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

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

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

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

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

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

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

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

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

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

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

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

Diana Robinson, Ad Services Manager, drobinson@dan.org, +1-919-684-2948
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You dive. You explore. You take risks others  
would never consider. And you do it confidently  
knowing DAN is with you.

DAN membership benefits include:
4  $100,000 Emergency Evacuation Coverage
4  Access to the World’s Leading  
 Dive Accident Insurance 
4  Emergency Medical Assistance, Including  
 DAN’s 24-Hour Emergency Hotline
4  Dive Safety Resources
4  Alert Diver Magazine

Plus, your DAN Membership helps support vital  
dive research and education to improve dive  
safety for both you and divers like you worldwide. 

Join Today: 
DAN.org/MEMBERSHIP

Explore with DAN
@diversalertnetwork

DIVE CONFIDENTLY.
ALWAYS HAVE DAN WITH YOU.
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ON THE COVER: Rebreather diver Cory 
Kerr photographs the main battery gun on 
the stern of the Japanese destroyer Oite. 
Approximately 700 men went down with 
the Oite, one of the few warships lost in 
Truk Lagoon. The vivid colors on this resting 

wreck belie the destruction that sent more than 40 ships to the 
bottom of the lagoon during World War II. Becky Kagan Schott took 
the photo using a Nikon D800 camera, 15mm lens, Light and  
Motion Sola lights and Aquatica Digital housing, with an exposure  
of 1/160 sec @ f/7.1 and ISO 1000.

Silky sharks meet at sunset in 
Jardines de la Reina, Cuba. 
Photo by Stephen Frink

76 DESTINATION TRUK LAGOON
Text and photos by Becky Kagan Schott
One of the world’s most stunning wreck-
diving destinations, Truk Lagoon offers 
something for divers of every skill level. 
The now serene and dappled husks, with 
their veneer of peaceful ocean life and 
recesses full of relics, rest incongruous 
with the onslaught that sent them below 
the surface. 

84 MAR DE CORTEZ
THE WORLD’S AQUARIUM
Text and photos by Mark B. Hatter 
For variety of sea life, it’s hard to beat 
the Sea of Cortez. Divers can venture 
the length of the sea to experience both 
tropical and temperate climates and 
encounter everything from skeleton 
shrimp to whale sharks.

90 FISHING FOR A SOLUTION
SUSTAINABLE SHARK FISHERIES 
MANAGEMENT AND OCEAN OPTIMISM
By David Shiffman, Ph.D.
Although humans kill sharks in great 
numbers, there are glimmers of hope 
for shark populations. While many 
divers would prefer to see sharks 
protected everywhere, David Shiffman 
argues that well-managed shark 
fisheries may be an important element 
of shark conservation. 
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The oil platforms off Long Beach, California, 
are a great place to view pelagic invertebrates, 
such as giant salp chains (Thetys vagina). 
Photo by Andy Sallmon 
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W
ith DAN’s upcoming 40th 
anniversary in 2020, I’ve 
recently been reflecting on 
terms such as vision, mission 
and purpose. In a world where 
purpose-driven marketing is 

all the rage — Coca-Cola wants to refresh the world in 
mind, body and spirit; Google wants to organize the 
world’s information to make it universally accessible 
and useful; and Nike wants to bring inspiration and 
innovation to every athlete in the world — I can’t help 
but take pride in the fact that DAN® has always been 
purpose-driven. DAN was founded on purpose, and 
to this day we remain dedicated to making diving safer 
worldwide by significantly reducing, if not completely 
eliminating, the causes of dive injuries. 

Dive safety is the ethos that DAN has lived by since 
inception. While we are best known for providing 
emergency evacuation and medical support for divers 
after accidents, our true desire is to prevent dive 
accidents from happening. To that end, DAN is taking 
the dive safety conversation to the streets through 
outreach to dive centers, dive professionals and divers. 
DAN team members have been actively calling and 
visiting dive shops and resorts from coast to coast to 
introduce tools to better prepare and protect divers, 
identify potential hazards and reduce risk. 

