff and customers.

Having basic first aid equipment on hand 
and training to use it, operating with safe 
working practices, planning for emergencies 
such as a lost diver and securing liability 
insurance indicate that a dive pro or business 
is already following the tenets of the first 
level of HIRA. By having a foundation of 
safe practices, they “can better prevent 
injuries, keep injuries that do happen from 
becoming more severe and deal with basic 
emergencies,” Burman says.

Divers should expect their dive service 
providers to comply with at least this level 
of safety, which indicates that a business 
is serious about reducing injuries and 
establishing and maintaining a culture of dive 
safety for themselves and their dive community. 

The HIRA Level 1 assessment will help 
dive businesses and professionals identify 
if they have the proper equipment and 
training in place, are following the minimum 
standard operating procedures, and are 
prepared for the most important of the 
emergency situations that they might face. 
Through the appraisal of risk factors and 
with guidance on how to minimize those 
risks, the program will help improve safety 
with the goal of protecting everyone involved. 
Find out more at DAN.org/HIRA. 

PROGRAM SPOTLIGHT

HIRA LEVEL 1 ASSESSMENT

FOR EMERGENCIES: DAN EMERGENCY HOTLINE +1-919-684-9111. Available 24/7 for 
diving and nondiving emergencies (including TravelAssist services). DAN MUST ARRANGE 
ALL TRANSPORTATION PRIOR TO EVACUATION. Collect EMERGENCY calls are accepted. 
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I don’t believe my wife, Anna, has any more 
parasites than anyone else, but after watching 
so many cleaner shrimp make beelines for 
her fingers over the years, it could make you 
wonder. Anna’s enjoyable interactions with 
parasite-picking shrimp date back to our first 

dives together in the Caribbean. To this day she finds 
it difficult to swim past the tentacles of a corkscrew 
anemone — the home of symbiotic Pederson cleaner 
shrimp — without having a quartet of the dainty 
do-gooders hop aboard her outstretched hand and give 
her a manicure. 

Reef fish often suffer from persistent infestations 
of irritating parasites — tiny crustaceans that attach 
to fish to draw the blood required for their next molt. 
Infested fish regularly visit areas known as cleaning 
stations, which are populated by fish and shrimp 
species that have adapted to feast on the pests. 
Cleaners occasionally take bites of healthy skin, scales 
and mucus at the painful expense of their clients. 
Fortunately, in Anna’s case, the shrimp were after 

rough skin around her nails instead of parasites. One 
morning at an unusually active cleaning station, she 
took her skill to another level, attracting three different 
species of shrimp and a cleaning goby to her hand at 
the same time, which should set a record for whimsy. 

Pederson shrimp perch on or near the tentacles of 
corkscrew anemones spiraling out from openings at 
the base of reef rocks and coral heads. In a mutualistic 
arrangement, the anemones protect the shrimp with 
their stinging tentacles and in exchange get a portion 
of their nutritional needs from the shrimps’ waste. The 
anemones’ tentacles also serve as signposts advertising 
the entire affair. 

If you care to try this cleaning feat for yourself, here 
are a few of Anna’s tips: 

• To prevent damage to coral, find an anemone 
extending from a rock on the sand. 

• Look for shrimp waving their antennae, which 
indicates their desire to clean. 

• Rest your palm at an angle, with your fingertips an 
inch away from the anemone’s tentacles. 

PEST CONTROL: PART TWO
THE MANICURE
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ENCOUNTERS

Text and photos by Ned and Anna DeLoach

From left: Pederson cleaner shrimp (Ancylomenes pedersoni) 
inside the tentacles of a corkscrew anemone (Bartholomea 

annulata); Pederson cleaner shrimp attending a parrotfish client; 
red snapping shrimp (Alpheus armatus) cleaning Anna’s fingers
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• If they judge you worthy, two to four shrimp will
sail out to your hand within seconds and begin
picking at your fingers with slender mouth parts
that are modified into forceps-like claws.

The shrimp have a taste for cuticles and broken skin 
but find cuts and scrapes irresistible. If you are ignored 
at first, don’t lose heart. For unexplained reasons, 
cleaners of all types are not always in the mood to 
feed. In such cases, do like the fish: Find a different 
anemone, and try again. 

A few decades ago, while we were living in Bimini, 
Anna’s adventures with aquatic grooming led to a 
discovery. Red snapping shrimp, alone or in pairs, also 
inhabit the tentacles of corkscrew anemones. Unlike 
Pederson cleaner shrimp that float out to your hands 
like toy balloons, red snapping shrimp are beefy, 2-inch 
brutes, each armed with an oversize claw worthy of a 
B movie. An oncoming rush of the weapons with their 
accompanying pops caused us to yank back our hands, 
ending many a manicure. Slow hands received pinches 
as a reminder to stay clear of the snappers’ home.

Years ago, when first trying to understand cleaning 
behavior, we noticed certain flat-bodied clients 
such as Spanish hogfish leaning so close to the 
anemones that events happening behind the client 

remained hidden. This behavior seemed strange 
considering that all the other client fish positioned 
themselves inches away from the anemones. This 
conduct coupled with the snappers’ reluctance to 
venture outside the tentacles made us wonder if our 
unruly snappers could also be cleaners. It seemed 
unlikely, and the behavior hadn’t been reported in 
scientific literature. The subject was forgotten, or so I 
supposed, until the next day when Anna motioned me 
over to where she knelt next to a familiar anemone. 
As I settled at her side, she slipped her hand next to 
the tentacles. Within a minute not one but a pair of 
snapping shrimp busily nibbled her nails. 

When we were back aboard the boat, she explained 
her magic: After giving the snapper problem some 
thought, she began to suspect that the jerks of our 
retreating hands caused the shrimps’ aggression. That 
morning, in a bit of derring-do, she placed her fingers 
in front of the same anemone where she had received 
a nip the day before. As soon as she settled her 
sacrificial hand, she turned away, squeezed her eyes 
shut and waited. Instead of a nasty pinch, she felt one 
tentative peck and then another. Opening first one eye 
and then the other, Anna watched a pair of the once-
feared snapping shrimp give her the most memorable 
manicure of her life. AD
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DIVE 
FITNESS

S
cuba diving requires transporting gear in 
a variety of environments, frequently with 
awkward or uneven load distribution. These 
dynamic kettlebell exercises improve range of 
motion, independently strengthen each side of 

the body and help train your body to respond to a variety 
of environmental conditions that you may encounter while 
gearing up and diving. Introducing complex multijoint, 
unilateral movements helps develop balanced strength and 
range of motion, which are beneficial for injury prevention 
before, during and after your dive.

Start with a lightweight kettlebell (or no weight), 
and progress to a heavier weight as tolerated without 
compromising your form. Complete 10 repetitions of 
each exercise on each side of the body before moving 
on to the next exercise. After completing one set of 
each exercise, repeat for up to three sets.

TURKISH GET UP
1. Start by lying on your right side in a fetal position

with the kettlebell at chest level.
2. Slide your bottom hand palm up through the handle

and overlap the top hand.
3. Pull the kettlebell close to your chest.
4. Roll to your back, and use both hands to press up

the kettlebell over your chest.
5. Bend your right knee, keeping your foot flat on the

floor. Release your left hand, and position your left
arm flat on the floor at an approximately 45-degree
angle from your body.

6. Using the support of your left arm, sit up tall and
straighten your arm to prop yourself up. The
kettlebell should now be overhead.

7. Using your support arm and right foot, lift your
hips and slide your left leg under your body,
placing your knee under your armpit approximately
one hand length from your support hand.

8. Remove your support hand from the ground,
and pivot your bottom leg until you are in a half-
kneeling position with the kettlebell overhead.

9. Push the toes of your bottom foot into the ground
and transition to a standing position, finishing with
your feet together.

10. Transition back to the floor, working backward
through each step.

Tips:
• Complete this exercise in a slow and controlled manner.
• Keep the kettlebell in line with or slightly in front of

your shoulder joint to avoid weighted hyperextension.
• If you feel lightheaded when transitioning from lying down

to standing, take a break in a seated or prone position.
Modification: Use a foam block to simulate weight.
Challenge: Increase repetitions or weight.

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

DYNAMIC 
KETTLEBELL 
EXERCISES
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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.

REVERSE LUNGE WITH ALTERNATING 
KETTLEBELL HALO
Complete 10 repetitions on each side per set.
1. Start by holding the kettlebell by the “horns” upside 

down at chest level with your feet together.
2. Take a step back, lunging the back knee toward  

the floor.
3. Slowly circle the kettlebell around your head once in 

each direction, keeping it close to your head.
4. Return to standing position. 
5. Repeat, lunging with the opposite leg.

Tips:
• Keep your head still, and do not accidentally bump 

your head with the kettlebell.
• Make sure your feet are about shoulder-width apart.
Modification: Use a shallow lunge. 
Challenge: Drop your knee closer to the floor, with a 
goal of being within 1 inch.

ONE-ARM BOTTOMS-UP RACK CARRY
1. Grasp the top of the handle with one hand, place the 

other hand underneath the bell, and lift the kettlebell 
to the bottoms-up rack position, with the elbow 
slightly below shoulder level.

2. Keep your grip and core as tight as possible.  
Place your other hand behind your back to minimize 
counterbalancing.

3. Slowly walk forward for 20 steps.
4. Slowly walk backward for 20 steps.

Tips:
• Make sure you have a clear path, especially for the 

backward walking.
• Maintain tight core muscles.
Modifications: Start with a lightweight kettlebell, or use 
a normal rack position instead of bottoms up.
Challenge: Gradually increase the weight.

ELEVATED QUADRUPED PULL THROUGH
1. Start on your hands and knees with your wrists directly 

under the shoulders and hips directly over the knees.
2. Position the kettlebell at chest level outside of your 

shoulders.
3. Lift your knees slightly off the ground.
4. While maintaining a stable trunk, use the hand on the 

side opposite of the kettlebell to grasp the handle and 
drag or lift the bell in a straight line to the other side.

5. Place the working hand on the ground, and repeat 
on the opposite side.

Tip: Try not to rotate your trunk.
Modifications: Start with a lightweight kettlebell, and 
keep your knees on the ground.
Challenges:
• Drop your knees to within 1 inch of the ground 

without touching. 
• Increase the weight when you can complete the exercise 

with your knees within 1 inch of the ground. AD
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P
uff … snuffle … sputter. The sound of 
robust, hearty breaths breaking the water’s 
surface is a sweet, melodic symphony to 
any manatee lover’s ears. They had me at 
the first boisterous exhale.

It seems the more things change 
in and around Crystal River, Florida, the more the 
manatees stay the same — except for their climbing 
numbers. The manatee population in the Kings Bay 
area is increasing and thriving. Observers are able to 

view them from beautiful tree-lined boardwalks and 
also have the unique opportunity to experience them 
below the water’s surface. 

To protect Florida’s state marine mammal, the 
charismatic manatee, the U.S. Fish and Wildlife Service 
(FWS) developed regulations for both topside and 
underwater visitors to follow. The information, rules and 
photographs collected here will help illustrate the magical 
encounters, but status, rules and regulations can be 
modified at any time. For the most current information, 

Text and photos by Carol Grant

ENCHANTING MANATEES 
OF CRYSTAL RIVER 

An early-season manatee gazes in wonder. 
Natural light and blue water highlight the 

fall season at Big Sister Spring.



contact the Crystal River National Wildlife Refuge or visit 
their website at fws.gov/refuge/Crystal_River.

Are you yearning to hear the serenade of manatee 
exhales and see those soulful black-button eyes up 
close? For in-water observation your options include 
a wide array of local boat operators, or private boat 
rentals are available for those who feel confident 
about how to quietly anchor and avoid manatees. An 
informative series of instructional “Manatee Manners” 
videos is required viewing. 

My favorite way to see manatees is from a kayak 
with no audible motor. Visitors can rent kayaks at 
many spots around Kings Bay, but be aware that tie-
up areas to see manatees are few and can often be 
crowded. Try to avoid holidays and other busy times. 
Few things are better than the peaceful experience of 
gazing at manatee antics underwater and then paddling 
back, stopping for a moment and noticing dozens of 
manatees surrounding your kayak, swimming by as 
they frolic with obvious joie de vivre.

Spring outflow water temperatures typically measure 
around 72°F near the springhead. On colder Florida 
winter days (which is the best time to observe large 
numbers of manatees) the surrounding water can be 
a couple of degrees cooler, so a 5 mm wetsuit with a 
hood will keep most people comfortable for more than 
an hour in the water. Warmth is necessary because fast 
and jerky movements can startle manatees. A warm and 
relaxed snorkeler with a well-fitting mask is more likely to 
experience a once-in-a-lifetime profound encounter. 

THREE SISTERS SPRINGS
Three Sisters Springs — composed of the lobes Pretty 
Sister, Big Sister (or Deep Sister) and Little Sister — 
combine to form the jewel in the crown of Crystal 
River. The dramatic rainbow light streaming through 
the trees illuminates the water running so clear it’s 
like an underwater dream. Three Sisters, and all the 
freshwater springs in Kings Bay, are influenced by tide 
and wind, so water clarity can vary greatly at any of the 
spring sites throughout the day. Idiot’s Delight 1 and 2, 
the two springs to the left and right of the entrance to 
Three Sisters, are often sanctuaries during the manatee 
season, which runs from Nov. 15 to March 31. Water 
can be quite clear in these areas. Idiot’s Delight 1, 
usually the warmest spot in Kings Bay, is the longtime 
primary manatee sanctuary and is often packed with 
sea cows. Idiot’s Delight 2 is used as a sanctuary as 
needed. These sanctuaries are set aside for manatees 
only with no human entry allowed. 

FWS established two additional manatee-only 
areas inside of Three Sisters in March 2016. Noted as 
closures with visible underwater markers, the eastern 

and western lobes known as Pretty Sister and Little 
Sister are sanctuaries during the winter manatee 
season. Snorkelers can still observe manatees at Big 
Sister and other open areas within Three Sisters. While 
I miss experiencing the areas of Three Sisters Springs 
that are now set aside for manatees only, the other 
areas are still lovely, and manatees need space to call 
their own without human interference. 

Three Sisters Springs is open for in-water 
observation and exploration year-round except for 
seasonal lobe closures. During manatee season, water 
is accessible if the Gulf of Mexico water temperatures 
stay above a specified threshold. The United States 
Geological Survey (USGS) studied manatee usage of 
Three Sister Springs, including Idiot’s Delight, and 
found that one water-temperature-data buoy accurately 
predicted increased manatee usage. Data from that 
buoy, which is at the mouth of Crystal River at Shell 
Island, is now used to open and close swimmer access 
to Three Sisters. The Shell Island buoy temperature 
needs to stay above 62.6°F (17°C) for 24 hours before 
in-water human access is allowed. When the water 
temperature is below that threshold, snorkelers can 
remain outside the Three Sisters entrance, where 
surprising encounters with manatees can still happen 
as they swim in the clear water near the boundary. 
Access USGS temperature data for Shell Island at 
tinyurl.com/Shell-Island-temps.

In 2016 FWS implemented a rule eliminating flash 
photography in the waters of Three Sisters Springs. 
While this is the only place in Kings Bay where this 
rule is enforced, it’s best to photograph without strobes 
throughout the area. In my experience, the other 
spring areas don’t benefit from external lighting. Other 
areas such as King Spring and Hunter Springs are more 
open and prone to particles in the water column, so 
strobe use there usually creates more problems than 
it solves. Harness the natural Florida sunlight instead. 
The creativity and fun of working with natural light 
might surprise you, and split photographs are much 
easier without the extra bulk. 

THREE SISTERS SPRINGS BOARDWALK
For a different perspective or during an in-water 
closure of Three Sisters Springs, view the manatees 
from topside. On some days visitors on the boardwalk 
can see more than 200 manatees as well as other 
wildlife in this beautiful setting. A restored wetland 
area on the property can provide glimpses of alligators, 
snapping turtles, bobcats and many species of birds, 
including eastern bluebirds using segmented small 
spring pools near the bank as their own personal hot 
tub on a misty cool morning.
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Clockwise from top left: This cool winter day had clear water, abundant manatees and the bluest sky around near the Idiot’s Delight 
sanctuary. Rainbow sunlight highlights this adorable manatee calf while he stretches on a cool day in February. In January the morning 
temperature was 34°F so the inner springs were open for manatees only, but there was abundant fascination from the boardwalk at 
Three Sisters Springs. A snorkeler displays respectful passive observation at Big Sister Spring.

KING SPRING (MAIN SPRING)
King Spring has remained the same for years and is 
always a reliable spot to see manatees, some of which 
can be quite gregarious at this location. Outside water 
intrusion affects the visibility and makes it challenging 
to photograph here, but it’s a fantastic place for an 
up-close in-water manatee encounter. 

HUNTER SPRINGS
Composed of Jurassic Spring, House Spring and 
Hunters Cove, Hunter Springs has seen a dramatic 
improvement in visibility since a restoration effort 
replanted eelgrass, which has taken hold. Be careful 
when snorkeling in this area because the bottom 
substrate is generally mucky, even with the newly 
rooted eelgrass, so it’s prone to becoming stirred up 
by manatee and human activity. It’s difficult to control 
particles in photographs around Hunter Springs, but 
it’s a great place to float while quietly observing and 
listening to manatees chomping on the eelgrass, even 
during the warmer months. Be sure to tow a dive 

flag when snorkeling if it’s more than 100 feet to your 
vessel. The recently revamped Hunter Springs Park 
has a wide boardwalk, playground, large swimming 
area and beach kayak launching section. 

Draw close to the lovely spring water and listen.  
If you hear a “puff ” in the water, see if your heart 
skips a beat in joyful affection. Perhaps the enchanting 
manatees will have you in love at first puff, too. AD
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A
n elongated ocean fish with a tall dorsal 
fin, the fascinating striped marlin 
(Kajikia audax) can be challenging 
to document. As a photographer, 
I’m interested in its ability to change 
the color of its vertical bars, shifting 

from dark blue to phosphorescent blue or lavender in 
the blink of an eye. The expansion or contraction of 
special pigmented cells called chromatophores creates 
this natural light show when the fish gets excited, such as 
when feeding or trying to attract a mate. 

As a diver and a swimmer, I’m fascinated by the 
striped marlin’s ability to swim long distances and at 
average speeds reportedly up to 50 miles per hour — 
similar to its cousin, the blue marlin; it is bested among 

fish only by the sailfish and perhaps the black marlin. 
Its anatomy, with elongated tail lobes that reach 
undisturbed water beyond the turbulence its body 
creates, helps to power this exceptional swimmer. 

Another exceptional characteristic of striped marlin 
is their growth rate, which is among the fastest of 
all bony fish. Growth is particularly rapid during the 
first two years of life. Contributing to this fast growth 
among billfish and large-bodied tuna is their ability 
to deliver oxygen and metabolic substrata to tissues 
at a high rate more akin to mammals than fish. An 
advantage of this high-performance physiology is a 
rapid rate of tissue turnover, which facilitates equally 
rapid rates of somatic growth. Juvenile growth rate and 
large maximum body size are selective for open-ocean 

STRIPED MARLIN
Text by Sabrina Belloni, photos by Franco Banfi
SEIZING A FLEETING PHOTOGRAPHIC OPPORTUNITY



From left: Several striped marlin approach a bait ball in Magdalena Bay. A freediver photographs striped marlin. 

Opposite: Striped marlin feed on a Pacific sardine (Sardinops sagax) bait ball in Magdalena Bay.
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fish because of the long distances between feeding and 
spawning grounds and the difficulty for vulnerable 
juveniles to avoid predation.  

DISTRIBUTION
Striped marlin, which can swim thousands of miles and 
are found in the vast tropical and subtropical oceans, 
are apex predators that feed on the fastest prey. They 
are a highly migratory, broadly distributed pelagic 
species, showing considerable variation in spatial 
distribution because of habitat preference. They are 
found in more temperate waters than other billfish. 

Climate change due to anthropogenic impacts 
is affecting the global oceans, particularly causing 
increased water temperatures and negatively affecting 
marine ecosystems. Due to their highly migratory 
nature, large pelagic species such as tuna and billfish 
are likely to change their distribution in response 
to climate-related environmental variability before 
other fish species. A reasonable assumption is that 
future increases in sea surface temperatures will lead 
to a northward displacement of striped marlin in the 
northern Pacific Ocean. 

Studies of their distribution are important to 
characterize the marlins’ water-column activity. If 
striped marlin occupy a vertical habitat that is different 
from more commercially important species such as 
tuna, commercial fishing can exploit this separation to 
target higher-value fish and avoid catching unwanted 
species they usually discard. Researchers use simple 
pop-up tags and more sophisticated telemetry tags 
to provide important information about the striped 
marlin’s behavioral ecology and population biology. 
Recreational fishing for marlin has generated most of 
the scientific information available; several thousand 
striped marlin are tagged and released in a typical year 
within recreational fisheries. 

Research based on ultrasonic telemetry and pop-
up archival satellite tags has revealed that the vertical 
habitat of striped marlin is defined by three primary 
oceanographic conditions: temperature relative to 
the surface, oxygen saturation (since seawater is 
more viscous and oxygen-poor than air) and light 
penetration in the uppermost part of the ocean known 
as the epipelagic zone or mixed layer. Striped marlin 
spend at least 54 percent of their time between the 
surface and a depth of about 33 feet across all regions. 
Individuals remain near the surface at night; during 
the day they stay near the bottom of the mixed layer, 
which has varying depths — typically ranging from 80 
feet to 656 feet — and is defined by temperature and 
salinity levels similar to those at the surface.

 Striped marlin have less vertical activity below the 
mixed layer, spending only 5 percent to 20 percent of 
their time at that depth. They can tolerate the lower 
temperatures and oxygen concentrations for only a 
short time, suggesting that key ecological functions 
such as hunting and avoiding predators may occur 
there. Their dives to below 160 feet to feed at night 
indicate that the thermocline may hinder their vertical 
movement. Catch rates are higher in areas where 
shallow thermoclines compress vertical habitat than 
in areas with deep thermoclines, further highlighting 
the impact of thermal preference on the distribution of 
striped marlin. 

PHOTOGRAPHIC CHALLENGES
Seeking a good opportunity to photograph striped 
marlin, I traveled to Puerto San Carlos, Mexico. 
November and December are the peak months to see 
striped marlin in action off the coast of Magdalena 
Bay as they feed on large bait balls of sardines on the 
surface, while frigates and other marine birds assault 
the sardines from the air.  

http://alertdiver.com/
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It can be difficult for 
photographers to get the images 
they want: The surface is often 
rough, making it difficult to be in 
the right position; fish scales can 
reflect sunbeams and make the 
lighting difficult; or retreat may be 
necessary to avoid being injured 
by the fish. Time may be limited: 
When the bait balls disperse, so do 
the marlin. But when all conditions 
are perfect, you may see striped 
marlin working alongside sea lions, 
sailfish, mahi-mahi or tuna to push 
the bait balls to the surface before 
hunting together. These awe-
inspiring moments of seemingly 
unreal action are difficult to put 
into words. 

Underwater photographers 
are never guaranteed to find 
subjects; if subjects appear, 
they may be wild, fast, shy or 
hypersensitive. There often may be 
only one opportunity to take the 
perfect photo in this challenging 
and thrilling environment. A 
photographer needs to get used 
to the open ocean and become 
comfortable with perceiving fast 
and skittish animals, anticipating 
the moment and shooting 
quickly. The animals here might 
not give you a second chance, 
so every element must be ready: 
the camera, housing, underwater 
gear and, most important, the 
photographer. A problem with any 
one item can cause you to miss 
what might be your only window 
of opportunity. 

In the epipelagic zone, the 
water column is often filled with 
tiny bubbles or particles such as 
planktonic organisms that are 
difficult to see. These particles 
often merely reflect the light, but 
sometimes on bright, sunny days 
the additional light penetrating 
the shallow water can make the 
environment look milky. The 
easiest way to shoot a decent photo 

in that condition is to get close 
to your subject; the shorter the 
distance, the less water is between 
the subject and your camera. But 
how do you photograph a large 
group of striped marlin, sea lions, 
marine birds and others who are 
focused on feasting?

The first step is to stay beside a 
slow-moving bait ball and out of 
the way of the attacking predators 
to avoid dangerous situations. A 
good guide can help you spot the 
right bait ball so you can swim 
safely along the side at a distance, 
watching the marlin streak by 
to feed. When wild animals are 
focused on food, they are less 
skittish or sensitive about divers 
in the vicinity. Study the subjects’ 
behaviors, carefully watching their 
movements, trajectories and how 
they work together. Slow down your 
own adrenaline by concentrating 
on the subjects, and try not to 
rush. After finding the right bait 
ball and choosing a few reliable 
animals based on their swimming 
and other behaviors, begin to trace 
their trajectories while adjusting the 
framing and lighting. 

Your mind and hands must be 
ready to act as if they are playing 
a well-known symphony. Meter 
the background water, select the 
right exposure and composition, 
and make slight adjustments as 
conditions change — your actions 
should be second nature gained 
through practice. Move slowly and 
calmly around the animals, and 
stay out of their way. To get a good 
photo in an active environment, 
you must learn to foresee an 
animal’s next movement and press 
the shutter before it happens. 

Mastering great technique 
is important, but getting great 
photographs of pelagic animals 
also means being in the right place 
at the right time — and seizing a 
fleeting opportunity. AD
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Late in the evening in the quiet 
inky-black water of Balayan 

Bay in the Philippines, a young 
adult female blanket octopus 

(Tremoctopus gracilis) opens her 
blanket, snapping it tight from 

the sides. Ocellate markings run 
the entire length of her pink- and 

green-hued blanket.
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P
atagonia, Chile, is one of the most 
naturally beautiful regions in the world, 
with its stunning juxtapositions of 
deep-blue fjords cut between islands 
with mountain peaks that soar into 
the clouds. The region, known for 

its diverse wildlife, is characterized by violent and 
unpredictable weather. The weather makes air travel 
uncertain year-round and permits only the most 
intrepid seafarer to pursue the natural bounty within 
its unknown and unsure waters. More than anything, 
however, Patagonia is known for being remote.

All of these factors contributed to my decision to 
attend a National Outdoor Leadership School (NOLS) 
course in the Chonos Archipelago of Chilean Patagonia in 
spring 2017. NOLS is an outdoor education program that 
organizes trips for children, teens and adults to learn the 
necessary survival and leadership skills to safely navigate 
through potentially uncharted or unknown territory. 

I chose one of the most challenging and rigorous 
courses NOLS offers: a full semester in the most 
remote parts of one of the most remote places on 
earth. Our semester would consist of three sections: 
a 30-day kayak trip in the archipelago, a 30-day 
mountaineering expedition on the northern ice 

sheets (one of the largest contiguous glaciers north of 
Antarctica) and a 10-day solo trip, planned by students 
to be done at the end of the semester without the 
assistance of the trip leaders. Students split into two 
groups: one to kayak first and the other to mountaineer 
first. I was in the kayak-first group and made it just 20 
days when disaster struck.

We were deep into the planned route of our kayak trip 
by the 20th day. We moved along at a decent clip, about 
20 miles per day, jumping from island to island, where 
we would set up camp every night along the beach. This 
particular night, we camped on a pebble beach between 
two large, rocky cliff structures that formed a natural 
barrier from the wind. At sunset we began settling into 
our tents; when nature called, I put on my boots and 
scrambled over a cliff to do my business.

The waters surrounding our campsite have enormous 
semidiurnal tidal fluctuations, which are largely due to 
the latitude and the shape of the surrounding fjords. This 
meant that at high tide the cliffs adjacent to our campsite 
were totally submerged, providing a perfect environment 
for algae and other marine fauna to grow on the rocky 
cliff face. At low tide these cliffs can turn into a slippery 
death trap for an unsuspecting passerby, such as myself. 
On my way back to the campsite, my headlamp reflected 
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DAN members are not only divers but also adventurous 
travelers and explorers. If you are injured while on a trip, 

whether you are diving or not, always call DAN as soon 
as you are able to find out how we can help you. 

Painful Fracture in Patagonia By Harrison Cann
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off a pair of glowing green animal 
eyes, and in that split-second of 
distraction I lost my footing on the 
algae, which sent me tumbling head 
over heels more than 10 feet down 
the cliff face. I landed on my left 
foot with the full force of my body. 

After hearing something crack 
with a sound not unlike breaking 
wood, my vision spun. The pain 
was unlike anything I have ever 
experienced, and it caused me 
to immediately and involuntarily 
expel my evening meal. I couldn’t 
breathe or speak for what felt 
like an eternity, but after what in 
reality was close to 30 minutes I 
was finally able to cry out for help, 
and my group members came to 
my rescue. Once back at camp 
it did not take long to establish 
that the injury was significant. 
Between the deep purple shade 
traveling up my leg and the near-
immediate swelling, it was clear 
that something was broken.

The next challenge was to get 
from this remote area to further 
medical attention, which was 
much more easily said than done. 
Our location made air evacuation 
impossible, leaving boat evacuation 
as the only way to go. At this point 
foul weather seemed to be the only 
thing missing from this series of 
unfortunate events, but it soon 
came. A storm that prevented all 
craft from leaving their harbor to 
come to us gave me 36 additional 
hours of beach time. I was finally 
loaded onto a boat and took my 
last glimpse of that fateful beach. 
As we motored away, I knew my 
journey was far from over. 

My first boat ride took four 
hours but was only a one-hour 

car ride from my second boat. My 
second boat trip was just an hour, 
but once ashore I had to ride in 
the back of a truck for an hour and 
a half. After that I switched rides 
and was able to ride inside the 
car for the next four hours. Then 
we finally reached paved roads, 
which led me back to Coyhaique, 
Chile, where the NOLS base was 
located. From there the story is 
less exciting, as it is mostly about 
medical appointments and less-
complicated travel back to the 
United States, where my tibia  
was confirmed as broken and my 
care concluded.

At this point you may be asking 
yourself, “What the heck does 
all this have to do with DAN®?” I 
have been a diver all my life, and 
I have had DAN insurance since 
I got certified at 11 years old. I 
have always known that DAN 
would be there for me if I got into 
a tight spot underwater or at sea, 
but as I sat there at my kitchen 
table with my leg in a cast, looking 
through a huge pile of medical and 
evacuation bills, DAN insurance 
was the last thing on my mind. 

Luckily, I reached out to my 
close friend James, who is a DAN 
Pro and DAN Business Member; 
he advised me to call DAN because 
he had heard about them assisting 
members with situations like this in 
the past. It turns out they still do. 

DAN was there for me like they 
always have been. My bills from 
the evacuation nearly ruined me 
financially, and I couldn’t see an 
escape, but the woman at DAN 
I spoke to on the phone couldn’t 
have been more helpful. She helped 
me file a claim, and once it went 
through I realized that the only thing 
my accident ruined was my trip. 

Thanks to DAN, I might one 
day be able to afford a trip back 
to Patagonia so I can finish what 
I started. Next time I’ll be sure to 
avoid the cliffs. AD

SHARE YOUR STORY
Has DAN been there for you? 
Tell us about it at 
ThereForMe@dan.org. 
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P
ushing yourself mentally and physically 
to overcome the challenges of a breath-
hold dive can be a rewarding experience, 
but failing to make the appropriate safety 
considerations can have unfortunate 
consequences. If you prioritize personal 

safety, know your abilities, get proper training and 
dive only under direct supervision of other certified 
freedivers or safety divers, the odds are high that you’ll 
come out of the water ready to dive back in again. 

PERSONAL SAFETY
Unlike scuba diving, freediving doesn’t have a gatekeeper: 
Scuba divers can’t get an air fill or rent equipment 
without a certification card. Freediving, on the other 
hand, is open to anyone with access to a body of water. 
Humans have been freediving since someone looked 
into the water, saw something there that they wanted 
and went in after it. A significant number of freediving 
fatalities result from people diving without any formal 
training, so the challenge for freediving enthusiasts is 
how to encourage people to get training and reduce the 
number of injuries resulting from the sport.

People outside of the freediving community consider 
it to be a dangerous, extreme sport, but following 

proper safety protocols makes it quite safe. It is up 
to every member of the freediving community to 
recognize that diving alone or with an untrained buddy 
is unacceptable and to strongly encourage others to get 
proper training and dive safely.

I have been teaching freediving courses with 
Performance Freediving International (PFI) for more 
than five years, and one of the most common comments 
I hear from students is that they didn’t realize how 
dangerous freediving could be without a trained buddy 
or that having a lookout on the boat is not enough. 
Freedivers need to have eyes on each other on every 
dive and be close enough to intervene if needed. Proper 
training is key to recognizing a problem, being close 
enough to respond and knowing how to react and 
protect the airway of a freediver coming up from a dive. 

A good buddy can retrieve you if you encounter 
a problem while freediving, but being overweighted 
could put you in a situation that even the most vigilant 
and highly trained buddy might be unable to manage. 
Students and untrained individuals often wear too 
much lead so that on the surface with a peak inhalation 
(their lungs completely full) they have to swim to 
keep their heads above the surface. If they were to 
lose consciousness after a prolonged breath hold, they 
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Freediving Safety
By Chris Bustad

A scooter freediver follows a spotted eagle ray. While 
recreationally freediving it is important to stay within 

the limits of the divers you are diving with so if an issue  
occurs at depth they have the ability to assist you.
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would sink below the surface, 
possibly at an alarming rate. 

Many students try to justify 
being overweighted because they 
want to get to the bottom more 
easily. While we all want to get 
down easily and have a relaxing 
dive, appropriate entry technique 
with correct weighting makes it 
even easier than loading up on 
lead. If you are properly weighted, 
you do not have to work as hard 
while diving. Therefore, you 
conserve necessary oxygen and 
are much more likely to return to 
the surface without issue. 

Surfacing is the most critical 
part of a vertical freedive for 
the obvious reason of needing 
to breathe air at the surface but 
also because the partial pressure 
of oxygen in your cells decreases 
as you surface from a freedive. 
Oxygen is depleted as you 
metabolize it to fuel your muscles 
to move through the water; since 
you are holding your breath, you 
are not replacing the oxygen. The 
combined effects of you ascending 
and the pressure surrounding 
your body decreasing can cause 
you to lose consciousness. We call 
this a blackout, and 99 percent 
of blackouts happen either at the 
surface or within 16 feet of it. It is 
optimal to be weighted so that if a 
blackout occurs you will still end 
up at the surface. While blackouts 

seem daunting, freediving courses 
will teach you techniques to help 
you prevent blackouts. You will 
also learn how to respond to 
blackouts if they occur.

LEARNING YOUR LIMITS
Proper weighting and buddy 
contact go a long way to preserve 
your safety, but both safeguards 
could be ineffective if you exceed 
the limits of your experience and 
training. The techniques learned in 
a course will help you dive deeper 
and stay longer, but freediving 
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Kick it up
     a notch
    ...or three

AtomicAquatics.com

With deeper depths, longer bottom times 
or more strenuous dives, buddies may 
need to meet the diver at one-third their 
depth to ensure protection of the airway in 
case of an underwater blackout.

Responding 
to a blackout 
may seem 
intimidating, but 
it is a situation 
that any properly 
trained diver  
can manage.
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limits are based on your personal 
abilities, so listen to your body and 
learn what you can handle.

Freediving in a controlled 
environment, such as in a class, is 
different from going with a buddy or 
two, unsupervised by a professional, 
with a camera or speargun in your 
hand. Out on your own you must 
dive even more conservatively. 
When diving in a group, never dive 
deeper than any of your buddies 
can, and don’t expose the group 
to conditions that any member is 
uncomfortable handling. 

PROPER TRAINING
During the course, your 

instructor should provide a 
comfortable classroom that will 
facilitate learning and encourage 
questions. In confined water, you 
should be in a pool that is warm 
enough to comfortably learn in an 
appropriate wetsuit. For open-water 

training, your instructor should 
choose a site where everyone in the 
class can safely and comfortably 
enter, perform skills and exit. 
Instructors should cancel or 
reschedule sections if conditions 
are unsafe for the course level or 
for individual students who become 
seasick or get excessively cold. 

Freediving instructors will 
encourage you to push yourself 
and perform outside of your 
comfort levels, but you should 
never feel pressured into doing 
something you do not want to do. 
If you choose not to perform a 
necessary skill, however, you will 
not get the certification.

In the end you will have a 
newfound respect for the water and 
the skills you need to freedive safely.

COMPETITION SAFETY
Some divers who have the 
determination to train and the 
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physical ability can freedive at a 
competitive level, where safety 
precautions are paramount. 
Competitive freedivers prioritize 
their personal safety by consulting 
their coaches and announcing only 
performances they can realistically 
attain in the higher-stress 
environment of a competition. It 
is common for athletes to train 
deeper than they plan to perform 
to remove some pressure of the 
competition.  

The Association Internationale 
pour le Développement de l’Apnée 
(AIDA) and the Confédération 
Mondiale des Activités 
Subaquatiques (CMAS), the two 
leading organizations that oversee 
freediving competitions, have 
rules that competition organizers 
must follow. These rules ensure 
the safety of all athletes, safety 
divers, judges and spectators, and 
they keep the playing field even. 

Some rules prohibit athletes 
from exceeding a maximum 
depth compared with their recent 
maximum depths, require use of 
a freediver recovery system or 
require athletes to return to the 
surface if they stop their descent. 
If someone breaks these rules 
or an incident occurs, teams of 
experienced and qualified safety 
divers are ready to make a rescue.

Safety divers (safeties), who have 
their own unique sets of rules that 
correspond to the rules for athletes, 
can be freedivers or scuba divers. 
PFI’s Deja Blue competition in 

Grand Cayman, one of the safest 
freediving competitions in the 
world, includes safety freedivers, 
deep scooter freediver safeties and 
deep scuba safeties to cover every 
zone of the athlete’s dive profile. 

Most issues happen in the 
last one-third of the ascent, so 
freediver safeties go to one-
third of the athlete’s announced 
performance depth and follow 
the athlete up from there. Other 
designated freediving safeties 
follow the athlete down on a 
scooter — at Deja Blue they go 
to depths of 196 feet (60 meters) 
to 230 feet (70 meters). Should 
freedivers have an issue while 
deeper than the upper third of 
their prescribed maximum depth 
on ascent, the scooter safety can 
protect their airway and quickly 
get them to the surface. To protect 
themselves from the effects of 
decompression illness (DCI) 
during these rapid ascents from 
depth, scooter safeties will offgas 
by breathing gas with elevated 
partial pressures of oxygen at the 
surface, a technical freediving 
technique developed by Kirk 
Krack, PFI’s founder and CEO. 

Scuba safeties must not only 
have proper technical training and 
the experience to operate at these 
depths but also be well versed in 
freediving so they know what to 
look for and how to respond in a 
freediving emergency. They can use 
noisemakers to signal a problem 
and initiate the freediver recovery 
system or directly intervene 
by attaching a lift bag to the 
blacked-out or injured freediver, 
quickly sending him or her up the 
competition line to the surface. 
The many facets of safety in 
freediving start with assuming 
personal responsibility. Never 
freedive alone, and always get 
training from a recognized agency 
to ensure your safety and the 
safety of the sport. AD
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R
ecreational diving is becoming more 
popular in China every year. With 
about 500,000 dive certifications 
issued in 2018 alone, there is 
increasing need for dive physicians, 
treatment facilities and research. 

Weigang Xu, M.D., Ph.D., current director of the 
Department of Diving and Hyperbaric Medicine at the 
Military Medical University in Shanghai, is well-known 
in the field. He has worked as a dive physician since 
1995; he received his doctorate in dive medicine in 
2003 and became a professor in 2012. Head of the only 
organization in China eligible to train dive physicians 
for military, commercial and recreational diving, Dr. 
Xu has published more than 100 papers in domestic 
and international journals, authored 18 textbooks and 
monographs, and received numerous awards for his 
publications, teaching and research.

In almost all Chinese academic organizations in the field 
of diving and hyperbaric medicine, Xu is either chair, vice 
chair or a committee expert member, and he has organized 
national and international academic conferences on the 
subject. He has also mentored most doctoral fellows in dive 
medicine in China for the current and past several years.

Describing Xu’s research focus is a challenging task 
because his group has considered most aspects of 
current decompression theory. Staffed with a team of 
10 researchers, his laboratory works on prevention and 
treatment of decompression sickness (DCS) on a cellular 
level as well as in animal models and human divers. 

The effect of decompression on blood vessels 
(vascular endothelial function) has been observed 
for many years, but the mechanism of injury is still 
disputed. How did you investigate the underlying 
causes of endothelial dysfunction? 

Weigang Xu
CHALLENGING THE FRONTIERS OF DECOMPRESSION RESEARCH
By Frauke Tillmans, Ph.D. 

Dr. Xu designed this dive training pool 
where scuba diving and surface-supplied 

diving and medical aid can be taught.
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We conducted a series of experiments using strictly 
controlled DCS models and in vitro vascular bubble 
perfusion technique and proved that endothelial 
dysfunction following decompression is indeed linearly 
correlated to bubbles. However, there does not seem 
to be a measurable correlation with pressure or oxygen 
partial pressure in hyperbaric exposure. 

Compared with common clinical diseases, the 
pathogenesis of DCS is distinct, with considerably 
fewer cases. The study on the etiology, prevention 
and treatment of DCS is therefore highly 
dependent on small animal models. What models 
did you find most practical for working on DCS?
Our current DCS small animal models are rats and 
rabbits. We are constantly improving these models 
to adapt to the research questions we ask. A strain 
of rats is usually easy to control, and the gene pool is 
generally very stable. A study of pathogenesis based 
on the rat DCS model is much more feasible, easy and 
cost effective than it could ever be in humans. Rabbits 
are of moderate body size, and their vasculature and 
anatomical features in eyes, ears and spinal cord are 
suitable for the study of microcirculation changes and 
the mechanism of spinal cord injury in DCS. 

Humans are obviously not rodents, so it is not 
possible to translate these research findings 
directly to human physiology. To overcome this 
problem, you are also working with a swine model. 
What advantages does a swine model have?
In nonprimates, swine are probably most similar to 
humans in terms of gene level, anatomical structure 
and physiological characteristics. They are especially 
beneficial for studies involving pathogenesis of skin 
DCS. We systematically observed the development 
and evolution of DCS skin symptoms in swine, studied 
the relationship between skin lesions, central nervous 
system dysfunction and arterial bubbles, and analyzed 
the correlation between the amount of circulating 
bubbles, biochemical indicators and skin lesions. These 
results provided the necessary basis for the use of skin 
manifestation as a noninvasive evaluation tool for DCS. 

How does this research translate to human physiology?
We currently develop decompression algorithms for 
different animals, which can be used not only to result 
in DCS with expected incidence rate but also to help 
increase the understanding of deduction rules between 
different decompression models and ultimately between 
animal models and human divers. We are developing 

new decompression profiles, prevention and treatment 
measures for DCS. This is basically a stepped research 
system starting with an initial effect evaluation in the rat 
model, progressing to effect and safety evaluation using 
the rabbit and concluding with the swine model. While 
not directly translatable, this system provides a solid 
basis for ongoing research in human divers.