We’re asking communities of divers to work together 
to limit potential accidents and injuries. We’re asking 
you to take active steps toward reducing risks before, 
during and after diving to make the underwater 
experience safer for you, your buddy and the divers 
around you. We’re asking you to champion dive safety, 
but we’re not asking you to do it alone. DAN has the 
tools you need to enhance your knowledge and skills to 
help safeguard lives. 

TOOLS FOR DIVERS
If you have yet to visit DAN.org/health, you’re missing 
out on a treasure trove of dive health and safety 
information created to help educate divers to reduce 
accidents and injuries. There you’ll find an online 
health and medical library, downloadable smart guides 
addressing common causes of dive accidents, and 
interactive health and safety quizzes. You’ll also find 
summaries of reported incidents to help improve 
your awareness and avoid similar situations. Whether 
you’re a diver or a dive professional, I encourage you 
to explore this information and share it with others. 
Furthermore, I encourage you to apply what you learn 
to your own diving. 

While some of the information will be familiar, DAN 
research shows that many dive injuries are caused 
by common issues and oversights that lead to more 
significant problems.

• divers who forget to check their air before entering 
the water
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FROM THE 
SAFETY STOP

PERSPECTIVES

By Bill Ziefle

TAKING IT TO  
THE STREETS 
DIVE SAFETY IS A COMMUNITY EFFORT.



• divers who are having ear issues but decide to 
make another dive anyway

• divers who decide to explore a dive site that has 
conditions beyond their training and skill set

These oversights, while not necessarily life-
threatening on their own, can lead to additional 
problems that may culminate in injury or death. 
But these issues, like so many others that lead to 
dive accidents, are easily avoidable. It’s hard to miss 
checking your air if you always do a predive safety 
check, just as it’s easy to not dive if you have ear 
problems or if you recognize that a dive is beyond your 
training or experience. While these and other common 
issues seem obvious, they continue to lead to problems, 
and divers keep getting hurt. 

We’re not just asking that you familiarize yourself 
with this information; we’re asking that you actively 
apply best practices for dive safety and encourage the 
divers around you to do the same. We believe dive 
safety is a community effort. If everyone gets it and 
embraces it, it becomes a culture rather than a chore. 

TOOLS FOR DIVE PROFESSIONALS
Because the needs of dive professionals are unique, 
DAN recently expanded the DAN Pro program to offer 
a more robust suite of benefits designed to help pros 
better protect divers, reduce accidents and mitigate 
risk. Instructors and dive leaders have access to student 
medical expense coverage to protect their entry-level 
scuba and freediving students both above and below 
the surface. They can also offer the DAN Prepared 
Diver course to help educate divers of all levels about 
the most common triggers of dive accidents. DAN is 
introducing the new Hazard Identification and Risk 

Assessment program to help both dive professionals 
and dive businesses identify and mitigate risks where 
diving activities take place, such as in dive shops, on 
pool decks and aboard boats. DAN Pros also have 
access to a robust library of health and safety research 
when they log into DAN.org.  

DAN introduced professional liability insurance 
for dive professionals to help them safeguard their 
livelihoods. This coverage was developed with a diver-
first mentality, and premiums are kept to a minimum 
to support dive pros. As with all DAN products, 
profits earned are reinvested in health and safety 
research and initiatives. I hope all dive professionals 
will take the time to learn more about DAN Pro 
benefits by visiting DAN.org/pro. 

While achieving a vision of making every dive 
accident- and injury-free may seem unrealistic to 
some, if we come together as a community to embrace 
a culture of dive safety and take active steps to address 
risks before every dive, we can significantly reduce the 
number of dive incidents. We know we should be safe 
divers, but we need to actively apply best practices and 
encourage those around us to do the same. 