To study the effect of bubbles on blood vessels in 
more detail, you have developed a new system for 
in vitro vascular bubble perfusion. What do you 
hope to achieve with this system?
The system can perfuse a segment of blood vessel 
using liquid with microbubbles at specific density and 
size as required. This process provides conditions 
for in-depth observation of the effect of bubbles on 
endothelial and vascular function. With this system we 
were also able to explore protective effects of different 
substances on vascular and endothelial lesions caused 
by the introduced bubbles.

What are your main targets when exploring the 
biomarkers of decompression stress?
We screen different molecules such as endothelin (sensors 
constricting blood vessels and increasing blood pressure), 
markers for oxidative stress (e.g., malondialdehyde) 
and adhesion molecules, which are involved in the 
interaction between blood vessel wall and immune cells 
(e.g., intercellular adhesion molecule 1, or ICAM-1). All 
these markers can reflect the severity of decompression 
stress, and we observed changes in these markers existing 
up to three to four days after experimental dives. We 
studied the time course of these stress markers as well as 
their correlation to bubble formation and were able to 
construct a retrieval table for the relationship between 
the level of each parameter and the amount of bubbles 
at different times after the onset of DCS symptoms. We 
accumulated the values of the parameters from rat, rabbit 
and swine models to complete the retrieval table. 
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These tables could have great potential to 
understand and mitigate decompression stress in 
human divers as well.
Precisely. We have also collected parameters such as 
these in divers with DCS with the goal of developing 
an index table that can evaluate their severity of 
decompression stress. The levels of endothelial 
biomarkers at different time points after diving 
might serve as simple yet sensitive parameters in the 
assessment of bubble load and decompression stress. 
This time course can provide necessary information 
about the onset and recovery of DCS endothelial injury.

A lot of research is focusing on preconditioning 
— things you can do before the dive to decrease 
decompression stress and the risk of DCS. What 
were the major findings from your work on nutrition 
and hyperbaric oxygen (HBO) preconditioning?
As for nutritional supplements, we worked with a rat 
and swine model to see whether escin (horse chestnut 
extract) used as an endothelial protection agent would 
reduce decompression stress. Escin showed the capacity 
to significantly reduce DCS occurrence and severity in 
the models. We published these promising results but 
have yet to do further investigations in human divers.

We also explored the effects of HBO preconditioning 
and found that a single exposure to HBO more than 10 
hours before diving could effectively alleviate incidence 
and pathogenesis of DCS in rats. This outcome was 
associated with the induction of heat shock proteins 
(HSPs), which is another marker for oxidative stress. 
This preconditioning protection is also effective for in 
vitro neurons. HBO functions mostly via free radical 
induction, but the exact source of subcellular free 
radicals (reactive oxygen species, or ROS) has not been 
studied in depth. Through specific fluorescent ROS 
probes and inhibitors to ROS-generating pathways, we 
developed an algorithm that can evaluate the source of 
intracellular ROS under both hyperbaric hyperoxia and 
normal conditions. 

We completed one study on HBO preconditioning 
in our swine DCS model, which further confirmed the 
involvement of HSPs in the pathogenesis of DCS. A trial 
comparing simulated (hyperbaric chamber) and real 
diving on human divers is currently underway.

Speaking of dive algorithms, what is your 
involvement in the optimization of dive tables?
To optimize the decompression tables currently in 
use and improve the efficiency and safety of dive 
operations in recreational and military divers, we have 

adapted decompression algorithms and decompression 
profiles. We developed and tested a new heliox 
dive table in more than 500 dives at sea. We are 
still working on an association study based on the 
observations from different animal models and studies 
with divers.

Can you tell us about the Expert System for Safe 
Diving and how it can be used? 
The system covers various aspects of dive safety and 
health management, including operation plans, risk 
control, operation standards, process management, 
accident treatment, equipment management, personnel 
management and accident reporting. The system will 
play a significant role in the improvement of efficiency 
and safety for underwater operations.

As the team leader, I have been responsible for 
the medical support for saturation dive tests, heliox 
dive training and emergency dive operations for 
many years. This also led me to establish the Diving 
Occupational Health Committee to improve the health 
management and service for the dive industry. This 
committee drafted more than 10 industry norms that 
play an important role in dive-related occupational 
health administration in China today. Commercial and 
military diving has become very safe, but we still see 
numerous DCS cases in recreational divers.

Are you a diver?
I’ve been a diver since 1995, but between research, 
teaching, my regular exercise and active duty, it is hard 
for me to find the time to frequently get into the water. I 
am passionate about diving as a sport and am involved in 
developing a scuba training system and dive health service 
for China. We just established Treatment Alliance for 
DCS (TAD) to improve the comprehensive ability to treat 
dive-related diseases and provide help for occupational 
and recreational divers. I just finished the improvement of 
DCS treatment tables used in China to make them more 
feasible for hyperbaric physicians. I hope to continue 
supporting the growth of the sport in China. AD
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Q: My daughter has Crohn’s disease and takes 
Remicade® every eight weeks. Are there  
any related issues that might prevent her 

from diving?

A: People with Crohn’s disease usually suffer from 
generalized ill health and frequent diarrhea 
interspersed with periods of remission. They 

may also experience abdominal pain, fevers and weight 
loss. Complications may include anemia, electrolyte 
imbalance, dehydration and general weakness. 
If a person is in a state of remission with well-
controlled symptoms, then the illness should not be a 
contraindication for diving.

People who are suffering from any of the 
aforementioned symptoms, however, should refrain 
from diving. Remicade causes immunosuppression, 
which will predispose consumers to infections such as 
otitis externa (swimmer’s ear). 

Patients should be cleared for diving by physicians who 
are familiar with their history and condition. Doctors 
who are inexperienced in dive medicine are welcome to 
consult with a DAN dive medicine physician.

— Sheryl Shea, RN, CHT 

Q: I’ve had a 
pinched 
nerve 

in my right 
thigh for several 
days without 
improvement. I’m 
in good physical 
shape and haven’t 
had any major 
medical issues. A 
scuba instructor 
suggested my 
wetsuit might 

have caused the pain. I usually dive in tropical waters 
with board shorts and a 3 mm top, but I recently 
purchased a 5 mm wetsuit for cold-water dives. It’s 
tight, but it’s a good fit and not too small. Do you 
think the wetsuit contributed to my pain?

A: The pain in your thigh is not likely related 
to a snug-fitting wetsuit. The type of pain 
you describe typically originates from deeper 

within the tissue and is more likely related to an injury 
or lifting and maneuvering heavy scuba gear. 

If it’s possibly a dive-related injury, we recommend 
that you see a physician trained in dive medicine.  
DAN maintains a worldwide database of referral 
physicians, so please contact us at +1-919-684-2948 or 
at DAN.org/email for help finding a doctor near you. 

 — Sheryl Shea, RN, CHT

Q: I recently had a sinus membrane lift with 
an underlying bone graft in my upper jaw 
to allow placement of a dental implant. 

Will I have any short- or long-term restrictions  
on diving?

A: Surgeons have not developed uniform 
recommendations related to oral surgery and 
scuba diving. Generally, the more complicated 

the surgery, the longer the wait before diving. Surgical 
complications, any underlying medical conditions, 
tobacco use and alcohol consumption can add to this 
waiting period. 
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During postsurgical osseointegration (fusion of the 
implant into the bone), it is necessary to avoid any 
activity that could apply pressure to the skin over the 
implant and cover screw or the healing abutment. 
Diving’s resultant pressure, no matter how slight, could 
damage the site if occurring too soon after surgery. If the 
regulator’s bite tabs are over the implant site, for example, 
transmitted biting forces can result in implant failure. 

Diving should also be suspended for as long as it takes 
to avoid other complications associated with oral surgery: 
revascularization (resumption of blood flow), stabilization 
of the implant, oral and sinus cavity pressure changes, 
ability of the patient to hold a regulator in the mouth and 
use of medications for pain or infection. 

Bone grafting procedures and sinus surgery are 
more complex and will require a longer waiting period. 
The larger the graft site, the longer the wait. Some 
doctors recommend avoiding any activity that causes 
micromovement for at least six months. It can take up 
to one year for complete bone healing at an implant site. 
Diving sooner than one year may not cause a problem, 
but your surgeon should determine the appropriate 
waiting period, and you should follow his or her advice.

— Marty McCafferty, EMT-P, DMT

Q: I am currently taking a master scuba diver 
course. Our instructor wants us to dive an 
extended time at depth. Is that safe with 

regards to nitrogen buildup? I have an upcoming 
dive with the following profile:

130 feet: 20 minutes 
98 feet: 2 minutes  
65 feet: 2 minutes 
40 feet: 4 minutes 
30 feet: 5 minutes 
20 feet: 6 minutes 
10 feet: 16 minutes

Every time above 130 feet includes a one-minute 
ascent. Is this a safe profile, or should it be more 
conservative?
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A: The profile you describe is within the limits of 
currently available dive tables and is slightly more 
conservative than the U.S. Navy dive tables. 

The dive profile is decompression (deco) diving, which 
requires decompression stops, and all these tables were 
developed for square profiles. I assume your instructor 

chose these times based on the dive tables of your training 
organization or a commercially available dive planner. 

If you are concerned about an increased risk of 
decompression sickness (DCS), you can consider 
options to make the dive more conservative, such as 
the following: 

• Add time to the shallower deco stops (e.g., 
another two minutes at 20 and 30 feet), and follow 
the ascent rates that your instructor proposed. 
Ascent rates are one of the main keys to safe 
decompression.

• Add enriched air nitrox (EAN) as a decompression 
gas starting on the deco stops to add oxygen to 
your decompression phase and speed up nitrogen 
elimination. Keep the same times as for the air 
profile, even if you switch to EAN.

• Decrease your bottom time by a few minutes. 

It is always important to stay well hydrated before 
every dive, especially in deco diving.

For more information, read “Conservative Diving” 
(Alert Diver, Summer 2013) at AlertDiver.com/
conservative_diving.

— Frauke Tillmans, Ph.D.
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Q: DAN’s guidelines for 
flying after diving are 
for cabin altitudes 

between 2,000 and 8,000 feet. 
What are the guidelines for 
divers who will be flying at 
altitudes outside of that range?

A: Most commercial flights 
keep cabin pressures 
between 2,000 and 8,000 

feet (0.91–0.77 atmospheres). 
DAN has conducted and funded 
extensive human research to study 
the effects of exposures to those 
altitudes following different dive 
profiles and surface intervals. 
Researchers formulated guidelines 
at DAN’s Flying after Diving 
Workshop. You can learn more 
about the guidelines at DAN.org/
research/scientific-summaries/
flying-after-diving.html or 
download the full workshop 
proceedings at DAN.org/files/
FADWkshpBook_web.pdf.

There is not enough data to 
give you precise recommendations 
on what to do outside that range, 
but if you consider that the lower 
the altitudes, the higher the cabin 
pressure, the less of a physiological 
insult (and vice versa), you could 
rationalize a sensible approach to 
mitigate the risks. 

• For flights at cabin altitudes 
lower than 2,000 feet, you could 

theoretically have a slightly 
shorter surface interval before 
flying, but we suggest you 
follow the proven guidelines.

• For flights at cabin altitudes 
between 8,000 and 10,000 
feet, you should consider 
hypoxia as an added stressor 
to the decompression stress 
induced by decreased 
barometric pressure. Without 
supplemental oxygen, you 
can control only the preflight 
interval, and rationale suggests 
the longer the better. A sensible 
approach to this scenario could 
be to double the recommended 
surface interval times for 
the preceding dive history: 24 
hours instead of 12 hours  
for a single no-decompression 
dive; 36 hours instead of 18 
hours for multiple days of 
diving or multiple dives a 
day; and about 48 hours for 
dives requiring mandatory 
decompression stops. 

These studies did not consider 
situations in which a diver returns 
from a dive trip and lands at 
an airport located above 8,000 
feet of altitude. For such cases 
we suggest at least doubling the 
recommended times for the 
preceding dive history. AD
— DAN Research and Medicine
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Performance 
Under Pressure
GAS DENSITY FOR DIVERS
By Reilly Fogarty

Table 1. Gas density in g/L-1 for oxygen, air and common 
diluent gases at 1.0 ATA1,4 

Figure 1 (right) shows the proportion of rebreather test 
dives ending in failure due to an end-tidal CO2 > 8.5 
kPa (top section of bars) and other causes of failure 
(middle section of bars) stratified by respired gas 
density. The numbers in the bars refer to the number of 
dives. At respired gas densities >6 g/L–1, there is a sharp 
increase in the risk of dive failure, with most failures 
being caused by dangerous levels of CO2 retention.1

H umans have survived in relative 
comfort at depths up to 2,271 feet, 
breathing gas more than 12 times 
the density of surface air, but despite 
their ability to function in extreme 
conditions, minor differences among 

gas selections can make or break dives at any depth. For 
decades divers have found ways to mitigate the effects of 
pressure on the body without understanding them, but 
new research helps to explain human performance in 
challenging environments and provide evidence-based 
practices to minimize our risk in the water. 

Gas density is one of the unknown mechanisms on 
the forefront of hyperbaric research. A recent paper1 
by Gavin Anthony and Simon Mitchell brings together 
academic research and diving with a new understanding 
of gas requirements and how gas density can put divers 
at risk or help keep them safe. 

EFFECTS OF GAS DENSITY
Gas density is a simple concept with a complex but 
high-yield solution for two factors divers face: work of 
breathing (WOB) and carbon dioxide (CO2) elimination. 
Gas density is a measure of mass per unit volume in 
grams per liter (g/L), while WOB is an integral of pressure 
as a function of volume typically measured in kilopascals 
(kPa) or joules per liter (j/L). High WOB means it takes 
more effort to take a breath, and increasing gas density 
means it takes more effort to move that gas. An increase 

in WOB results in increased CO2 production and a 
decreased ability to inhale fresh gas, which compounds 
the second issue: CO2 production and retention. 
High partial pressures of arterial CO2 (PaCO2) can 
cause narcosis, hypercapnia and loss of consciousness. 
Exertion (or mechanical failure in a rebreather) can also 
cause these conditions, but gas density affects a second 
mechanism that exacerbates the situation. 

The mechanism that removes CO2 from the blood 
functions by a pressure gradient between the partial 
pressure of inhaled CO2 (PiCO2) and PaCO2. PaCO2 
is typically two magnitudes larger than PiCO2 (5.2 x 
10-2 atmospheres absolute of pressure (ATA) vs. ~ 3.9 
x 10-4 ATA), allowing for rapid diffusion of CO2 from 
the blood into the pulmonary filter and out of the body. 
Increasing PiCO2 via increased gas density decreases this 
gradient and reduces the ability of the body to eliminate 
CO2, further exacerbating symptoms of CO2 retention. 

DOING WORK
Equipment, respiratory rate and many other factors 
can affect WOB. Equipment differences are typically 
small, and divers tend to manage other relevant factors 
before they enter the water, leaving divers to contend 
with gas density as a primary modifier of WOB in 
many situations and a focal point for hyperbaric 
researchers. These experts are increasingly finding that 
the effects of depth are more extensive than previously 
understood, and many are suggesting it may be time 
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to reconsider how and what we 
choose to breathe.

Anthony and Mitchell found that 
both rebreather and open-circuit 
divers retained a dangerous level 
of CO2 when their respired gas 
density reached 6.0g/L (normal 
air is approximately 1.293 g/L at 1 
ATA) (Figure 1, Table 1). Previous 
studies2 found that CO2 retention 
during exercise at 6.8 ATA (8.79 
g/L) resulted in two subjects 
requiring rescue from a wet pot 
(a hyperbaric chamber filled with 
water and pressurized to simulate 
a particular depth) due to CO2-
induced incapacitation without any 
self-awareness of the symptoms. 
Further complicating the issue, 
Christian Lambertsen and his 
colleagues found that at just 4 ATA 
— the pressure we would experience 
at 99 feet of seawater (fsw), where 
the density of air is about 5.17 g/L 
— maximum expiratory gas flow 
and ventilation rate were nearly half 
of what they were at 1 ATA.3 The 
evidence appears to indicate that gas 
density has a profound effect on not 
just WOB and CO2 evolution and 
elimination but also our ability to 
effectively respire and exchange gas. 

Anthony and Mitchell summarize 
their research by recommending an 
ideal gas density of 5.2 g/L, with an 
absolute maximum of 6.2 g/L. These 
numbers correspond with air diving 
at 102 fsw and 128 fsw, respectively.

These limits coincide with 
recreational limits and significantly 
decrease the maximum operating 
depth (MOD) of many common 
gases. Enriched-air nitrox with 32 

percent oxygen (EANx 32) at 110 
fsw and 130 fsw results in densities 
of 5.6 g/L and 6.54 g/L, respectively, 
surpassing both recommended and 
hard limits. Common technical 
gases such as trimix 18/35 (18 
percent oxygen, 35 percent helium 
and the balance nitrogen) and 
trimix 10/70 (10 percent oxygen 
and 70 percent helium) experience 
the same restrictions. Trimix 18/35 
reaches a full 6.0 g/L at just 230 
fsw (with a typical MOD of 300 
fsw), and trimix 10/70 reaches a 
notable 10.29 g/L at its MOD of 
495 fsw, far exceeding maximum 
recommendations and the 8.79 g/L 
mark that required divers to be 
rescued from a wet pot in the study 
by Dan Warkander and colleagues.2

Helium appears to be the 
immediate solution for divers 
who are concerned about WOB 
and correlated medical issues 
(immersion pulmonary edema, CO2 
retention, etc.) and for technical 
divers who are doing even normal 
dives to moderate depths. Seven 
times less dense than nitrogen, 
helium also ameliorates the severity 
of narcosis but brings with it a 
host of new obstacles, including 
extended decompression, cost 
and high-pressure neurological 
syndrome (HPNS) concerns. 

Our next steps depend heavily on 
the ongoing work of our hyperbaric 
community: In another decade we 
could have equipment that makes 
gas density a nonissue. For now 
we’re left to carefully mix our gases 
and learn all we can about human 
performance under pressure. AD
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I
t was the final day of checkout dives for my 
master scuba diver course, and I could not 
wait to get to the lake and dive. Early that 
morning our class members met at the local 
shop, grabbed our rental gear and threw it all 
into the back of four pickup trucks bound for 

Canyon Lake near New Braunfels, Texas.
An open-water class would also be diving at the lake 

that day, so the atmosphere was a bit chaotic as 20 divers 
unloaded gear and set up equipment. After I squeezed 
into my 3 mm wetsuit, grabbed a tank and connected my 
regulator, I noticed that the tank was less than half full. 
Perhaps an open-water student had unknowingly replaced 
the cap on the valve, causing this tank to not get refilled, 
but I knew I could still get a full tank from the truck. 
Before I could swap cylinders, however, a classmate asked 
for help finding his mask. The entire class rummaged 
through almost all the half-empty gear bags scattered 
along the rocky shoreline, looked inside the trucks and 
on the truck beds, and checked any potential place the 
mask could be. We finally found the mask covered up by 
clothes in someone’s bag. 

Searching for the mask cut into the time we’d usually 
spend carefully setting up and checking gear, but we 
had to adhere to our schedule. Like a disappointed 
parent, the instructor began to lecture the master class, 
harping on and on about how the open-water students 
were already in the water while we were still trying 
to get ready. He quickly paired us into buddy teams 
and told us to get moving. I was paired with someone 
I knew from class, but we had never been buddies 
before; unfortunately there was no time to get to know 
this guy before we hit the water. We slung our tanks on 
our backs and didn’t speak as we shamefully trudged 
into the lake, spitting into our masks for a last-minute 
defog. After we swam out to deep water and the class 
was together, the instructor called out, “Ready” — 
more as a statement than a question. We began our 
descent into the dark, cold and murky lake.

The first dive was our deep dive. We had made 
our dive plan in class the previous day, so I felt 
prepared and knew what to expect — or so I thought. 

Throughout our descent, I meticulously checked the 
dive computer on my wrist until we reached the lake 
bottom at 90 feet. I could identify my buddy’s location 
only by the faint glow of his dive light, so I held onto 
his upper arm to ensure I stayed with him the entire 
dive instead of mistakenly ditching him for another 
similar dive light. With the lack of visibility, it seemed 
like I might be floating through darkness forever.

The instructor finally illuminated his hand to signal 
for us to begin to our ascent; as we slowly began 
to rise, we finally got some lighting. Although the 
visibility was still only about 10 feet, I felt much more 
comfortable than I did in the dark. Just when I thought 
I could finally breathe easily again, I felt some strange 
resistance. I took another slow, deep breath and told 
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Your predive check ideally removes most common causes of dive incidents, 
but it is possible for something to escape notice. When that happens, and 
it causes a problem underwater, you should be able to rely on your training 
to overcome the difficulty and get the best possible outcome.

RESEARCH, EDUCATION & MEDICINE
SKILLS IN ACTION

Keep Breathing
BEING PREPARED CAN HELP 
IN RISKY SITUATIONS.
By LeAnn Beasley
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myself to relax, but I realized something was clearly 
wrong. When I looked at my pressure gauge and saw 
the needle pointed at zero, reality hit me like a big 
truck: I never swapped my tank. 

I looked up from my depth gauge and didn’t see my 
dive buddy. I told myself to stay calm and remember what 
we practiced so many times at the bottom of the 12-foot-
deep pool. There I was, 70 feet underwater and about to 
employ the same skills my instructor had drilled into us. 
Not wasting time to search for my designated buddy, I 
swam to the closest diver. I gave him clear “out of air” and 
“share air” signals. After a brief deer-in-the-headlights 
moment, he jumped into action, extending his alternate 
second stage to me. We shared air throughout our entire 
slow, controlled ascent and completed a three-minute 
safety stop before surfacing as a team.