When I think about coming together under a shared 
purpose and vision, I’m reminded of the story about 
President John F. Kennedy and the janitor. While 
touring NASA headquarters for the first time in 1961, 
President Kennedy introduced himself to a janitor who 
was holding a broom and asked him what he did at 
NASA. The janitor replied, “I’m helping put a man on 
the moon!” Without a doubt, that man shared NASA’s 
collective vision. 

This is DAN’s hope for divers everywhere: that we 
come together as a global community and take steps to 
ensure no diver is ever needlessly injured. AD
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“WE BELIEVE DIVE SAFETY IS A COMMUNITY 
EFFORT. IF EVERYONE GETS IT AND EMBRACES IT, 
IT BECOMES A CULTURE RATHER THAN A CHORE.”



I
recently bought a new car. It should have 
been a happy occasion, but the first night 
after I brought the car home I couldn’t 
sleep well because of anxiety — I had 
technological overload from the car’s 
infotainment system. 

With two LCD screens full of touch commands, 
menus and submenus, my car’s infotainment system 
was overwhelming. After spending a chunk of my day 
communicating via email and processing images in 
Photoshop and Lightroom and then tuning into the 
frenzied 24-hour cable news cycle at home, the last 
thing I want in my car is more backlit displays and 
another digital interface to navigate. Call me a Luddite, 
but all I want to do with my car is drive. Fortunately, I 
found a page in the owner’s manual showing me how to 

turn off the infotainment system, and I’m now sleeping 
(and driving) well again.

It seems I’m not alone in my quest for less electronic 
stimulation. Adobe Stock’s 2018 visual trends forecast 
put “silence and solitude” at the top of the list. 
Their photo researchers observed, “We’re seeing a 
growing demand for images that convey comfort and 
regeneration, images that take us back to nature [and] 
show that less is more. Viewers are responding to 
imagery that offers respite — these images operate like 
a breath of fresh air to the viewer. They present a break 
from a demanding and confusing time.” Their clients 
want photos that are in opposition to the constant 
digital distraction we face, the average of five hours per 
day we spend on mobile devices and the 10 hours per 
day that lumens from backlit screens assault our eyes.

FROM THE SAFETY STOP
PUBLISHER’S NOTE
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ESCAPING 
INFORMATION 
OVERLOAD
By Stephen Frink
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Scuba diving offers some insulation from information 
overload and rest from perpetual screen time. While 
we could not breathe underwater without sophisticated 
life-support technology, and many of us take imaging 
devices with LCD screens into the water with us, there 
is a meditative quality to diving that forces us to refocus 
our attention, which is only enhanced by the fact that 
diving adventures interrupt our daily routines. 

Often it seems to take a long overseas flight to read 
a book, an extended boat ride to enjoy a nap or a place 
without high-speed internet to force us to leave our 
phones turned off during meals. We might choose to 
focus on these secondary benefits of the scuba lifestyle 
when we try to convince the younger generation of 
“digital natives” to embrace our passion.

But marine wilderness is becoming more difficult 
to find: Places that were once remote are now dotted 
with cell towers, and dive guides in Indonesia ask for 
photo souvenirs for their Facebook pages. 

These transformations have been a long time 
coming. During one of my early travels to Grand 
Cayman, a group of local children pointed at me and 
giggled hysterically. I asked my Caymanian host what 
the children found so amusing, and he learned that 
they thought I was Chuck Norris. The island’s first 
movie theater had just been built in George Town, and 
all it played were martial arts movies. Apparently I was 
the right age and had the right hair, build and ethnicity, 
so I must have been Chuck Norris. It’s hard to reconcile 
an island as urbane as Grand Cayman is today with my 
memory from 1980, but progress proceeds apace in our 
changing world. First came movie theaters, then cable 
television, then VHS videos and so on. The seismic 
shift came with the internet, which has profoundly 
changed so much of our lives, homogenizing cultural 
expectations. For better or worse, this genie will never 
go back into the bottle, and its influence makes it 
continuously harder to totally disconnect.