After we removed our gear back on shore, the 
instructor gathered the group for a debriefing. I 
expected the worse reprimanding of my life, but 

instead the instructor asked, “Is everyone all right?” 
He praised our ability to use our dive skills in action 
to safely share air and terminate the dive in a calm and 
controlled manner. Later, in private, my instructor gave 
me a hard time about being his only student to ever 
run out of air, but you can bet that I will never let that 
happen again.

While several factors contributed to the situation, 
it was entirely preventable and luckily had a positive 
outcome. In the end it was a learning experience for 
the entire team: We experienced the importance of 
being prepared, staying organized before a dive and 
completing a buddy check. It is ultimately up to divers 
to be responsible for themselves. On that dive I was 
irresponsible, but fortunately my classmate was there 
to help me, and I learned my lesson without casualty. 

Be prepared for unexpected underwater situations by 
taking the initiative to be a responsible diver, keeping 
your cool and following your training. AD
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T
he diver is a 60-year-old female with 
more than 40 years of diving experience, 
including many years working as a dive 
professional. She is reportedly in good 
medical and physical health and takes 
no regular medications.

THE DIVES
The diver made a total of 10 dives over a five-day 
period. On the fourth day of diving she participated in 
a single planned-decompression dive; all other dives 
were within her computer’s no-decompression limits. 
The decompression dive was to 110 feet of seawater 
(fsw) for 25 minutes, the breathing gas was air, and 
she met all decompression obligations. There were no 
reported problems or incidents on that dive. 

Within seven hours after the decompression dive she 
developed numbness and deep pain in her right arm 
and leg that radiated into her foot. The sensation was 
unlike any pain she had previously experienced. The 
next morning she participated in two more dives: the 
first to 45 fsw for 50 minutes and the second to 30 fsw 
for 30 minutes. The diver did not recall any changes to 
her symptoms during or after the dives. 

The symptoms worsened during a flight 48 hours 
after the final two dives. After the diver arrived home, 
the pain increased enough to wake her from sleep. An 

anti-inflammatory medication provided some relief, 
but by morning the pain was radiating into her right 
shoulder. The grip strength in her right arm seemed 
to be decreased, and the numbness and pain in her 
right leg and foot were hampering her ability to walk 
normally, so she contacted DAN®.

THE EVALUATION
After gathering all pertinent information, the DAN 
medic on call strongly recommended that the diver go to 
the closest emergency department (ED) for evaluation. 
Believing that her primary care physician could evaluate 
her sooner, the caller scheduled an appointment with her 
doctor for the early afternoon. The DAN medic contacted 
the hyperbaric chamber that would likely treat the patient 
if she were to be diagnosed with decompression sickness 
(DCS). The attending hyperbaric physician contacted the 
diver and asked that she call him while seeing her doctor. 

The hyperbaric physician and the patient’s primary 
care physician worked together to arrive at a likely 
diagnosis. After performing a full neurological and 
physical evaluation, the physician diagnosed the diver 
with neurological (Type 2) DCS. For treatment, she 
was transferred to the hyperbaric chamber facility, 
which was two hours away. 

On arrival she was reevaluated and treated in the 
chamber with a U.S. Navy Treatment Table 6, which 

DIVER RECOVERS DESPITE 
DELAYED TREATMENT
By Marty McCafferty, EMT-P, DMT
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Any symptoms after a dive, whether you 
suspect they are dive related or not, should 
be evaluated. Decompression sickness and 

other dive-related injuries should be treated 
as soon as possible, so it is important to see 
a medical professional or call DAN when you 

experience symptoms following a dive.
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provided some improvement. Prior to the treatment her 
arm and leg strength were measured at 3.5 out of 5, but 
post-treatment her strength was 4.5. The next day she 
received treatment using a U.S. Navy Treatment Table 5. 
The only residual symptom after the second treatment 
was subjective soreness in her right leg. The treating 
doctor explained that this was common and would 
resolve with time.

DISCUSSION
This case highlights several things. The first involves 
symptom recognition. Please remember that pain is 
your body’s way of telling you that something is wrong 
— whether you have been diving or not. Not all pain 
after diving indicates DCS, but any pain should prompt 
an evaluation. If you have any symptoms that are new 
to you, seek medical evaluation or contact DAN to 
discuss your situation.

This diver fortunately experienced a complete 
recovery despite the five-day delay in treatment after 
symptom onset. Divers can still receive treatment, 
however, as long as there is a possibility for positive 
results. How long a delay is too long to provide 
treatment is still a matter of discussion among 
hyperbaric experts. The patient ideally needs to be 
evaluated and treated as soon as it is practical to do 

so — certainly 
within the first 
24 hours of 
symptom onset. 

With time, 
the gas bubbles 
that cause DCS 
gradually resolve, 
but it is not 
known how long 
it takes them 
to completely disappear. It’s clear, however, that once 
they cause an injury, symptoms may persist longer 
than the bubbles themselves. If hyperbaric oxygen 
(HBO) therapy begins within the first 24 hours after 
symptoms, pressure diminishes the bubbles, and 
the high partial pressure of oxygen speeds up their 
elimination. When HBO is delayed for days, it may still 
be beneficial even though bubbles may not be present; 
the treatment addresses the remaining tissue injury. 

If you experience symptoms, please do not hesitate 
to seek a medical evaluation. For emergencies, first 
activate emergency medical services (EMS), and then 
contact the DAN Emergency Hotline at +1-919-684-
9111, 24 hours a day, seven days a week. Your safety is 
our priority. AD

YOUR DONATION MAKES A BIG 
DIFFERENCE IN DIVE SAFETY.
+  SUPPORT DIVERS EVERYWHERE 
 The DAN Emergency Hotline ensures that all divers  
 have 24/7 access to lifesaving medical assistance.  

+  HELP DIVE OPERATORS AND PROFESSIONALS
 DAN believes that first aid equipment should be  
 available at every dive site. Our grant programs  
 provide emergency equipment such as oxygen 
 and AEDs to dive professionals in need. 

+  ASSIST CHAMBERS 
 Through our Recompression Chamber Assistance  
 Program (RCAP), DAN works to ensure that safe, 
 quality hyperbaric care is available to injured divers  
 no matter where in the world they are.

+  BUILD SAFER DIVE COMMUNITIES 
 Our research helps establish industry standards and  
 deliver vital preventative measures and safety 
 resources to the global diving community.

DAN.org/DONATE
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I
t is not always obvious when dive business 
equipment needs maintenance, and big issues 
can easily slip under the radar in a busy dive 
shop. Equipment failures can happen anywhere, 
especially if we neglect to understand the 
potential for failure. Routinely servicing your 

equipment will help keep your business thriving by 
ensuring the safety of your staff and customers.

It’s easy to get complacent about performing routine 
equipment maintenance because we think expensive 
equipment should be made to last longer or that we’ll 
have more time to do it later. But planned maintenance 
is key to preventing equipment failures. 

When dive shop equipment breaks — which is usually 
when we least expect it or when we are least prepared 
to handle the aftermath — it could seriously injure 
you, your staff or your clients. The costs to repair the 
resulting damage are often much more than preventive 
maintenance costs. Avoid unexpected equipment loss, 
which can hurt your dive operation and your income, by 
performing appropriate, routine maintenance. 

Some common major maintenance items among 
dive businesses include rental dive gear, cylinders, a 
filling station (which includes a compressor, filtration 
system, filling whips and interconnecting pipework), 
boats and vehicles. Other items we might tend 
to overlook are fire alarms, smoke detectors, fire 
extinguishers and emergency first aid equipment.

The need for maintenance is a function of age, 
complexity, condition and use. Dive shop equipment 
needs to be cleaned, lubricated, inspected, serviced 
and tested. To overcome the obstacles of time, money 
and resources, create a maintenance plan. Consider all 
the items of concern, and then determine what basic 
checks, services and interventions are regularly needed. 
Identify the steps to take to complete the maintenance, 
and acquire the necessary tools and materials. 

Have essential spare parts for every piece of equipment, 
and remember that you get what you pay for. Using 
good, reputable parts ensures more reliable equipment; 

the slightly higher cost of quality parts is much lower 
than the cost of a repair or total replacement. 

Provide an appropriate workspace with proper 
lighting and protective equipment; staff safety should 
always be a priority. Ensure that personnel have 
the appropriate training to complete the required 
maintenance procedures, or consider outsourcing 
equipment maintenance to a skilled professional. 

After you have developed a maintenance plan, 
purchased needed parts and provided an appropriate 
workspace, create a schedule for performing necessary 
and regular maintenance on time. Make short, focused 
schedules well in advance for the less busy times. 

A successful maintenance plan means more reliable 
equipment, higher confidence in its functionality and a 
better bottom line for your business. AD

RESEARCH, EDUCATION & MEDICINE
RISK MITIGATION
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EQUIPMENT 
MAINTENANCE 
By Francois Burman, Pr. Eng, M.Sc.

Take time to identify the areas of your dive operation that require 
routine maintenance. Diligence will help prevent equipment 
failures, which keeps people safe and saves money in the long run.

AVOIDING FAILURE 
AT CRITICAL TIMES
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TEXT  AND  PHOTOS  BY  TANYA  G .  BURNETT

Clockwise from top left: The shallow lagoons of the Wayag Island group; a vibrant pygmy 
seahorse in West Papua; a school of diagonal-banded sweetlips gathering with goldlined 
sweetlips under the jetty of Yenbuba, Mansuar; an oceanic manta ray getting a much-needed 
grooming by cleaner wrasses off Magic Mountain in Misool Private Marine Reserve

Opposite: A submerged reef has incredibly colorful soft coral growth at No Contest, Misool.

B A T H I N G  I N  B I O D I V E R S I T Y

FINDING MAGIC IN RAJA AMPAT, INDONESIA
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hen asked about my favorite dive destination, I would usually be evasive. 
“Well, it depends on what I am looking for. There are many locations that 
are the best in the world for something,” I might respond, which usually 
was an unsatisfying answer for the inquirer. My response became much 
easier after my liveaboard trip to experience some of the 15,000 square 
miles of marine wilderness that is Raja Ampat, Indonesia. 

My previous Indonesian dive experience 15 years ago was focused mainly on the abundant 
central regions, so I was eager to explore the more than 1,500 islands and islets at the eastern 

B A T H I N G  I N  B I O D I V E R S I T Y

http://alertdiver.com/
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A juvenile pinnate spadefish 
sports its striking dark color 

and vivid outline near Batanta.
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edge of the country. My introduction to the area was 
the no-nonsense commercial hub of Sorong, the main 
gateway to the Bird’s Head Peninsula of West Papua. 
Traffic bustled on a bumpy road winding past half-
completed construction projects and clapboard shacks on 
stilts over the water as we approached the harbor. There 
I made out the distinct profile of the traditional twin-
masted, wooden pinisi (or phinisi) schooner — the most 
popular liveaboard boat style in Indonesia and my home 
for the next two weeks. The harbor was a mélange of 
earthy smells, roosters, skinny dogs and peals of loud 
bartering at a hectic fish market. The jetty was awash 
with people laying claim to fresh catch from returning 
fishermen, while the boat crew tried to negotiate our 
luggage through the crowds. Sorong was not a pretty port 
city but rather a gritty introduction to such a vaunted 
region. Within minutes of leaving the harbor, I watched 
the vision transform as islands appeared as verdant 
emerald bubbles on the horizon of endless sea. 

The name Raja Ampat means “Four Kings” — a name 
steeped in myth and legend that refers to the four main 
islands of Waigeo, Batanta, Salawati and Misool, which 
are part of the larger collective area known as the Bird’s 
Head Seascape of West Papua. This diving and tourism 
frontier spans the equator and is one of the planet’s 
most biodiverse and rich tropical marine ecosystems, 
with more than 1,800 tropical fish species and 600 coral 
species identified — numbers that continue to increase. 

With such a large area to dive, many liveaboard trips 
(and the few land-based operations) focus primarily on a 
northern or southern itinerary with some overlap in the 
middle. Conditions can vary considerably in the north 
and south, and how much area you visit depends on the 
length of the trip and the best assessment of the captain 
and crew. It pays to be flexible; do not assume you will be 
diving the exact itinerary you thought you were booking. 
The entire area is amazing; what you don’t see on one 
trip leaves more to be discovered on a future one.

NORTHERN RAJA AMPAT 
Waigeo, the largest island, is located across the Dampier 
Strait from Sorong and is usually one of the first stops in 
Raja Ampat. The island has an intricate coastline with 
caves, bays, gorges, hidden rivers and navigable passes — 

all buzzing with exotic tropical wildlife, including more 
than 200 species of birds. The widely varied sites along 
the southern edge of Waigeo and the neighboring smaller 
islands are often current-swept and marine-life intensive, 
offering remarkable opportunities for wide-angle vistas as 
well as macro critter potential. 

On a recent dive on Cape Kri, my dive buddy and I 
followed the divemaster to a deep ledge to photograph 
what was easily the biggest school of ribbon sweetlips 
I had ever seen. For the brief time we were at 120 feet, 
hundreds of sweetlips transformed from a perfect 
massive ball to a spinning tornado-like column and 
continued with other lava-lamp-inspired arrangements. 
We worked our way back up the slope while heading 
toward the point as schools of fusiliers, surgeonfish, 
bigeye trevally and bumphead parrotfish paraded past. 
At the edge of the reef point, while the current raced 
just overhead, we hunkered in for a jaw-dropping ballet 
of life in motion. It was over all too soon as we entered 
the current and headed for the surface. 

Other sites in the region share their own special 
attractions and may require experienced judgment if 
large marine life are present when you dive. A good 
example is the atoll-like site humorously named Ot Di 
Ma (Where’s My Guide?), where the currents can come 
in different directions at different speeds. When you hit 
it right, it is a thrilling drift dive with pulsing swarms 
of schooling fish, cruising turtles and small blacktip 
reef sharks skimming over fields of Acropora corals 
enshrouded with brilliant green and blue damselfish. 

Mayhem, another high-voltage dive site, is a 
submerged reef that rises from 100 feet to almost 20 
feet from the surface west of Yanggefo Island. Covered 
in hard and soft corals and some large boulder coral 
mounds, the reef is often swarming with glassfish, and a 
tasselled wobbegong or epaulette shark occasionally hides 
under a ledge. The highlight is when the current flows 
onto the northeast corner, creating a mass confluence 
of schooling jacks, countless fusiliers, surgeonfish, 
unicornfish and even whole families of lionfish that dance 
in the current. When I first dived this site I was baffled by 
a constant droning sound underwater, which our guide 
indicated was the sound of fish swimming against the 
current — truly the sound of Mayhem. 

“THIS DIVING AND TOURISM FRONTIER 
SPANS THE EQUATOR AND IS ONE OF THE 

PLANET’S MOST BIODIVERSE AND RICH 
TROPICAL MARINE ECOSYSTEMS….”

http://alertdiver.com/
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Batanta is the smallest of Raja Ampat’s four most 
populous islands, but this craggy, rugged outpost offers 
its own special secrets. Located south of Waigeo and 
separated by the rush of the Dampier Strait, this wild 
island is ideal for watching many of the unique birds 
native to the region. You can find several species of 
birds-of-paradise (including the endemic red and 
Wilson’s bird-of-paradise) as well as cockatoos, parrots, 
hornbills, eagles, megapodes, kingfishers and the black 
palm cockatoo (kakatua raja), among others. One 
of the most famous and elusive of the local fauna is 
the Wilson’s bird-of-paradise that can be found only 
on Waigeo and Batanta. You can try to see this little 
treasure on Waigeo in the early morning hours after a 
significant hike to near the treetops where it performs 
its morning rituals. You might miss a dive or two, but it 
may well be worth it if you want to see this rare bird.

Hidden beneath the surface of Batanta’s protected 
waters are some of only a few black-sand muck dive sites 
in Raja Ampat. On the north side near Pulau Yum, dive 
sites Yellow Coco and Wruwarez Slope have interesting 
sloping sand, algae and some coral rubbly bits that create 
an amazing environment. You can spot cool critters such 
as frogfish, wonderpus octopuses, tiger shrimp, blue-
ringed octopuses, stonefish, bobtail squids, flamboyant 
cuttlefish, ghost pipefish, juvenile spadefish, many unique 
nudibranchs, splendid mandarinfish and picturesque 
dragonets. We spotted a dugong swimming in the 
shallows off Pulau Birie, and just offshore are reef manta 
cleaning sites we often had completely to ourselves. It is 
truly enchanting to have these graceful rays hovering only 
a few feet away as wrasses swim through the clouds of 
silversides to clean their winged guests. 

Before leaving the northern Raja area, a stop at the 
islands of Penemu or Wayag is a must. Wayag has some 
of the most stunning terrain in Raja Ampat; a hike to 
the top of the island’s Mount Pindito gives a drone’s-eye 
view of the spectacular surrounds, including jagged peaks, 
serene protected bays and ocean as far as you can see.

SOUTHERN RAJA AMPAT 
Misool, also known as Batanme, is the second-largest 
island in the archipelago. A shallow shelf extends from 
its southeast area, which is surrounded by enormous 
limestone rocks that emerge from the water to dominate 
the horizon. Among this terrestrial sculpture, a thick 
forest of mixed palms, exotic orchids and a swamp full 
of vegetation differs widely from the classic tropical 
image of white-sand beaches and coconut palms. 
Discoveries made here over the years include huge caves, 
ancient rock-art paintings and petroglyphs dating back 
3,000 to 5,000 years. At least three closed ponds contain 
hundreds of stingless giant golden medusa jellyfish. 

“THE KALEIDOSCOPIC 
VISTAS ARE SOMETIMES 
SO WIDE AND INSPIRING 
THAT TRYING TO CAPTURE 
THE FULL SCENE WITH 
A CAMERA SIMPLY DOES 
NOT DO IT JUSTICE.”
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Some of Misool’s signature dive sites include Boo 
Windows, Tank Rock, Whale Rock and Nudi Rock, 
which start just below the surface where even snorkelers 
can see gardens of multihued soft corals swaying gently in 
the shallow currents. From there, shelves of table corals 
terrace down to deeper ledges where huge branching 
gorgonian fans of many hues filter nutrients from the 
water. The kaleidoscopic vistas are sometimes so wide 
and inspiring that trying to capture the full scene with a 
camera simply does not do it justice. For those who love 
macro subjects, all manner of critters thrive here, including 
several species of pygmy seahorses. Rare nudibranchs, 
saron shrimp, wire coral crabs, frogfish and one of the most 

stunning endemic flasher wrasses to ever court a female 
can persuade the enthusiast to dive into the dusk hours and 
beyond. These sites are part of the Misool Private Marine 
Reserve, which has a 460-square-mile no-take zone (NTZ).

At the easternmost edge of the Misool NTZ is Pulau 
Daram, a series of islands grouped tightly together and 
one of the least-explored areas in the region. Daram, as 
most people refer to the area, is remote with minimal 
anchorage areas and some of the most pristine sites in 
Raja Ampat. One favorite is Andiamo, where you will 
find a small submerged pinnacle awash in golden confetti 
of refracted sunlight. A vertical window through the rock 
island is festooned with bright orange soft corals and 

A big school of blue and 
yellow fusiliers rushes 
across the top of the 

reef at Magic Mountain.

http://alertdiver.com/
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populated with scores of regal demoiselle. Schools of 
golden sweepers frequent the opening, pulsing in unison 
to discourage the numerous predators lying in wait. We 
followed the deep ridge to the main rock formations 
and then slowly ascended through the thick layers of 
branching corals and colorful sea fans to be greeted 
by the delicate finning of a resident group of batfish 
forming precision vertical schools in the blue. Other 
top-notch sites in Daram include Andy’s Ultimate and 
Candy Store.

The greater Misool region has rapidly become 
famous for a menu of other remarkable dive sites that 
include classics such as No Contest, Love Potion  
No. 9, Four Kings and Kaleidoscope. But one site 

holds near-mythical status among visiting divers: 
Magic Mountain. It never provides the same dive 
twice and rarely disappoints. Access to the site is 
regulated, so dives must be prescheduled by radio to 
ensure only one dive boat at a time is on the site.

We received the exciting news that we were 
approved for a morning descent on Magic Mountain. 
Our dive guides returned from checking currents on 
the site, and their Cheshire cat grins left little doubt 
about what was in store. They had spotted manta 
rays, particularly the giant oceanic manta (mobula 
birostris), on the surface just above the plateau. 
Our guides briefed us again about cleaning station 
awareness and etiquette to ensure the best experience 

Diagonal-banded, ribbon and goldlined sweetlips 
form a tight ball in the deep channel of Cape Kri.

Opposite: Purple and yellow gorgonian fans  
rest at the base of a channel between the  
two towering pinnacles called Two Sisters.
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L E A R N  M O R E 
The guidebook Diving Indonesia’s Bird’s Head Seascape by Burt Jones and Maurine 
Shimlock (2011) has been an invaluable resource for many divers. The book is now 
out of print, but the information is available at birdsheadseascape.com. While Raja 
Ampat’s unique richness is now well-documented, secrets are still being revealed by 
those who continue to explore the region.

H O W  T O  D I V E  I T
GETTING THERE: Many airlines fly to the international 
gateways within Indonesia. Popular airport hubs 
with direct flights to Sorong (SOQ) are Jakarta, Java 
(CGK), and Manado, Sulawesi (MDO). You can also fly 
to Denpasar, Bali (DPS), but most domestic flights 
from Bali to Sorong require a stop in Makassar, South 
Sulawesi, formerly known as Ujung Padang (UPG). There 
are numerous domestic Indonesian carriers such as 
Garuda Indonesia, which in addition to checked bags 
allow you to bring up to 50 pounds of scuba gear on 
their flights without charge. Consider arriving at an 

international hub one day prior to checking into a domestic flight and on your return 
in case your luggage needs to catch up with you. 

INDONESIA INFORMATION: Most visitors are granted a 30-day tourist visa at no 
charge. The official currency is the Indonesian rupiah (IDR), and currency exchange 
is easily available through ATMs and banks in the main gateways. Have some IDR in 
hand when visiting the remote regions. Most places accept Visa and Mastercard, but 
a 3.5 percent fee may be added to your bill. 

DIVE PERMIT: The Raja Ampat Marine Park entry permit is 1 million IDR (about $70 to 
$100, depending on the exchange rate) and is good for one year. Most liveaboard and 
land-based dive operations arrange this permit for you. 

DIVE CONDITIONS: Prime diving season is October to April, though visibility can be 
influenced by high plankton concentrations, which ensure more pelagic encounters. 
Visibility is best from May to August. The rainy season from June to September can 
bring high winds, and some resorts, especially in the south, will close due to rough 
conditions. Water temperatures typically range from 82°F to 86°F but can dip to 79°F 
in some areas. Plan to dive in at least a 3 mm full suit, and bring a hood, hooded 
vest or other type of thermal layering for added warmth. 

for both divers and mantas. Our group split 
into two drop locations on the pinnacle: 
one on top of the reef and the other 
toward a ridge extending out to 
deeper cleaning station. 

My group, which was on the 
ridge drop, back-rolled into a rapid 
descent with our eyes peeled for the 
distinctive black and white markings 
and triangular wings of these big rays. 
The dive site is massive, and we could 
not see the other group from our location. 
Through the sun-dappled blue, however, we 
saw the unmistakable grace of a giant manta 
on a circular glide path, punctuated by a 
near-motionless hover as dozens of bright 
wrasses appear to pick unwelcome parasites 
from the manta’s skin. This dance-like ritual 
has occurred for countless eons, but only in 
the past few decades have we been able to 
glimpse this hypnotic relationship.  

This cleaning station is magical enough, 
but the depth means a short dive. After 
reluctantly parting from our beautiful 
encounter, we made our way back up the 
ridge to the shallower reefs, which are lively 
with huge schools of batfish, patrolling gray 
reef sharks, tight groups of barracudas, 
comical Napoleon wrasses, swarms of 
undulating snappers, endless fusiliers, the 
passing squeaks of bottlenose dolphins and 
more mantas getting cleaned. The same 
willing little reef fish groom both oceanic 
mantas and the smaller reef mantas. Magic 
Mountain once again lived up to its name, 
and we wondered how soon we could dive 
there again.

Now when someone asks me about my 
favorite dive location, my mind unfurls 
images of interconnected rock islands 
along with early morning mist rising from 
the calm waters of protected anchorages, 
accented by the cry of a black palm cockatoo 
greeting the day. I envision steep karst peaks 
plummeting into current-swept seas over 
an explosion of colorful reefs with exotic 
fish swarming in waves over meticulously 
arranged table and lettuce corals, while 
the passing shadow of a giant winged siren 
glides silently overhead. AD

http://alertdiver.com/
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ormed of lava, each of these nine 
islands is different from the next. Some 
have high coasts and fjords; others have 

gentle, cultivated slopes and black sandy 
beaches. Isolated and vulnerable, especially 

during the cold winter months, these islands 
are shaken by the Atlantic storms and burned 

by the salt. They are a paradise lost in time — a land 
where nature reigns supreme.

ABUNDANT ARCHIPELAGO
Located near the middle of the Atlantic Ocean, 
spanning 370 miles about halfway between the coasts 
of North America and Portugal, the Azores archipelago 
is the most isolated island group in the North Atlantic. 

Straddling the Mid-Atlantic Ridge, where the North 
American and Eurasian continental plates meet, the 
nine islands are the offspring of volcanic eruptions 
emitted directly from the ocean floor. They are dark, 
shining jewels emerging from an endless blue expanse.

With a surface area of about 900 square miles, the 
archipelago plays an important role in the marine 
ecosystem of the North Atlantic, which has a complex 
oceanographic circulation that is influenced by the 
Gulf Stream and branches of the North Atlantic and 
Azores currents. Oceanographic features show steep 
submarine walls, ridges and escarpments, and a very 
short continental shelf. Due to the complex circulation 
patterns and upwelling of nutrient-rich deep-water 
currents against the steep walls of the islands, the area 
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is relatively food rich for marine life in the nutrient-poor 
central North Atlantic and serves as a feeding ground 
for migrating species and a plethora of other creatures 
adapted to life in the currents, such as sharks, tunas, 
jacks, rays, turtles, marine birds and mammals. 

The annual cycle starts in the spring with the blooming 
of phytoplankton, which is then eaten by zooplankton. 
The abundant food brings baleen whales — such as blue, 
Bryde’s, fin and sei whales — to collect the energy they 
need before starting their long migration to the cold 
Arctic waters. These itinerant whales share the expanse 
with sperm whales, both resident and migratory, which 
prey on squids in the deep channels of the archipelago. 
The seasonal aggregation of cetaceans, including schools 
of different dolphin species, in the spring and summer 

drives a growing whale-watching industry that brings 
many tourists, jobs and economic benefits to the central 
islands of Pico and Faial.

Early summer brings clearer water and a different food 
chain, as plankton gives way to bait balls of forage fish. 
Sardines and other small fish swim hysterically in compact 
balls while trying to avoid the wide-open jaws of predators. 
Dolphins chase the small schools and compact them close 
to the sea surface, and then they swim below the schools 
and create nets of bubbles that look impassable to the fish. 
The fish panic and swim faster and faster, moving closer 
to each other and rising to the surface, where they cannot 
escape the jaws of predators coming from above and 
below. It is like a wedding banquet for tunas, mackerels, 
jacks and marine birds after months of starvation.

A VISUAL DIARY OF THE AZORES
TEXT  BY  SABR INA  BELLON I 
PHOTOS  BY  FRANCO  BANF I

Islands                   in an 
   Endless 
        Ocean

The vineyard-covered hillside 
slopes down from the cliffs to the 
beach at São Lourenço Bay in the 

northeast part of Santa Maria.

http://alertdiver.com/
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Summer breezes bring to the archipelago sea turtles, 
mobula rays, mantas, whale sharks, blue sharks and 
large schools of fish, which gather in different areas by 
species. Blue sharks are off the shores of Pico and Faial 
islands, while whale sharks hang out in the warmer 
waters of Santa Maria. Groupers, wrasses and schools 
of triggerfish swim near the coastal dive spots, where 
morays hide in the holes of volcanic rocks. It is possible 
though rare to see trevallies, jacks, barracudas, bonitos 
or sunfish close to the coasts, especially near the small 
islands, but these encounters occur more frequently 
near the offshore bommies, which have a great diversity 
of species along with surprising food frenzies.

DIVING WITH BLUE SHARKS 
A unique and surreal experience in the Azores is 
diving with blue sharks. Our day begins running 
the waves aboard a sturdy and powerful dinghy 
until we are in the middle of the blue ocean and 
blue sky, far from all visible coasts, breathing salty 
air and enjoying the morning breeze. There is no 
reference point, no anchor line and no buoy. We are 
dots suspended on top of the ocean, with shades of 
sunlight descending beneath us and disappearing into 
a dark unfathomable chasm. 

Bluewater diving is not for novice divers who are 
not at ease in the water. Without points of reference 
from the seafloor or an adjacent reef, it’s easy to feel 
disoriented; self-awareness and good buoyancy control 
are essential. In addition to the feelings of overt 
exposure is the knowledge that somewhere below and 
beyond the periphery of our vision are approaching 
sharks; our level of excitement begins to ebb and flow 
as curiosity and fear vie for attention. 

Suspended in an unfamiliar three-dimensional 
world with our minds racing in a heightened state of 
awareness, we saw our first unmistakable blue shark. 
A fish of rare beauty and elegance, it has an elongated 
slim body and large, inquisitive eyes. The coloring of 
its body is perfect camouflage in the open ocean: The 
pristine blue on its back allows it to swim unnoticed 
and blend with the ocean when observed from above; 
from below, it appears as an invisible white when a 
predator looks toward the surface of the sea. 

Blue sharks unfortunately face an uncertain 
future due to modern threats of overfishing, habitat 
destruction, pollution and climate change. Traditional 
fishing in the Azores is known for its moderate impact 
on ecosystems, but industrial fishing and international 
longline fishing vessels are destroying the balance of 
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an archipelago considered one of the last paradises on 
earth. Researchers have determined that the waters 
of the archipelago are one of the most important 
breeding grounds for blue sharks and other protected 
species of sharks, such as hammerheads. Studies based 
on long-term tracking of blue sharks throughout their 
life stages show that these animals remain near their 
nursery in the open ocean near the Azores for the 
first two years of life and then migrate throughout 
the North Atlantic. A consistent level of protection 
for the sharks of the Azores is essential for the entire 
ecosystem of the North Atlantic.

MARINE MAMMALS
In the 9.3-mile-wide Pico–São Jorge channel, which 
separates the neighboring Faial and Pico islands from 
São Jorge, the ocean floor can be 1,600 to 4,000 feet 
deep. The precipitous decline from the shores of the 
central triangle of islands makes for an ideal spot to 
look for large ocean dwellers. We came looking for 
cetaceans, particularly leviathan sperm whales and 
huge blue whales as well as the dozens of species of 
dolphins and marine mammals. The modern pursuit of 
whale sightings has replaced the historic utilization of 
the coastal waters for the whaling industry.

Sperm whales, which were hunted for their oil, were 
one of the few whales that would float when dead. Using 
the traditional way of hunting in small boats, hunters 
could not hunt larger whales, and the persistence of 
long-established methods made these whalers unique. 
Azoreans began whaling in the 18th century, and 200 
years later their process was largely the same. They 
hunted like the whalers described in Moby-Dick, using 
hand-thrown harpoons, lances and rowboats. The 
Museu dos Baleeiros (Museum of the Whalers) in Lajes 
do Pico has photographs and artifacts that give insight 
into the Azores whaling community. The last whale 
hunt in the Azores was in 1987.

A fragile yet tenacious bond between the bloody 
whaling business and the benign leisure activity of whale 
watching continues with the vigia, or watchman. The vigia 
historically spotted the whales, brought the local farmers 
running from the hillside and guided them to their quarry 
from the local lookout tower. Now trained vigias scan the 
ocean to help spot whales for tourists to see.

Traditional boats, old whaling factories with 
machinery intact and other remnants of the whaling 
days remain. The Scrimshaw Museum at Faial contains 
pieces carved from the teeth of sperm whales with 
engravings and low reliefs. Tourists should refrain from 

“There is no reference point, no anchor line and no buoy. We are dots suspended on top of the ocean, 
with shades of sunlight descending beneath us and disappearing into a dark unfathomable chasm.”

A sperm whale is just one 
example of the large cetaceans 

found off Pico Island. 

Opposite: Diving at Santa 
Maria offers surprises from 

common species such as this 
large group of ornate wrasses 

swirling around a diver. 
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buying scrimshaw, however, to discourage the collection 
of more dead whales for tourist paraphernalia.  

Back on the water we found the whale we had come 
to see. Being in a large rubber dinghy near a sperm whale 
that emerged to breathe air, emitting a cloud of mist from 
its blowhole, is something I will remember for the rest of 
my life. We were standing still with the engine off, feeling 
a surreal peace and silence. The surface was motionless, 
but we could feel the power and energy of the ocean. A 
large female sperm whale suddenly emerged several yards 
from the bow of the boat, moving us on the surface of 
the sea. I was unable to take a picture since the boat’s 
movement changed the framing, but I will never forget 
the whale’s gentleness and pinpoint accuracy to avoid us 
while coming close enough to get a look.

MOBULA RAYS AND PELAGICS
Santa Maria and São Miguel form the eastern group 
of the archipelago. Vila do Porto, the main village 
of Santa Maria and the oldest village in the Azores, 
was the first settlement in the Azores to be given the 
status of town. There you will find clean houses, many 
churches and chapels, and green gardens bordered by 
hedges of hydrangea but no fences.

A testament to its volcanic origin, Santa Maria 
features a coastline with a diverse seafloor relief, giving 
dive sites an added geological interest with impressive 

caves formed by ancient lava flows. Coastal marine life is 
characterized by friendly dusky groupers, Mediterranean 
rainbow wrasses, damselfish and many others. 
Seamounts far from the coast, which are magnets for 
pelagic fish of the open ocean, are undoubtedly the 
best place to spot schools of amberjacks, yellowmouth 
barracudas or tunas chasing bait balls. On the trip from 
the islands to the high sea you can regularly spot several 
species of dolphins, sea birds and marine turtles along 
with the occasional sunfish or whale shark.

Close to the island is the perfect place to observe and 
dive with Chilean devil rays (box rays), the cartilaginous 
fish that resemble manta rays. Rays approach close 
to the surface in a formation reminiscent of birds in 
flight, swimming with the graceful elegance of dancers. 
Wherever you find yourself, above or below the water, 
there are fascinating sights to behold.

In the Azores, days take their cue from the sea 
with its coming-and-going cadence of tides, from the 
weather with its changeable moods and from the wind 
that snuffs out the intentions of anyone who wants to 
get too much done. The temptation to see as much 
as possible is at odds with the unhurried, malleable 
atmosphere that wends through this string of islands. 
We ultimately unwind as if life has no choice but to 
adapt to local customs that revolve around fishing, the 
sea and the whims of the weather. AD
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How to Dive It 
GETTING THERE: Direct flights from North America 
are available to the international airport in Ponta 
Delgada (PDL) on São Miguel from the following 
locations: Providence, Rhode Island; New York City, 
New York; Boston, Massachusetts; Toronto, Ontario; 
and Montreal, Quebec. Direct flights are also 
available to Terceira (TER) from Oakland, California, 
as well as Boston and Toronto. Several airlines within 
Europe have flights to both destinations. Domestic 
airlines are quite strict about baggage rules and 
allowance. SATA Air Açores and Azores Airlines offer 
flights between the islands, and there are regular 
and seasonal ferries within the Azores. No visa is 
required for Canadian and U.S. citizens with a valid 
passport for visits lasting up to a month.

CLIMATE: The climate is mild in the Azores. Summers 
are warm and sunny with pleasant temperatures. 
Water temperatures range from 59ºF to 63ºF in 
the early spring and from 72ºF to 77ºF in the late 
summer. Strong winds can stir the sea in the winter. 
The frequent rainy periods are generally short. 

DIVE CONDITIONS: Divers should have at least an 
intermediate level of experience because of the 
variability of dive conditions and the remote nature 
of some offshore destinations such as the Formigas 
islets and Dollabarat Reef. Offshore currents can 
be significant. A large, bright-colored surface 
marker buoy is mandatory at some open-ocean 
sites. The ideal months for diving in the Azores are 
June through November, when currents are weaker, 
visibility is greater and more large pelagic visitors 
come to call. Tanks are typically filled with air; nitrox, 
rebreathers and mixed-gas dives are not common 
and difficult to find. A 5 mm or 7 mm wetsuit is 
recommended from June through October and a  
7 mm or 10 mm wetsuit from November through May. 
The area has efficient and experienced emergency 
medical services teams available. Recompression 
chambers are on São Miguel and Faial.

ACCOMMODATIONS: The most common lodgings are 
fully equipped private apartments. There are some 
nice hotels, but the standards are lower than in the 
U.S. Dive centers can organize transportation from the 
hotels and apartments.

TOPSIDE: Both English and Portuguese are widely 
spoken in what is officially known as the Portuguese 
Autonomous Region of the Azores. The currency is 
euros; credit cards are accepted in hotels and main 
restaurants. The U.S. Consulate in Ponta Delgada 
on São Miguel is the oldest continuously functioning 
U.S. consulate in the world. The Azores have two 
United Nations Educational, Scientific and Cultural 
Organization (UNESCO) World Heritage sites: the 
Central Zone of the Town of Angra do Heroísmo 
on Terceira and the Landscape of the Pico Island 
Vineyard Culture on Pico.

The Gruta Azul cave has an average depth of 50 feet and three entrances to almost 
500 feet of stone corridors, making it fabulous scenery for underwater photography 
with a model. 

Opposite, clockwise from upper left: The big eyes and tapered body of the elegant 
blue shark; Chilean devil rays at Baixa do Ambrósio near Santa Maria; blue jack 
mackerel forming a bait ball; thousands of narwhal shrimp in a grotto on the north 
side of the small Ilhéu de Vila Franca 
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TEXT  AND  PHOTOS  BY  JEFF  M I L ISEN

NOAA scientist Paula Ayotte 
conducts one last sweep 
through her survey area before 
cleaning up and ascending. 
All fish divers needed a 
monopod, dive slate with 
affixed Secchi disk, neutral 
gray white-balancing card, 
surface marker buoy and 
reserve air supply system.

EXPLORING THE PACIFIC REMOTE ISLANDS MARINE NATIONAL MONUMENT
Remote &WildRemote &Wild
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H
umans are perhaps the greatest threat 
facing our oceans. Overfishing, sewage 
runoff and sunscreen pollution are just 
a few of the localized impacts we have 

inflicted throughout our turbulent history with the 
ocean. Despite the harmful effects of many people, 
the positive impacts of scuba divers are a refreshing 
beacon of optimism. We are some of the most vocal 
ambassadors for a cleaner, healthier, more diverse 
aquatic habitat, yet our scuba bubbles can scare fish, 
and we risk introducing invasive species from one dive 
spot to another. 

Recognizing that aquatic wildlife need some respite, 
resource managers work to preserve and protect areas 
for wildlife to thrive without human interference. 
Biologists occasionally check on these protected tracts 
of ocean to ensure they are left untouched to flourish 
on their own. I recently had the opportunity to visit 
one of these special places: the Pacific Remote Islands 
Marine National Monument (PRIMNM).

Originally stopover points for Polynesian voyaging 
canoes, these seven tiny islands and atolls in the 
Central Pacific provided resources for whalers and 
were a valuable source of guano (seabird excrement) 
for fertilizer in the mid-19th century, leading the 
United States to claim the area under the Guano Act 
of 1856. During World War II the U.S. military had 
strategic bases on the islands. 

First established on Jan. 6, 2009, the PRIMNM was 
expanded from 83,000 square miles to approximately 
490,000 square miles of the Pacific Ocean on Sept. 
25, 2014, becoming the largest marine protected area 
in the world. These islands are home to 14 million 
seabirds from 19 species and a black coral species 
(Leiopathes sp.) that lives more than 4,200 years. 
While many divers covet the reefs of the nearby 
Papahānaumokuākea Marine National Monument 
northwest of the main Hawaiian Islands, fish biomass 
in the PRIMNM is 10 times greater than at inhabited, 
heavily impacted main Hawaiian Islands and twice that 
found in the northwestern Hawaiian Islands. 

Scientists with the National Oceanic and 
Atmospheric Administration (NOAA) and the U.S. Fish 
and Wildlife Service visit the area every three years to 
survey the marine ecosystems, swap out monitoring 
equipment and assess the few on-land structures. On 
this trip we visited five of the seven islands and atolls 
that make up the PRIMNM: Howland, Baker and Jarvis 
Islands, Palmyra Atoll and Kingman Reef. We also 
visited Swains Island, a remote outpost of Samoa.

I was assigned to help the fish assessment team; 
most of our team’s seven members had advanced 
degrees in some discipline of marine biology. We 
worked with a team that studied coral health and 
one that studied ocean climate change. Together, the 
teams’ data show us how these islands are changing 
over time without localized human impact, and their 
remoteness makes them a global indicator for ocean 
health. They may be “out of sight, out of mind,” but 
each island was uniquely impressive, and it was a treat 
to see such untouched environments. 

For eight days on a ship slowly plowing southwest 
from Honolulu, Hawaii, we worked on preparations, 
neurological exams, station tours, gear assignments, 
methodology refinements and fish-ID tests. I had been 
issued a camera, a data slate, a safety sausage and a 
personal locator beacon. Cell phone service ran out 
sometime in the morning on day one, and by day four 
the excitement of our pending expedition was starting 
to wear thin. Finally we saw land: a mile-long 
spit of sand called Howland Island. 

HOWLAND AND BAKER ISLANDS
Howland and Baker are the kinds of 
islands that castaways dread, without trees, 
fresh water or resources useful for survival. 
There are, however, thousands of seabirds 
and even more hermit crabs. Of the two islands, 
Howland is better known because it was Amelia 
Earhart’s intended destination before she disappeared. 
Even if we were allowed to go ashore, few of us had the 
desire. Beneath the waves it was an entirely different 
story. After we studied for months to memorize 900 
fish species and their four-letter codes, Howland and 
Baker were our first tests.

Hard corals grow from every available surface 
down the steep slope of the islands. Thousands of 
fish form clouds so thick that they often occlude 
visibility. It was spectacular yet daunting because we 
had to try to count everything, and the fish clouds 
were composed of multiple species and frequently 
changed. We spent the first five minutes of our 
survey identifying and listing the species that were 
present; we spent the rest of the dive counting and 
sizing individuals in each species.  

Our fish-counting team was using methods that 
were new to many of us, and the visual cacophony 
of these vibrant marine communities could be rather 
distracting. Unlike other areas, the east side of Baker 
Island forms a plateau, allowing fields of staghorn 
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corals to reach their maximum proportions. The fish 
clouds here were especially thick. My buddy, Jake, 
swam out a transect line and disappeared into the swirl 
of fishes as I placed the transect reel down in front of 
a dragon moray (Enchelycore pardalis) slinking back 
into its lair. A few gray reef sharks (Carcharhinus 
amblyrhynchos) wove their way through a thick school 
of black jacks (Caranx lugubris). 