Never has there been a greater need to unplug, at 
least as much as we can, by going underwater. Even 
though we are compelled to embrace technology to 
survive beneath the sea (and many of us carry the 
additional equipment required for bringing home 
visual souvenirs of the dive), the underwater world 
remains a dramatically different environment — 
soothing, silent and solitary. Thus divers have a respite 
from our frenetic and distracting modern lives. 

Perhaps we can be ambassadors of this underwater 
world and this sport for the device-tethered youth of 
the 21st century. We owe it to them to at least try. AD 
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BAJA’S 
BIODIVERSITY
Accompany Mark Hatter on his 
tour of the Sea of Cortez on 
Page 84, and then view more 
of “the world’s aquarium” in 
an online photo gallery.

KEEP ON TRUKKING
Explore the shipwreck 

graveyard in Truk Lagoon on 
Page 76, and then watch 

Becky Kagan Schott’s 
online video about the area.

A WHALE OF AN 
EXPERIENCE
Learn how a sperm whale 
influenced photographer Tony 
Wu on Page 98, and then 
view an online photo gallery 
and a video about his life 
with whales.

RIGGED AND 
WONDERFUL

After discovering the bountiful 
marine life among Southern 

California’s oil rigs on  
Page 38, view Andy and Allison 
Sallmon’s online photo gallery.

AN
D

Y SALLM
O

N
B

EC
KY KAG

AN
 SC

H
O

TT

M
AR

K 
H

AT
TE

R
TO

N
Y 

W
U



SEA LIONS, NOT SEALS
The photo of sea lions on Pages 
90-91 of the Winter 2018 issue 
seems to have a caption that 
belonged with a different photo. 
There is nary a harbor seal in sight 
in that photo, though the sea lions 
(who tend to be very curious and 
rarely shy) and kelp make for a 
beautiful layout!

West Coast divers tend to have a 
thing about keeping those species 
clearly identified and differentiated.

— Valri Castleman, via email

This was indeed an error on our part. 
We selected the wrong caption for  
Page 91 from those the author 
submitted. Here is the caption that 
should have been placed on that page:
 

High Speed Pass: California 
sea lions are some of the 
fastest and most maneuverable 
creatures in the ocean. Their 
frenetic pace seems to be 
half about fun and half about 
actually getting somewhere. 
Their doglike appearances 
are matched by their doglike 
exuberance for play. Capturing 
images of sea lions takes high 
shutter speeds and frame rates 
— and, most of all, a lot of 
luck. The reward is not in the 
number of properly frozen and 
focused shots but rather in the 
time spent experiencing them 
and their zest for life.

 
We regret the error. 

 — Brian Harper, DAN Director 
of Communications 

SAVING LIVES
I am so fortunate to have read the 
article “Invisible Crystals” from 
the Winter 2017 issue; it probably 
saved the life of one of my divers 
last week in Roatán.

 As we were getting geared up 
for the first dive of a weeklong 
liveaboard trip, one of my 
customers, Mark, noticed air 
leaking from his second stage. 
Mark had quickly gotten ready 
to dive and was about to enter 
the water when he heard the 
leak, which was too quiet to 
notice on the noisy aft deck. He 
brought it to my attention, and 
we were able to determine that 

the issue was not with the first 
stage, which appeared to function 
normally and held an appropriate 
intermediate pressure, so we 
inspected the second stage. We 
were unable to immediately find 
an issue with the second stage and 
opted to give Mark a replacement 
second stage and send him on his 
dive — we could more thoroughly 
inspect his second stage while he 
was in the water.
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The problem became obvious 
when we swapped out Mark’s 
second stage for the loaner. I 
noticed that the braided hose was 
much softer than usual for about 1 
inch near the male fitting screwed 
into the first stage. I repressurized 
the regulator, and the soft spot 
in the hose disappeared. That’s 
when I remembered your article. 
I depressurized the regulator, 
swapped the hoses and second 
stages and sent Mark on his dive. I 
removed the hose from the second 
stage and inspected it — I should 
have been able to see through the 
barrel of the second-stage fitting 
and inspect the seat, but all I could 
see were yellow crystals, exactly as 
pictured in your article. 