Jake swam back along the transect to check the 
visibility, but I could tell by the look on his face 
that he was as baffled as I was by the volume of life 
surrounding us. This lasted the entire dive, with 
school after school of predatory fish moving in visual 
symphonic harmony. We reluctantly ascended after an 
hour and climbed on board, stunned at what we had 
just experienced. Still, my coworkers were adamant 
that Howland and Baker would turn into a distant 
memory as soon as I witnessed the impressive bounty 
of life that Jarvis would offer.

JARVIS ISLAND
In years past I was told that Jarvis Island 
was the wildest in the PRIMNM. The 
most curious sharks, lushest reefs, biggest 
mantas and most graceful schools of 

hammerheads greeted previous expeditions. 
Climate change, however, has warmed the waters 

around the island, and in 2015 an El Niño event 
brought even warmer water to the island’s coast. 

The temperature increase also prevented upwelling, 
essentially cutting off the flow of nutrients into the 
ecosystem and the island’s “air conditioner.” This 
doubly shocked the corals around Jarvis, and many of 
them fell victim to bleaching. As a result, 98 percent of 
the lush coral at Jarvis died in 2015–16. 

Swimming around Jarvis three years after such a 
massive bleaching event was surreal. Much of the 
reef structure was still intact, even if it was composed 
of dead corals, and clouds of planktivorous fishes 
were still feeding off the oceanic currents. Even the 
mantas and many of the sharks were still there, but 
we counted very few corallivores such as butterflyfish 
because the coral suffered near-complete mortality. 
Almost everything was still in its place, but it was 
over fields of coral skeletons rather than colorful hard 
bottom. If this reef ecosystem continues to collapse 
over the next few years, it will be interesting to see 
if the remaining animals can adapt. In the face of a 
warming planet, Jarvis is an all-too-real reminder of 
the grim future for coral reefs.

KINGMAN REEF
Kingman Reef is a mostly submerged, 
triangular, shallow area that spans 

almost 10 miles latitudinally and 5 miles 
longitudinally. Parts of the reef above 

the surface appear as tiny areas of land 
amounting to three small sand spits. 

These three tiny beaches mark one of the 
most diverse habitats in U.S. waters. Huge mounding 
coral structures fortify the southern reef’s edge, the 
protected western slope consists of mostly solid 
branching coral, and the interior lagoon floor is 
carpeted in soft corals. The scenery changes drastically 
everywhere you go on Kingman, and predators 
typically stand guard over every inch of it. When dawn 
broke the morning of our arrival, however, all we saw 
were waves breaking over the shallow reef. 

Beneath those breaking waves is something truly 
special. Along the south shore is an area called Giant 
Clam Gardens, which has the highest density of giant 
clams observed anywhere in the Pacific Islands region. 
Two species of giant clams have taken over to create the 
only Central Pacific reef that is comprised largely of giant 
clamshells. The bivalves cluster and grow on top of one 
another to create structures like those of coral reefs.

Diversity can act as insulation against marine ills, and 
this is most evident on Kingman. We observed some 
algal overgrowth and the presence of a few crown-
of-thorns starfish, but each impact at Kingman was 
isolated to one area. Some of the massive coral structures 
along the southern shore, for example, had become 
overgrown by Halimeda algae, which is a native species 
and usually not a threat to coral. For some reason, 
however, a Halimeda bloom appeared in isolated areas, 
while everywhere else was untouched. Other areas 
rich in delicate coral suffered bleaching from the 2015 
event, but recovery of more hardy species had begun at 
Kingman, unlike at Jarvis. This ocean environment is 

NOAA scientist Andrew Gray uses a camera 
on a monopod to photograph quadrats of 
the benthic environment at Kingman Reef.



constantly changing, and the trend we observed indicates 
that maintaining a high level of diversity may be one of 

the keys to surviving climate change.

PALMYRA ATOLL
Before I was even a twinkle in my 
parents’ eyes, they bought a camera, 
loaded a sailboat and set course for 

a remote island called Palmyra. As 
its name might suggest, Palmyra is home 

to many palm trees, seabirds and a dense population 
of four different species of land crabs, including the 
quintessential coconut crab. At the time of my parents’ 
visit, it was also home to a guy named Hal, who was 
part of a group who had made a deal with the Nature 
Conservancy to keep the runway clear in exchange for 
permission to live on the island. When his group first 
arrived at Palmyra, they realized they had forgotten 
some essential tools. They left Hal alone on the island 
while they went back to Honolulu to resupply and 
never returned for him. 

Hal kept some shred of sanity through his amateur 
radio, which was powered by a diesel generator. When 
his Meal, Ready-to-Eat (MRE) rations ran out, he 
planned to eat fish and coconut crabs. My parents 
showed up six months after he was deserted, but the 
then slightly feral Hal opted to stay on his personal 
island rather than join the rest of civilization. 

My parents passed along stories to their offspring, 
providing vivid descriptions of this oceanic paradise 
and painting early visions of a tropical utopia in the 
imaginations of children who had scarcely even seen 
palm trees. Decades later, one of their children visited 
this insular inspiration. 

Palmyra Atoll is roughly 4 miles long and has two 
lagoons, one of which is a safe harbor area known as 

West Lagoon. Its shallow reefs extend an additional  
5 miles to the west and 2 miles to the east. Reef manta 
rays and adorable blacktip reef sharks are abundant 
in the shallow areas. Hard corals completely surround 
the island, but the Coral Gardens site is especially 
breathtaking. Various species grow on top of each 
other to form majestic, vertical columns of living coral 
that sprout from the seafloor 20 feet below and emerge 
from the surface. But my most intense memories of 
Palmyra came from the deeper, westward slope.

At the fringes of the western slope, the currents that 
nurture the lively reef also bring a suite of predators that 
make diving here especially electric. On one dive we 
descended into a school of more than 50 baby gray reef 
sharks. Meanwhile, a few humphead wrasses danced 
with the current in the distance. Blacktips cruised by 
with such regularity that I lost count of them. A couple 
of bruiser adult gray reef sharks came by mid-survey 
to remind us who really owns this place. The surveys 
were the priority, but sometimes the displays of nature 
in these remote areas require the observer to take a 
moment to enjoy how special these islands are.

Hal caught a ride back long ago, but after seeing this 
island with my own eyes I understand his reluctance to 
leave. Palmyra, much like the other remote islands, is 
an area that we should be proud to protect. The United 
States is full of wild lands, but the islands that make 
up the PRIMNM stand out because no one has ever 
attempted to tame them. Peter T. Young, who helped 
form the foundation for the PRIMNM, once said that 
stringent protective measures are “the responsibility we 
share to provide future generations a chance to see what 
it looks like in a place in the world where you don’t take 
something.” Keeping these islands and the reefs that 
surround them pristine and untouched is one of the 
most effective ways to fulfill this responsibility. AD
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Coxswain Mike Murphy watches 
attentively at the mooring at 
Coral Garden at Palmyra.

A female gray reef shark investigates 
NOAA scientist Kaylyn McCoy on the 
current-swept slope at Palmyra.
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Jack was smiling as he drove down Highway 
70 toward the North Carolina coast. He 
anticipated a fun-filled weekend of diving 
shipwrecks in the Graveyard of the Atlantic. 
Having recently completed a tough and  

            stressful instructor training course, he’d been 
          thinking a lot about the responsibility of 
teaching others to dive and the associated legal risks. 
He was looking forward to a liability-free weekend 
of recreational diving on his own. No students, no 
customers, no risk — right? 

Regrettably, Jack is wrong. There is no escaping the 
fact that we live in a litigious society. Every profession 
carries with it the peril of a lawsuit following the 
injury or death of a client, student or participant, 
and diving is no exception. While Jack would not be 
instructing anyone during his trip offshore, just being 
in the vicinity of an incident that results in injury can 
unfortunately be enough to ensnare a professional in a 
web of litigation. 

Consider if while Jack is in the water doing a 
recreational dive, for example, he observes another 
diver acting erratically — or at least in a manner not 
consistent with Jack’s training agency’s guidelines 
— but does not intervene. Then a little while later 
he notices that the same diver is not moving and 
appears to be unconscious. Jack is not going to ignore 
the diver’s peril; he’ll try to help get the diver to the 
surface. If the diver survives, it will be because Jack 
saved him. Suppose that the diver survives but suffers 
a serious, disabling injury. Now Jack might spend years 
defending a claim and lawsuit alleging that he is at 
least partly responsible for the diver’s injury, even if he 
is ultimately exonerated of any wrongdoing.

Numerous other scenarios could cause trouble for 
Jack during his weekend pleasure trip to the coast. 
Consider another example: Jack is on the boat preparing 
for his own dive when another diver on the charter 
panics and surfaces too quickly. A buddy brings the 
diver, who is unconscious and not breathing, back to 
the boat. Jack, relying on his first aid and CPR training, 
resuscitates the diver. After regaining consciousness, 
the diver has a heart attack, which he later claims was 
caused by improper first aid rendered by Jack. Again, 
Jack could be absolved of any negligence but still incur 
huge legal expenses to defend himself. 

What if while Jack is gearing up for a dive he hears 
a call for help and sees the boat’s divemaster hanging 
on to the current line with a student who appears to be 

in distress? Jack dives into the water and swims out to 
assist, and the divemaster asks him to tow the distressed 
student back to the boat. While he’s towing the student 
by her tank valve, she becomes unresponsive and limp. 
Jack removes her buoyancy compensator and continues 
to tow her while holding her head above the water. 
On the boat Jack assists with CPR and the use of an 
automated external defibrillator (AED), but the student 
does not survive. If an autopsy finds water in her lungs, 
the student’s family might file a lawsuit claiming that 
Jack did not ensure she had an adequate airway during 
the tow and unintentionally drowned her. 

The reality is that anyone can sue you at any time. A 
student, an unsatisfied customer or another diver you 
meet on a dive trip can allege anything, including an 
untruth, that might cost you a great deal of time and 
many thousands of dollars in legal bills.

Jack, like most dive professionals, became an 
instructor because he truly enjoys diving and wants to 
share his passion with the world. There is risk in every 
profession, including diving, and professionals should 
not have to sacrifice their love of the sport to avoid it. 

This article is not meant to be a legal primer on 
negligence, liability, duties owed to others, the definition 
of a “reasonable person” or any of the myriad other 
issues that can arise out of a claim against someone for 
injuries incurred by someone else. For the purposes 
of this article, it is enough to know that there are 
unwelcome and undeserved claims as well as real and 
true acts of negligence that result in claims. 

So what can Jack — or you — do to protect against 
a false or real claim of negligence that involves an 
injury to another person? And what would be the 
benefits of these actions to you, the dive professional, 
as well as to the dive business, the industry and the 
average recreational diver? These questions raise two 
important areas of consideration: risk mitigation and 
professional liability insurance. 

RISK MITIGATION
Risk mitigation is an essential element of any plan to 
promote diver safety and to protect dive professionals, 
students and all divers. For nearly 40 years no entity 

A thorough risk mitigation program helps dive professionals 
of all kinds — individuals, groups and businesses — to 
lower the number and severity of dive accidents, create 
a safe working environment from the shop to the dive 
boat and have plans and equipment in place to manage 
incidents when they do happen. DAN’s HIRA program 
applies proven risk-management procedures to the specific 
demands of the dive industry. 

http://alertdiver.com/
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has been more active in identifying and dealing with 
the risks inherent to the sport of scuba diving than 
Divers Alert Network®.

As part of its efforts to create a global culture of 
safety in the dive community, DAN® has developed a 
dive-industry-specific Hazard Identification and Risk 
Assessment (HIRA) program that focuses on practical 
assessment of risks and provision of information and 
resources to reduce the number and severity of dive 
accidents. The program targets dive professionals 
in an effort to make diving safer for those they 
certify and, ultimately, everyone involved in diving. 
DAN research shows that when dive businesses and 
professionals have the tools and plans in place to deal 
with emergencies, they can reduce the number of 
emergencies and enable all divers to better enjoy the 
wonders of the underwater world. 

To that end, all dive professionals should routinely 
be aware of and make sure they are

• properly trained for the type of instruction they 
are giving and the diving they are doing in the 
pool or other body of water;

• continuing their dive education and adhering to 
the standards of their training agency;

• taking risks seriously, identifying them, learning 
what can go wrong and how to deal with 
emergencies that are sure to come at some point 
in one’s career;

• preparing and practicing action plans for 
emergencies and required skills such as CPR, 
wound care, injured diver retrieval and more;

• using checklists;
• maintaining all the equipment necessary to safely 

perform their professional duties;
• using waivers and medical reporting forms that are 

up-to-date and properly completed and signed;
• ensuring that the divers who come in contact 

with their businesses and/or who they instruct 
are receiving the appropriate and necessary 
instruction before certification;

• exercising proper judgment about their students’ 
and customers’ abilities and medical conditions 
and understanding that while professionals must 
adhere to the laws and regulations of the dive 
industry they can elect not to provide service 
when safety concerns exist; and

• reporting incidents to their training agency as 
soon as possible — both to protect themselves and 
to provide data that could be useful to others.

There is much more to risk mitigation than can 
be addressed in this article. Dive professionals and 
everyone involved in diving should recognize the 
value of learning more about risk assessment as a 
means of promoting safety for all divers. Those who 
wish to learn more about the subject should read 
DAN’s Risk Assessment Guide for Dive Operators and 
Dive Professionals by Francois Burman (DAN.org/
dive-store/?id=702). This book offers a detailed list of 
recommendations “intended to ensure a minimum 
accepted level of safety for scuba diving activities.”

Even if you — and Jack — are always careful, 
follow all safety and training protocols, would never 
intentionally hurt anyone and judiciously comply 
with risk mitigation recommendations, the fact is that 
accidents, mistakes and events beyond your control still 
happen. No matter how safe you try to be for yourself 
and others, you are always at risk financially if you or 
someone else is injured while under your supervision, in 
your shop, being trained by you or even being rescued 
by you. For this reason you must have the appropriate 
insurance plan for the financial protection of your 
assets, your business and your career.

PROFESSIONAL LIABILITY INSURANCE
There are several types of insurance coverage that 
all divers should consider when engaging in dive 
activities: accident, travel, equipment and general 
health/medical. Even automobile insurance is 
important for the drive to the shore or dive boat. Most 
coverage benefits only the person who procured the 
policy. Liability insurance for dive professionals (like 
automobile liability insurance for drivers), however, 
provides benefits to the professional who purchased 
the policy as well as the injured student or diver with a 
legitimate claim against the professional.

What about Jack? As an individual instructor he 
is at the forefront of the dive industry when training 
and directly engaging with new divers. If he works for 
a dive shop, why should he be concerned about his 
actions and liability on a personal dive trip? If Jack is a 
full-time employee of a dive shop or if he is listed as an 
additional insured on the shop’s liability policy, then he 
will generally be protected only when he is engaged in 
activity on behalf of the shop. 

If Jack is characterized as an independent contractor 
and not an employee, however, or if he isn’t listed on 
the shop’s policy, he may not be covered at all. 

Even if Jack is an employee of a dive shop and is 
listed on the shop’s policy, he will most certainly face 

http://dan.org/
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liability claims on his own if an incident occurs while he is 
providing training outside of his work duties through his 
employer — such as helping a local scout troop, advising 
individual clients or simply helping save someone while  
on a personal dive trip. Jack needs his own professional 
liability policy.

All dive professionals, whether individuals, groups or 
businesses, should consult with a liability insurance expert 
to acquire coverage by a plan that fulfills their specific needs. 
Dive businesses, large or small, incur risks beyond those 
related to hands-on training of divers, including risks related 
to equipment provided to students, cylinder fills, air and gas 
quality, repairs, transportation, employee issues, boats and 
crews, and dozens of other identifiable risk areas. (Many of 
these risks are subjects of DAN’s HIRA program and can be 
explored in DAN publications and risk-assessment programs.)

Seemingly minor mishaps can saddle a business with a 
financial burden that threatens its continued existence. For 
example, a student slips on a boat ladder, strikes her head 
on the hull and complains of a headache. She decides not to 
make a training dive that day and doesn’t show up for any 
further training dives. Later the dive shop that provided the 
boat and maintained the ladder is informed that the student 
suffered brain trauma that required surgery and resulted 
in permanent disability. No matter how the litigation is 
resolved, the defense of the claim will incur tremendous 
expense. Professional liability insurance can provide for 
those defense costs. Just as important to the dive business 
and to the injured student, it can provide for the payment 
of medical expenses and damages if the business is found to 
be at fault. Thus, the student benefits, and the business can 
survive and continue to serve the dive community.

The right liability insurance plan for Jack may not be right 
for you or your dive shop. Many areas of protection need to 
be explored, not the least of which is the cost of the plan. An 
insurance specialist can provide the details of the coverage and 
customize the plan to include protection — such as technical 
and rebreather training, freediving, student accident coverage 
and much more — that is not readily available from other 
insurance providers. You need to ask questions about the 
terms, and you should expect informed and understandable 
responses. The right plan will offer many benefits, and your 
provider should be familiar with all of them, particularly as 
they apply to your specific profession: scuba diving. (See what 
DAN offers at DAN.org/liability.)

With excellent risk mitigation practices you can greatly limit 
your liability. While the best-case scenario is that you’ll never 
need your liability insurance, one thing is certain: You can 
feel more secure knowing that you have a professional liability 
policy to protect your finances and your dive career. AD

In addition to risk mitigation, all dive professionals 
can protect themselves with professional liability 
insurance. Even minor mishaps can result in a 
large financial burden. Whether facing a legitimate 
claim or dealing with a lawsuit that ultimately 
finds the professional not liable, liability coverage 
can offer benefits to everyone involved. 

http://alertdiver.com/
http://dan.org/liability
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Steamer Detroit 
Each time I dive a wreck I challenge myself to create a new shot.  

The steamer Detroit was built in 1846 and even after sinking has intact 
wooden paddle wheels. The walking-beam engine is in the middle, so I 

decided to shoot from the center as my models (Jim and Susan Winn) got 
into position and lit a piece of each wheel. Time is always limited 

on the deep wrecks, and communicating before the 
dive is key to executing these shots. 

http://alertdiver.com/
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IMAGING
SHOOTER

I occasionally see great photographs in print or on 
social media that I categorize as my “if” shots — as in 
“I could have taken that photo if….” For the images 
where the technique is transparent and the execution 
is predictable, it comes down to if I had been there 
at that time. Proximity and the right lens could have 
brought home those shots.

Then there are images that rise to another level. 
These are the photos I could have taken if I could have 
dived to that depth and stayed that long, if I had the 
skills to penetrate that deeply into a cave system, if I had 
been willing to dive in water that cold and unforgiving 
or if I had been able to previsualize that particular wreck 
and bring a lighting and model team to help me achieve 
a specific and preconceived concept. These are the shots 
I see and think, “I could have taken that photo if I were 
Becky Kagan Schott.” The images she captures are that 
unique, and her diving skills are that significant.

Her path to this unusual niche in the underwater 
imaging pantheon began as an 11-year-old child in 
landlocked Pittsburgh, Pennsylvania. Her dad helped her 
set up her first saltwater aquarium, and she became a 
self-described “dork at the fish store.” Schott was single-
mindedly passionate about the fish in her aquarium, but 
her parents wanted her to know about the underwater 
world beyond the confines of her little tank. For her 
birthday, they bought her a subscription to Skin Diver 
magazine, which set the hook for her taking a Discover 
Scuba Diving resort course during a family holiday in 
Fort Lauderdale, Florida. Breathing underwater and 
seeing the tropical fish that she previously knew only 
from the aquarium industry convinced her she should 
get certified. Certification for her at age 12 in Pittsburgh 
in 1994 took her to a “cold, yucky, brown quarry,” as she 
recalls; her advanced certification was in Lake Erie on 
a shipwreck she couldn’t even see and in water so cold 
she shivered painfully through her entire checkout dive. 

A tragic fork in her road happened at age 13 when 
her father died. That left the family without an anchor 
tethering them to Pittsburgh, so they moved to Orlando, 
Florida. Schott speaks of the irony: “The worst event of 
my life changed my life, because now water was nearby.” 
Diving was a distraction for her from that bad time in 

her life. She took her first cavern-diving class at age 14 
and was soon a regular in the freshwater springs dive 
community in northern Florida. 

Photography was a natural extension of her dive 
passions. Her trial-and-error approach to photography 
segued into formal instruction when she enrolled in black-
and-white photography and video production classes in 
high school. She learned how to write, shoot and edit 
news broadcasts for her classmates, which was a perfect 
educational foundation for her future career direction.

STEPHEN FRINK: I’m intimidated by all the time 
that goes into video editing, plus I fear that if I 
were shooting video I might be missing a still shot. 
How do you so artfully navigate these two worlds of 
underwater imaging?
BECKY KAGAN SCHOTT: I separate my brain into 
stills or video before I ever get in the water. I tend not 
to shoot both mediums on the same dive, but I believe 
that what I’ve learned from video editing has made 
me a better still photographer. I develop a clear idea 

PHOTOS  BY  BECKY  KAGAN  SCHOTT ;  TEXT  BY  STEPHEN  FR INK

IMAGES FROM THE EDGE
Becky Kagan Schott
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of what it takes to tell the story of my subject. Video 
has lots of images to tell the story, while with photos it 
may distill down to a single shot. But either way there 
is a shot list and a plan to execute in advance of the 
dive. As a stills photographer, I want one image that is 
so far above the rest that it thoroughly stands out.

Did your diving career immediately migrate  
to photography?
Not at all. Even today it isn’t all photography all the 
time. I teach a rebreather class every three months and 
am quite active in technical diving instruction. I enjoy 
the teaching; it is not theoretical for me — it’s what I 
do — and I think it makes me a better instructor. This 
is life support for these students, and I want to prepare 
them for success in their environment. 

I enrolled at the University of Tampa with a major 
in marine biology and minor in communication. I was 
fortunate to get an internship at the National Undersea 
Research Center (NURC), which gave me six weeks 
in Key Largo, Florida, working with researchers at the 
Aquarius Habitat. I figured out then that I wouldn’t 
be content as a scientist studying algae. I loved 
photography and video, so I thought I would combine 
them and try shooting some documentary projects.  

During my internship I also had a job at the Florida 
Aquarium. When a crew from Animal Planet was 
there shooting a story, I asked how they got their big 
break. They all started shooting by doing TV news. I 
changed my major to communication, which gave me 
experience writing for TV and radio news, building 
websites and writing for magazines. It also led to an 
internship at WFLA, the NBC affiliate in Tampa. I 
soon had a reel I could use to get other broadcast 
opportunities. My next gig was in Fort Myers, Florida.

Even when working for TV news, I was still diving 
every weekend. During the week I’d be shooting 
depressing or mundane stories about hurricanes, 
alligators in someone’s backyard pool, or the local 
grow houses. Then on weekends I’d be in the water 
somewhere shooting, learning and improving. I was 
(and am) very self-critical, so 2004 and 2005 in Fort 
Myers were important years for me.

I eventually wanted to work in a bigger TV market, 
so I moved back to Tampa. My salary doubled, which 
allowed me to get the underwater camera gear that I 
needed to take my skills to the next level. I later worked 
for WTXF Fox 29 in Philadelphia, Pennsylvania.

What career highlights or early triumphs defined 
your progress?
I’ve won five Emmys for underwater camera work, and 
I’ve shot for National Geographic, Discovery Channel 

and Travel Channel. My husband, Dave Schott, and 
I own Liquid Productions, a company known for 
capturing images in extreme underwater environments, 
including caves, deep shipwrecks and under ice. My 
greatest photographic passion is my work with the 
various shipwrecks of the Great Lakes. Each one tells a 
powerful story of tragedy and mystery, and I enjoy the 
historical aspects as well as the technical challenges in 
these places that are deep, dark and cold.

I’ve worked in all five of the Great Lakes, filming 
shipwrecks in 3-D off Isle Royale, Michigan, for the 
National Park Service and searching for new wrecks in 
Lake Huron and Lake Michigan as part of a team. In 
2011 I worked on Project Shiphunt, sponsored by the 
National Oceanic and Atmospheric Administration 
(NOAA), Woods Hole Oceanographic Institution and 
Sony; we found the schooner M.F. Merrick, which was 
lost in 1889, and the steel freighter Etruria in more 
than 300 feet of icy water off Presque Isle, Michigan. I 
was part of the team that first documented the Alice E. 
Wilds in about 300 feet of water in June 2015. We were 
the first people to see the ship in 133 years. Those are 
the kinds of expeditions that light a fire in me.

Tell us about some of the tech dives you do for 
your work.
I’ve shot in 400 feet of water several times — at 
the bottom of the Great Blue Hole in Belize, for 
example. At this point in my career I have to weigh 
the risk and reward for pushing the limits. The reward 
has to be high because it’s a big risk to go that deep. 
I’d say the most extreme shoots I’ve done have been in 
34°F water at 320 feet in the Great Lakes in May. It’s 
not the deepest I’ve been, but water that cold makes it 
extreme. There weren’t thermoclines, so the dives were 
about two hours constantly in those temperatures. 

I’m most comfortable in the 200- to 250-foot range 
in 38°F — comfort being a relative term. Greater 
depths limit the time we can spend on the bottom and 
add a lot more decompression obligation. I’ve done a 
lot of shoots in that depth range, and I take it seriously. 
I’ve been diving caves for 20 years; while I treat them 
with respect, I feel a level of comfort there as well.  

I’ve had my share of scares, and that’s why I now 
take a safety diver with me if I’m shooting video for 
a documentary. I’ve shot at both the North Pole and 
South Pole but never deeper than 60 feet there. David 
and I did a season of Bering Sea Gold: Under the Ice 
for Discovery Channel. The ice in Alaska was more 
than 5 feet thick, and the water was 27.5°F; our gear 
would suddenly free-flow. We were never more than 
100 feet away from an ice hole, but filming in water 
that cold, in thick overhead ice in the Bering Sea, was 

http://www.liquidproductionsllc.com/
http://alertdiver.com/


94  |  SPRING 2019

intimidating. The producers even asked me to shoot 
a night dive under the ice at midnight to film the gold 
miners. That night my full-face mask’s regulator froze 
shut on me as I was heading to the surface. That got 
my adrenaline flowing. I’m very aware of the dangers. 
No photo is worth my life — and I’m prepared to 
drop the camera if I have to — but I also like to 
push my own limits to see what I can achieve. I like 
environments that are challenging and hard to capture. 

I’ve been fortunate to film a lot of different projects: 
cave exploration documentaries for Red Bull, Mayan 
remains in cenotes for National Geographic as well 
as mines and shipwrecks for the Travel Channel. 
I recently filmed a new shipwreck discovery for 
Smithsonian Channel in 250 feet of cold, low-visibility 
water. I’ve worked with archaeologists on many wrecks 
(including the USS Monitor) and documented the 
German submarine U-869 for the History Channel. 
I recently shot stills and video for OceanGate to 
document their new manned submersible that will be 
going to the Titanic this summer.  

Your technical-diving prowess clearly contributes 
to the success of your photo missions. Does having 
these skills help define the projects you embrace?
I think so. I tend to seek shipwrecks or caves that are 
rarely seen or never photographed. Most of those are 
out of recreational diving range, so I use a rebreather, 
which allows me to have more time at deeper depths to 
capture the images I want. I may get only one chance 
to shoot on a particular wreck, so every minute counts. 
I also often use trimix to have a clear mind at depth so 
I can direct a team, ensure the lighting looks good and 
capture the shot I’ve previsualized. 

The biggest advantage to using a rebreather is if 
it’s my only dive on a wreck and the conditions are 
nice, I can stay a little longer without a pressure gauge 
inexorably dipping and forcing me off the bottom. I 
take a lot of bailout gas with me to allow for extra time 
if everything is going well. When diving open circuit I’d 
always be in a rush to get my shots because the clock 
was ticking. Using a rebreather has changed the way I 
can shoot. I now take my time, and if I need to make 
adjustments to strobes or move around divers, we have 
that extra time. I can get the shot I’m after with less 
stress than when I was diving using open circuit.

I started diving to see fish and colorful coral reefs; 
along the way I’ve evolved into someone who loves 
freshwater caves and shipwrecks with little life. My 
photography work in caves made me appreciate light, 
because there I had none aside from what I brought to 

the scene. It was difficult, and my photos weren’t great 
when I started. I learned how to work with light and the 
importance of it — not just having a lot of it, but more 
about what it’s focused on. I began to thrive on the 
challenge of trying to capture that feeling you get while 
cave diving. It’s not just a bunch of wet rocks. It’s the 
feeling you get when your training, experience and skills 
come together and you’re gliding through the center of 
the Earth. Your light is piercing the darkness, and you 
see incredible geological formations. It’s hard to capture 
that in one photo, but I try.

In 2007, after leaving Florida and moving to 
Philadelphia, I rediscovered the Great Lakes, where 
there are incredible shipwrecks with powerful stories 
and stunning visuals preserved in time. I can’t say I 
enjoy the cold water, but I like the idea of shooting 
those shipwrecks. It’s been a great challenge to 
combine trimix, rebreathers, coldwater diving, drysuits, 
drygloves and a camera to produce images. Similar 
to my philosophy about cave photography, I try to 
capture those haunting shipwrecks the way I see them 
in my mind. Even though there aren’t many people 
photographing these extraordinary shipwrecks, I try 
to push my own creative limits to create even stronger 
images every year. Maybe it’s a new way of lighting an 
engine room at 200 feet or something similar. I like to 
keep it fresh.

Finally, I like to challenge myself in locations that 
are dived frequently, like Chuuk Lagoon. Thousands 
of photographers go there every year, and I see a lot 
of similarity in the images in magazines and on social 
media. I love areas that are frequently photographed so 
I can push myself to look at it in a new way and image it 
differently — at least that’s my goal. 

When I’m shooting, so many things are going on in 
my mind. I’m simultaneously evaluating the conditions, 
visibility and currents and looking at angles and the 
position of the sun, assuming there is any sun at depth. 
Where is my model, where is their light pointing, what 
are my camera settings, is my rebreather working, what’s 
my partial pressure of oxygen (PO2), how much time 
have I been here, what’s my ambient light versus my 
artificial light, where is my model now? Do I need to 
change my position? I keep looking at the environment, 
the model, my own life support and my camera, trying to 
pull it all together in what is often less than 20 minutes 
on a deep, cold shipwreck. Sometimes I’ve never been 
on the wreck before, and I’m just hoping conditions will 
allow for the shot we want to do. I’ve been told some 
shots aren’t possible, and I hope to prove that wrong. 

I love the dark, and I’m not afraid of it. AD

IMAGING
SHOOTER
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Devil’s Eye  
After spending hours underground 
inside the Devil’s Cave System in 
High Springs, Florida, my husband, 
Dave, hovered in the clear fresh 
water while decompressing. I wanted 
to showcase that the water is so 
clear that you can see the leaves on 
the trees above. After spending time 
in the dark caves, it’s refreshing to 
exit and see a blue sky from 30 feet 
below the surface.  

http://alertdiver.com/


Gunilda Parlor Room 
The Gunilda is in a remote part of northern Lake Superior and sits in 
complete darkness in 270 feet of 38°F water. It’s known to be one 
of the most beautiful of all Great Lakes shipwrecks, but it sees very 
few divers a year due to the location and highly technical nature of 
the dive. Time is extremely limited at that depth in such cold water. 
Peering inside the windows into rooms is like going back in time. My 
vision was to light it as if sunlight was pouring in through the skylight 
and the yacht was sailing on the surface again. I used no lights on my 
camera because there was a lot of particulate in the water and instead 
had two highly experienced tech divers assisting with the lighting. 

Parker Engine  
I had the unique opportunity to be one of a handful of divers who have dived 
the A.A. Parker in lower Lake Superior. The ship broke up in a storm and lies 
scattered on the bottom, but the engine still stands tall even though the hull 
around it has fallen away. It took me about 15 minutes to set up this shot in a 
depth of 200 feet and get the correct angles to make it work. 

Cornelia B. Windiate 
The Cornelia B. Windiate was the first shipwreck in the Great Lakes that 
inspired me. It mysteriously disappeared in 1875 and was long thought to 
have sunk in Lake Michigan, but divers in Lake Huron discovered it in 1986. 
The wreck is remarkably intact with three standing masts, a complete cabin, 
sealed cargo holds and a spiral staircase inside. The 136-foot-long ship 
sits in 185 feet of water, and it took a team of five experienced tech divers 
to help achieve this image. I let each diver know where to pose and where 
to position the lights. To make it work, a diver had to be inside the cabin 
constantly moving the lights to get the right angles. Another model had to 
light the yawl boat, which is ominous because the crew of nine was never 
found; the boat lies next to the shipwreck.

IMAGING
SHOOTER
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Ghost Ferry
I’m always looking for a unique way to bring a shipwreck 
to life. The James W. Curran and John A. McPhail were car 
ferries that were being towed to Kingston, Ontario, but sank 
in a storm. Today they are in 210 feet of icy-cold water in 
Lake Huron, still attached by their tow lines. My motivation 
was to illuminate the Curran, which plowed down into the 
lakebed, as if the lights were still on. 
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Breakthrough  
One of the wildest feelings is swimming 
through thick, tannic river water that’s 
the color of iced tea until you break 
through into clear water. It’s like going 
through a portal into another world. 
As the divers enter the cavern, the red 
tannic water above creates rainbows of 
color that change with every shot. This 
photograph is all ambient light to capture 
the natural colors of the water mixing in 
Florida’s Little River Cave System. 
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SEEING GREEN
WIDE-ANGLE PHOTOGRAPHY IN

NUTRIENT-RICH ENVIRONMENTS
Text and photos by Andy and Allison Sallmon



I
magine yourself at a famous dive site, one 
you’ve wanted to visit for years. You’ve seen 
the spectacular images from this area — lush 
reefs, clear blue water, cavorting marine 
creatures, the works. Your wide-angle rig is 
prepped, you’re geared up, and you’re ready to 

David Doubilet the heck out of this place. But as soon as 
you hit the water, your heart sinks. The water is neither 
clear nor blue; it’s more of a murky army green. Sure, 
the reef is stunningly beautiful, but you surmise wide-
angle photography will be incredibly frustrating with 
such limited visibility. A few shots, a lot of backscatter 
and probably several expletives later, your suspicions 
are confirmed. You spend the rest of your dive thinking 
longingly about the macro lens sitting in your camera bag.  

Sound familiar? This situation has happened to  
most of us.  

THE MEANING OF “GREEN”
It’s critical to clarify that this article is not exclusively 
about photographing cold-water environments, where 
water tends to be green — they don’t call it the Emerald 
Sea for nothing. Green water — which contains high 
levels of plankton, algae or sediment — can appear 
anywhere. In some places this is the rule rather than the 
exception; in others it’s a seasonal phenomenon caused 
by conditions such as precipitation runoff or deep-water 
upwellings. Occasionally it’s simply the luck of the draw — 
and we don’t necessarily mean bad luck. 

Nutrient-rich water can make for gorgeous backdrops; 
not only can it provide deep emerald-green coloration, 
but it can also help to filter sunlight, allowing the 
formation of striking sunrays. Many destinations are 
known for nutrient-rich environments — or more 
specifically, for the incredible and often unique marine 
life that thrive in such conditions. The spectacular reefs 
of southern Komodo and Raja Ampat, the pelagic life of 
the Galápagos Islands, and the rocky reefs of temperate 
North America, Australia and New Zealand all represent 
unique ecosystems nurtured by nutrient-rich water. 
Sure, you can be surprised by fabulous visibility in any of 
these places, but it’s wise to be prepared for challenging 
conditions. With a few adjustments, you may find that 
they no longer represent an enormous obstacle.

IT’S NOT EASY … WELL, YOU KNOW
Capturing wide-angle images in nutrient-rich 
environments is one of the most valuable skills an 
underwater photographer can develop, but it’s not always 
easy, especially when it comes to exposure. This kind of 
imaging is best classified as advanced close-focus wide-
angle photography. Whereas shooting large vistas in clear 
water can be a bit forgiving in terms of arrangement of 

external light sources and selection of camera settings, 
this is rarely the case in green water. Careful placement 
of external light sources is often necessary to minimize 
backscatter (unintended exposure of particulate in the 
water column), flare (hazy scattering of light from an 
external light source), unwanted shadows and hotspots. In 
addition, because green-water environments can be dark, 
they may also require higher ISOs (a measurement of the 
light sensitivity of the imaging sensor) and/or relatively 
low shutter speeds. We’ll cover each of these points 
separately, but it’s best to begin by realizing that it may 
take some effort to truly nail an image in these conditions; 
patience is critical. Your best chances of success will occur 
when you work slowly and deliberately, stopping often to 
review the images you’ve already taken and adjusting the 
settings as needed.  

ONE RULE TO RULE THEM ALL
Get close. This guideline isn’t unique to shooting in green 
water; it applies any time an underwater photographer 
is using external light sources to highlight a foreground 
subject. Water is about 800 times denser than air, so the 
farther away you are from your foreground, the more 
light is absorbed in the water column and is therefore 
unavailable to illuminate your subject. In green water 
this principle is ultracritical, as any illuminated particles 
between your lens and your subject can show up as 
backscatter in your images. Putting it simply, less water 
in that space means less crud for you to inadvertently 
light when you take an image. 

We tend to follow what we call the “10 percent rule” 
— a guideline that defines the maximum distance to 
be from a foreground subject based on visibility (for 
example, if the visibility is 20 feet, we try to be no 
farther than 2 feet away from our subject). Keeping this 
in mind, limited visibility may subsequently limit your 
optimal subject size. That 6-foot-wide sea fan might be 
calling your name, but a subject that large requires a bit 
of working distance even when using a super-wide lens 
if you wish to light it properly; you will greatly improve 
your chances of minimizing backscatter if you fill the 
frame with (i.e., get very close to) a smaller subject. 

Getting close may also dictate the best image format. 
With a subject that is naturally more vertical, for instance, 
it will be easier to fill the frame — therefore decreasing 
the space in which backscatter can occur — if you opt to 
capture a vertical image. Finally, remember that the ability 
to get close to subjects (especially small ones) can be 
significantly aided by certain types of gear, such as short 
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Photographing marine life, such as this lingcod, under the 
kelp canopy can present an additional low-light challenge 

that may require adjustment of both shutter speed and ISO.  
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Large soft corals thrive in the 
shallow waters under the 

Arborek Jetty.
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focal length 
wide-angle zoom 
lenses, compact 
housings, small-diameter 
minidome ports, shorter 
strobe arms and smaller strobes 
(typically with diffusers).

BE PRECISE WITH EXTERNAL LIGHT
For the sake of simplicity, we’ll refer to external lights 
as “strobes,” but these guidelines apply equally to other 
light sources such as LED lights.  

Shooting in green water will challenge your external 
lighting skills; it is an unforgiving environment when it 
comes to even the slightest mistakes. You won’t be able 
to arrange your strobes at the start of your dive and 
forget about them; you’ll need to constantly pay careful 
attention to both positioning and aiming. Strobe 
positioning (the placement of your strobes relative to 
both your camera and your subject) ensures a proper 
starting point for your lighting. Since you’ll often 
want to get close to your subject in green (especially 
murky green) water, this distance will help determine 
where to position your strobes. Space strobes the same 
distance apart from each other as the distance from the 

camera to the 
subject; if using 

only one strobe, 
it should be the same 

distance from the camera 
as the camera is from the subject. 

Remember that if you’re getting close to a small 
subject, your strobes may indeed be very close to your 
housing. It’s often desirable to position your strobes 
higher than your subject, which will deliver a more 
natural feel to your image, as lighting from this vantage 
mimics the position of the sun. 

Strobe aiming (directing the fronts of your strobes) 
will help define contrast and create shadow. In general, 
remember that brightness should be on the subject, with 
either shadow or available light on the less important 
portions of the background. A good starting point for 
strobe aiming, especially when you’re working very close 
to your subject, is to point your strobes either forward or 
at a 45-degree angle toward your subject. This trick can 
help you avoid unintended shadows in the center of your 
image. Aiming strobes in this way is somewhat similar 
to how you would aim them for a macro subject but 
with one key difference: When aiming like this for wide 
angle, your strobes must be pulled back with their fronts 



From left: Papua New Guinea is home to many World War II wrecks, including this Japanese “Jake” seaplane near Kavieng. Creatures that 
will allow you to approach closely, such as this charismatic wolf eel, make desirable imaging subjects in limited-visibility environments. 
Giant Metridium anemones cover the deep reefs of the Monterey Bay Marine Sanctuary. Lighting a large subject, such as a full-grown giant 
Pacific octopus, in limited visibility means paying careful attention to both strobe positioning and strobe aiming.

no further forward than the middle of your housing/
handles. If your strobes are too far forward, especially if 
you’re working with a fisheye lens, the flash can be visible 
as flare at the edges of your image. In turbid water (more 
than in crystalline water), the “cone” of light is visible and 
can sneak into the frame.

SHOOTING IN THE DARK
Some green-water situations, such as temperate water, 
overhead environments or extreme depths, can add 
another level of challenge to photography: limited 
ambient light penetration. In these situations you may 
need to increase your ISO and/or decrease your shutter 
speed to gain reasonable background exposure. Each 
approach has its drawbacks, so it’s important to be 
judicious when deciding how to proceed. 

Increasing ISO a bit is often our first-level approach 
with the hope that this will allow us to maintain a high 
enough shutter speed to deal with water movement as 
well as to freeze the action of any dynamic marine life 
we might encounter. Most mid- to pro-level cameras 
released in the past few years handle higher ISOs well, 
but going too high will cause images to be noisy, no 
matter what kind of camera you’re using. Remember 
that if you increase your ISO, you’ll need to reduce the 
power of your strobes or external lights accordingly. 

Decreasing shutter speed, on the other hand, is 
simpler, allows you to keep your ISO low and can be a 
great option for reefscapes, but you can quickly lose a 
day’s images to unintended motion blur if you’re not 
careful. That said, a slow shutter speed can create an 
interesting creative effect, which we’ll discuss below.

SPECIAL TECHNIQUES
Sometimes there is so much particulate in the water 
that using any external light source becomes an 
enormous challenge. Wide-angle photography is often 

still possible under the worst conditions, but it may be 
more productive (and certainly more fun) if you try 
a few special techniques. Using snoots (tubes that fit 
over your strobes to direct the light by reducing the 
beam angle) will allow you to selectively illuminate a 
chosen foreground subject while avoiding lighting the 
surrounding reef — or the particulate in the surrounding 
water. You’ll want a fairly wide tube for most wide-angle 
subjects. We like using recycled arm sections from an 
old 7 mm neoprene wetsuit, which can be folded back 
over the ends of your strobes when not in use. 

Backlighting and other forms of off-camera lighting 
can also allow you to expose subjects while diminishing 
backscatter, as the light will not be illuminating any 
particulate between the photographer and the subject. 
Creative motion blur, achieved by using a slow shutter 
speed (sometimes while the photographer concurrently 
pans or spins the camera housing), is tailor-made for 
green water, as it allows the photographer to make up for 
low-light conditions due to the lower than normal shutter 
speeds used to create motion trails behind the subject. 
(This is also a great way to camouflage backscatter.) 

Most often it is the open water that reveals 
the backscatter. Sometimes simply changing the 
composition so it reveals less water and a more busy 
background can camouflage the particles to the point 
of invisibility. If all else fails, turning off your strobes 
and working only with ambient light can help you avoid 
backscatter in your images.

CONCLUSION
Shooting in nutrient-rich water is a labor of love, but 
with a little bit of effort it can deliver big rewards. Taking 
the time to hone these photo techniques can provide not 
only images of an incredible array of unique marine life 
but also the confidence of knowing that you can capture 
a few keepers even in challenging conditions. AD
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Hooked on Hookah Diving

H
umans have been exploring the 
underwater world for thousands of 
years. What began as an endeavor 
limited by breath-holding ability 
evolved into an activity requiring 
advanced equipment and technology. 

Before the creation of the self-contained underwater 
breathing apparatus (scuba), Augustus Siebe in 1839 
built one of the first modern dive suits: a waterproof 
canvas suit with a rigid dive helmet connected to a hose 
that supplied air from the surface. Some aspects of his 
primitive invention are still around today in hookah 
diving systems. 

Like Siebe’s suit, a hookah diving apparatus provides 
surface-supplied air through a hose to the diver, but 
modern systems allow for increased mobility, convenience 
and safety. They are popular in recreational settings, 
allowing people to explore the underwater world without 
the bulk of a scuba unit or the need for certification. 
Understanding the way hookah systems work and 
knowing how to manage their associated risks will allow 
for an efficient and enjoyable hookah diving experience.

HOW HOOKAH WORKS
Modern hookah systems typically consist of five main 
parts: air reservoir tank, air filter, breathing hose, 
harness and regulator.

Drawing air from the surrounding environment, 
usually through an inlet particle filter, compressors 
for hookah systems use a flexible membrane (a rubber 
diaphragm) to compress the air, typically to pressures 
ranging from 30 to 50 pounds per square inch (psi), 
which is adequate for a single diver operating no 
deeper than 33 feet. If multiple divers are breathing 
from the same system or divers are operating at greater 
depth or under exertion, they require a higher pressure 
of air within the system. Higher-pressure compressors 
use pistons to compress air to about 100 psi. Although 
the air pressure in hookah diving is much lower than 
that in a scuba cylinder (about 3,000 psi), all hookah 
air-compressor systems have a relief valve to prevent 
overpressurizing the reservoir tank. 

Hookah compressors can be mounted on boats, 
which is helpful for cleaning boat hulls, or they can 
be floated, allowing for divers’ increased mobility 

Text by George Anderson  |  Photos by Stephen Frink

While users of hookah 
systems may believe it to be 
less dangerous than scuba 
diving, the most significant 
risks of scuba still apply. 
Pulmonary barotrauma 
due to breath-holding 
during ascent is as much 
of a concern with hookah 
systems as with scuba.



and recognition from the surface. Regardless of the 
compressor’s location, newly compressed air goes 
to a reservoir tank, where the air cools and releases 
moisture. Hookah systems supply air to divers through 
long, colorful hoses, which attach directly to the 
reservoir tank. The hoses are typically made of durable 
3/8-inch-diameter vinyl plastic that does not kink and 
is positively buoyant to discourage entanglement. 

The opposite end of each breathing hose connects 
to a one-way valve positioned on the back of a 
hookah diver’s harness. This valve prevents air from 
backflowing and prevents the hose from sucking air 
out of the diver’s lungs in the rare event of an air-
hose breach. The other end of this one-way valve has 
an attachment point for a regulator hose. 

Similar to a second-stage regulator, hookah regulators 
deliver air to the diver on demand, but they are not 
interchangeable with scuba regulators. The 30-50 psi 
of pressure supplied by a hookah system is insufficient 
to operate a downstream valve in a second-stage 
scuba regulator but presents no problem for hookah 
regulators, which have a more sensitive tilt or pin valve. 
All hookah systems are open circuit, so divers exhale 
bubbles into the environment whether the regulator has 
a mouthpiece or is attached to a full-face mask.

RISKS OF HOOKAH DIVING
Although recreational hookah diving doesn’t require 
certification, it shares many of the same risks as 
scuba diving. Without a cylinder on their backs, 
some hookah divers forget they are still breathing 
compressed air and abandon the safety protocols 
they follow while scuba diving, such as ascending 
slowly or paying attention to their time spent 
at depth. The limited length of breathing hoses 
prohibits divers from exceeding their prescribed 
depths, but DAN®-supported research shows that 
hookah divers can still be at risk of decompression 
sickness (DCS). 

In studies of hookah-using lobster divers in Isla 
Mujeres, Mexico, and sea-cucumber divers in the 
Galapagos Islands, subjects exceeded recommended 
safe diving limits by frequently surpassing their 
no-decompression limits, ascending too quickly 
and abbreviating their surface intervals. It is not 
surprising that these commercial harvesters had 
a higher prevalence of DCS; they dive for a living 
and likely pushed their limits to harvest as much 
as possible. DCS remains a concern, however, for 
recreational hookah divers who don’t adhere to 
appropriate limits. 

Certification is not a prerequisite for hookah 
diving, so many hookah divers have not had 

training and can experience life-threatening 
issues if they do not receive a proper safety 
briefing before their dives. Along with the risk of 
DCS, people unfamiliar with basic scuba diving 
physiology may be unaware that holding their 
breath can result in a lung overexpansion injury or 
a gas embolism, causing a significant injury if they 
forget to exhale while ascending. Proper coaching 
before the dive is necessary for safe recreational 
hookah diving operations.

Even with proper training or predive coaching, 
hookah systems present some unique risks for divers 
using them. Perhaps the most serious risk is carbon 
monoxide poisoning from boat exhaust. Recreational 
hookah diving often takes place from boats; if a 
system’s compressor intakes any exhaust from the 
boat’s engine, it can deliver carbon monoxide directly 
to the divers below the surface. Breathing this 
colorless, odorless and tasteless gas induces hypoxia, 
preventing adequate oxygen delivery to tissues, the 
brain and other organs. Presenting first as a dull 
headache, dizziness or weakness, carbon monoxide 
poisoning may progress to loss of consciousness, 
irreversible brain damage or even death. It is vital that 
the air intake on a compressor is positioned upwind 
and as far as possible from an engine’s exhaust. 

Hookah diving can be a safe and fun way to 
introduce people to the underwater world. Whether 
they are donning a bulky dive helmet and walking a 
predetermined path at a resort or exploring marine 
life on a shallow-water excursion, hookah divers will 
have a safer and more enjoyable diving experience if 
they understand how hookah systems work and how to 
manage the associated risks. AD

Finding a 
dive operator 
who strongly 
emphasizes safety 
is just as important 
with hookah 
as with scuba, 
especially because 
hookah divers 
aren’t required to 
be certified. 
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A BIRTH AT THE BOILER
By Mark Strickland
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F
rom the moment we back-rolled off 
the inflatable panga, great things 
were happening. To our left, a pair 
of giant mantas gracefully winged 
their way toward us, while a 20-foot 
whale shark approached from the 

right. Soon I would have to choose which of these 
compelling subjects to photograph first, but I still had 
to descend, adjust buoyancy, position strobes and do all 
the preliminary tasks required at the beginning of any 
dive. As I was preparing, my buddy, Jean Marie, started 
tapping me on the shoulder, pointing emphatically into 
the blue and all but shouting through his regulator. 

We were at a dive site called the Boiler, a submerged 
pinnacle just off San Benedicto Island, which is part of 
Mexico’s Revillagigedo Archipelago. Best known for its 
abundance of mantas, sharks and other big marine life, 
the archipelago has been a United Nations Educational, 
Scientific and Cultural Organization (UNESCO) World 

Heritage Site since 2016. It is the kind of place where 
just about anything can show up. Judging by the huge 
creatures now approaching us, it’s easy to understand 
how this area earned its reputation for big-animal 
excitement. Little did we know that we would soon 
witness something exceptional even for this location.  

As I looked in the direction of Jean Marie’s wild 
gesturing, a bottlenose dolphin appeared a few feet in 
front of us, eyeing our little group as she paused her 

“As I was scrambling to 
prepare my camera, I noticed 
something extraordinary — 
protruding from the dolphin’s 
swollen belly was a perfectly 
shaped set of tail flukes.”
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swimming. As I was scrambling to prepare my camera, 
I noticed something extraordinary — protruding from 
the dolphin’s swollen belly was a perfectly shaped set 
of tail flukes. As the pregnant dolphin made several 
close passes, it became clear that she was in the midst 
of giving birth, which I later learned has never been 
observed in the wild. Watching her swim away, I 
thought this encounter seemed too incredible to be 
true. Had we really just seen that? 

She soon reappeared, but this time she kept her 
distance until our divemaster, Jessie, started twirling in 
the water. The dolphin almost immediately approached 
us again, providing another round of close interaction 
and amazing photo opportunities. While I still hadn’t 
adjusted my camera settings, I managed to at least 
remove the lens cover and snap a few grab shots.

Childbirth typically does not involve much curiosity 
or playfulness on the part of the mother, at least while 
in the midst of labor. Imagine our amazement when 
this sensitive, highly intelligent animal made several 
more appearances and circled us at close range, 
obviously intrigued by our presence.   

The mother dolphin returned again toward the end 
of our dive, but the birth hadn’t progressed much; only 
about a third of the calf ’s body was protruding. She 
made a few more casual passes while another dolphin 
lingered in the distance, and then the pair eventually 
headed off into the blue. 

After the dive we discussed with others on our 
liveaboard the typical length of the birthing process and 
speculated that perhaps the birth wasn’t successful. At 
this point we could only guess and hope for the best. 

We were on a weeklong expedition as guests of 
Blancpain, a pioneer among dive watch manufacturers 
and founding sponsors of National Geographic’s 
Pristine Seas campaign and other marine conservation 
projects. Among their latest accomplishments is 
an extensive scientific survey of the Revillagigedos, 
considered instrumental in Mexico’s recent declaration 
of this region as North America’s largest marine 
protected area. For us, being surrounded by robust 
fish populations and a constant parade of big animals 
on nearly every dive, the value of such protections 
was obvious. We considered ourselves fortunate to 
experience such an abundance of ocean life, but we 
continued to wonder about the fate of the baby dolphin.

We returned to the Boiler a few days later for 
another visit with the site’s famously friendly mantas. 
The mantas put on a captivating show, but the real 
highlight was an encounter with a mother dolphin and 
her very young calf, which was witnessed by several 
expedition members, including marine scientist and 
photographer Laurent Ballesta. None of them had 

seen the pregnant dolphin on our first visit, so we 
speculated if this was the same mother and calf. Both 
Laurent and I had taken photos of the dolphin, so we 
compared images to settle the matter. As we viewed 
photos from each encounter, identical scars on the 
mother confirmed what we had suspected: The birth 
had indeed been successful, as evidenced by the 
healthy calf closely accompanying its mom. 

A few weeks later, natural history filmmakers Howard 
and Michele Hall were diving with mantas at the Boiler, 
where they too encountered a mother dolphin with 
a young calf. Howard’s images show matching scars 
that confirm this dolphin was the same mother we had 
initially encountered. Young dolphins typically stay with 
their mothers for three to six years, and the dolphins of 
San Benedicto seem quite territorial, so anyone diving 
there in the next few years may also have a chance to 
encounter these same animals.  

While reflecting on this special experience, I 
thought about the importance of protecting unique, 
exceptionally healthy places like Mexico’s Revillagigedo 
Archipelago. As our water planet continues to face 
serious challenges such as climate change, pollution 
and overfishing, protected areas can serve as new 
epicenters of marine productivity, prompting the 
recovery of marine life in the reserves and surrounding 
areas. If such programs are managed responsibly and 
implemented in enough of the right places, they could 
play a major role in improving the state of our oceans. 
Let’s hope all the organizations and individuals who 
advocate tirelessly for these programs can keep up 
their good work. AD 

This female bottlenose swam right up to Howard Hall and seemed 
to present her baby for inspection. He later learned that the same 
dolphin had given birth to this calf less than two weeks earlier as 
Mark Strickland watched. Why this dolphin seems compelled to 
share the birth of her calf with humans is a mystery.

Opposite: A female bottlenose dolphin (Tursiops truncatus) is in the 
process of giving birth at the Boiler, San Benedicto Island.
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A
s a conservation photographer, I am 
a professional observer. I love my 
line of work and consider myself 
privileged to have it, but for all its 
rewards it has some drawbacks. 
One of the overriding truths I’ve 

observed is that so many people still see our resources 
as commodities rather than as things we need to value 
and preserve. Sadly, the wrong questions are still being 
asked, particularly at the corporate level: How much 
timber would that forest provide? How many tons of 
tuna can be caught in a single net? How much are we 
legally allowed to trade? Considering the black market 
in wildlife, humans appear to be at greed-fueled war 
with their own ecological support system. 

Every dollar we spend is an opportunity to vote for 
either a more sustainable future or the destruction of 
the planet. That idea may sound far-fetched, but my 
experience in this field has showed me that every day 
is an opportunity to create change. I also believe that 
a photograph has the power to bridge languages and 
cultural divides and resonate with people in all walks of 
life. Images have the potential to spark conversations 
that change our world, but photographers must get 
down in the trenches on the frontlines of conservation, 
where it’s frequently uncomfortable and sometimes 
just plain terrifying, especially when covering issues 
that are cruel as well as legally and morally wrong.

My philosophy when approaching a subject is to 
beg for forgiveness, if necessary, rather than ask for 
permission. Sometimes you have only minutes or 
just seconds to create an image that is balanced and 
pleasing to the eye and has the depth to become 
timeless. I want to make people stop and look even if 
the subject is dark or confrontational. Only when we 
confront these issues head-on will solutions follow. 

My main advice to anyone entering this profession 
is to always thoroughly do your homework. Research 
your subject as much as possible, talk to experts, 
and win the trust of locals. Merely getting to be in 
a situation where everything lines up for the award-
winning shot can sometimes take years, so your 
motivation can’t be only to create incredible images. 
You must really care. It’s a marathon that you may 

never finish — change happens slowly. Conservation 
photography takes passion and a lifetime of dedication.

This life is not for the faint-hearted, but in a time of 
so much destruction we need all the help we can get to 
highlight the atrocities affecting the natural world. The 
camera is our weapon. Without many of these images, 
their stories would never hit the mainstream media, 
leaving the world blind to the facts. The planet belongs 
to all of us, and it’s our responsibility to protect it. 

That ethos was particularly apparent to me during 
my 10 years documenting the global shark fin trade 
from the coast of Mozambique to the dining tables 
of Hong Kong. It was only after years of following 
the industry that I started to see a pattern in the 
modus operandi of a conservation photographer. 
While uncovering huge drying facilities, where tens of 
thousands of fins dry on rooftops or in warehouses, 
behind walls and out of sight, I had a few minutes or 
less to create an image that would speak volumes. I had 
to show scale and cruelty, evoke an emotional response 
and send a message to the world. If I could do all that 
in one image, in one moment, I had succeeded.  

Over the years I’ve covered many poignant issues: bear 
bile farming, the manta ray trade, palm oil production, 
forest destruction, overfishing, pangolin poaching and 
now the live reef fish trade, which is exploiting some of the 
most biodiverse coral reefs on the planet. Dynamite and 
cyanide fishing are rampant within the reef fish industry, 
which is valued at more than a billion dollars annually in 
Hong Kong alone. Reef fish are being transported from 
countries without any quotas or policing of any kind. 

In 2009 I worked with Greenpeace on a tuna 
campaign, tracking illegal fishing vessels across 
the Pacific Ocean. My assignment as the onboard 
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Opposite, clockwise from top left: Tuna were once quite abundant, 
but knowledge of migratory routes allows overly efficient 
commercial fisheries. To see a rooftop covered by severed body 
parts from manta rays is profoundly disheartening. This newborn 
Sumatran elephant lives in Sumatra’s Leuser ecosystem. The 
pangolin is the world’s most trafficked mammal and is now 
vulnerable to extinction due to demand for its scales and meat. 
There is a growing trade in live fish, sold in grocery stores for home 
consumption. A shark-fin processing facility in Taiwan gives a 
sense of the scale of harvested fins passing through daily. An adult 
male orangutan is tranquilized before an operation at the Sumatran 
Orangutan Conservation Programme.

CONSERVATION 
PHOTOGRAPHY
Text and photos by Paul Hilton

THE POWER TO CHANGE THE WORLD
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photographer put me 
on helicopters and 
high-speed pursuits in 
inflatable boats looking for illegal fishing vessels. One 
flight especially stands out. Our team was looking for 
fishing vessels in the exclusive economic zone (EEZ) 
in specific countries to identify who had licenses and 
who didn’t. After spotting a boat, we’d get into position 
for me to photograph the bow, stern and call sign to 
help with identification. We came across a Japanese 
longliner fishing on the border area of the Cook Islands 
EEZ and international waters. It was obvious that the 
crew had longlines in the water, some stretching for 
100 miles, with more than 3,000 hooks on just one line. 
After we confirmed they did not have a license to fish 
in the waters of the Cook Islands, our pilot moved us 
into a holding position just behind a cloud and waited. 

After 30 minutes the crew finally started to haul 
their lines on deck as the vessel moved deeper into 
Cook Island territory. Our fuel was getting low, and 
we realized something needed to happen soon. At that 
point I said urgently to the pilot, “Go, go, go!” Within 
seconds we were hovering directly above the deck, and 
I was photographing a 130- to 150-pound yellowfin 
tuna being dragged on board. At the same time I had to 
position my handheld GPS on the left side of my frame 
to get the coordinates for the image to stand up in court. 
I used two cameras: one with a wide-angle lens and one 
with a long 300mm lens to get all the details.  

I soon found myself in a courtroom on Rarotonga 
listening to the verdict. Japanese fisheries were found 
guilty for fishing in the EEZ without a license and 
were ordered to pay the Cook Islands government 
NZ$1.5 million in fines. That was a good day at the 
office and why I go to sea. 

For the past eight years I have spent a large part 
of my time in the Leuser Ecosystem in Sumatra, 
Indonesia. This huge tropical forest is the last place on 

earth where tigers, rhinos, orangutans and elephants 
still run wild together, but it is under immense 
pressure. The problems facing the ecosystem are 
complicated and include illegal logging, palm oil 
expansion, hydroelectric dams, road construction and 
community encroachment. Over time I’ve highlighted 
all these issues, capturing both the tragic destruction 
and the stunning beauty of the area to give the viewer 
a broad understanding of the complexities at play. 
Most of the problems stem from our buying habits 
as consumers. As WildAid asserts, “When the buying 
stops, the killing can too.” 

Conservation photography has given me a chance 
to see the planet’s most majestic beings in their 
own habitats: the world’s forests, coral reefs and 
open expanses of ocean. But witnessing the careless 
depravity humans can bring upon our environment 
can present a level of darkness to those documenting 
it; the risk is letting it get to you. It’s important to 
instill balance, check in with yourself and spend time in 
pristine nature while maintaining solid relationships — 
maybe even throw in some meditation. 

My final bit of guidance is to associate yourself with 
universities, nongovernmental organizations, scientists, 
conservationists, fellow photographers and media 
outlets. Prioritize your networks. Relationships take 
time; eventually your connections will start to link up 
and create amazing opportunities across the globe.   

Now is the time to care. Now is the time to act. What 
we are doing to our oceans and forests is a crime against 
nature and is based on the belief that money and profits 
should outweigh all other considerations, including the 
survival of irreplaceable species and ecosystems.

Now grab your camera and shine a light. The world 
needs to see your message. AD

WATER PLANET
CONSERVATION 
PHOTOGRAPHY
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Gill nets and longline fishing 
are two examples of particularly 
efficient and indiscriminate 
commercial fishery practices. 
Here a shark is entangled in 
a midwater gill net, a lethal 
barricade for whales, dolphins, 
mola and turtles as well.
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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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By Allison Vitsky Sallmon
avitsky.com

Bonaire’s Salt Pier is one of my favorite Caribbean dive sites. The 
structure is covered with colorful sponges, corals and sea fans, 
and the surrounding reef is phenomenal for all manner of other 
marine life encounters. Early one morning I was admiring the coral 
adjacent to the pier’s pilings and spotted a large Caribbean reef 
octopus (Octopus briareus) peeping from a hole. I lined up to take 
some photos, hoping he’d get curious and emerge from his den, 
but I had no luck. I halfheartedly took a few images of the well-
concealed animal and bid him farewell. Before I swam off, however, 
I pointed out the octopus to a pair of divers kicking past me. They 
waved in thanks, but I had no inkling how appreciative they really 
were. It turns out this was their most-wanted sighting for their trip.

Several minutes later I saw the same couple gesturing 
insistently to me from further down the reef, and I quickly made 
my way toward them. They had discovered another reef octopus 
and called me over so they could return my earlier favor. I 
unquestionably got the better end of this exchange: The second 
individual was a photographer’s dream as he hunted for breakfast, 
completely indifferent to my close admiration. As I watched this 
beautiful creature skip gracefully across the reef as the sun rose 
behind the adjacent pier, I was very grateful indeed. 

EQUIPMENT: Canon EOS 5D Mark IV, Canon EF 8-15mm f/4L lens 
at 15mm, Sea and Sea housing, Sea and Sea YS-250 strobes (2)
SETTINGS: 1/200 sec @ f/14, ISO 320
LOCATION: Salt Pier, Bonaire

Repayment in Kind
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