I pulled out enough crystals to 
fill my palm and found one crystal 
lodged between the orifice and 
second-stage seat, which caused 
the leak that Mark had noticed. 
Thank you for the article; I believe 
it saved my friend’s life. 

— Rob Harris,  
Nashville, Tennessee

TAKE TWO ASPIRIN
Regarding the article “A Rash in 
Roatan” from the Winter 2018 
issue of Alert Diver, I thought it 
would be important to note that 
aspirin, not acetaminophen, is an 
appropriate drug to take in case 
of a suspected heart attack. 

The author writes that she 
initially thought she may have 
been having a heart attack 
and took two acetaminophen 
(Tylenol®) tablets. Tylenol 
does not have the anticlotting 
properties of aspirin, so taking 
two aspirin would have been a 
more appropriate response. It’s 
important not to confuse the two 
drugs in emergency situations; 
fortunately, it appears a heart 
attack was not the issue. 

— Leonard R. Prosnitz, M.D., 
Durham, N.C.

OPTIMISM AND ACTION
Kudos on your Winter 2018 issue of 
Alert Diver, especially with respect 
to the well-written articles about the 
myriad environmental issues that 
threaten our marine ecosystems. 
Bringing attention to these issues 
and providing a forum for discussing 
possible solutions is an important 
responsibility the scuba diving 
community shares. I’d like to think 
that every diver has a vested interest 
in promoting healthy oceans. 

In “Remote and Rewarding” 
Stephen Frink’s artistry was on 
full display as he emphasized the 
resilience of Mother Ocean with 
masterful images and thought-
provoking analysis. Similarly, the 
articles “Ocean Optimism” and 
“Assessing and Assisting Florida’s 
Coral Reef After Hurricane Irma” 
raised important points relating to 
these topics. Although rumors of the 
Great Barrier Reef ’s untimely death 
were in fact exaggerated, the piece 
of satire that made that claim should 
serve to give us pause to think about 
the unimaginable. The leading coral 
scientists are telling us that among 
other actions, we need to improve 
water quality, manage our fisheries 
with an emphasis on sustainability 
and address climate change. 

The article on ocean optimism 
was correct to point out that “all 
the negative news was leading to 
apathy rather than action, because 
people tend to give up when 
faced with big problems without 
answers.” The fact is that all these 
issues have answers or solutions; 
the challenges may be formidable, 
but success is achievable. I hope the 
dive industry will expand its role 
by aggressively and enthusiastically 
displaying a willingness to mobilize 
in response to all of these issues. 
Only then will divers have good 
reason to express and believe in 
true ocean optimism. AD

— Steve Mussman,  
Grayson, Georgia
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O
n a foggy Sunday morning last 
October, Bill Stone and his team 
gently lowered their latest brainchild 
— an autonomous free-swimming 
robot named Sunfish — into the 
water at the P1 entrance of Wes 

Skiles Peacock Springs State Park in Live Oak, Florida. 

DIVE SLATE
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IT CAME FROM 
INNER SPACE
Text by Michael Menduno
Photos by Jill Heinerth

“All these worlds are yours, except Europa. 
Attempt no landing there.” 
                                           — Arthur C. Clarke, 2010: Odyssey Two

https://www.goodreads.com/work/quotes/615175
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Bill Stone’s latest autonomous underwater vehicle, Sunfish, 
undergoes tests at Wes Skiles Peacock Springs State Park. 

The goal of their weeklong series of tests: Demonstrate 
the cello-sized robot’s ability to autonomously explore 
and create a high-resolution 3-D map of the cave and 
then safely return to the entrance of its own volition.

The intrepid 65-year-old cave explorer and engineer 
has spent more than three decades building machines 
that have enabled him and his cohorts to explore some of 

the most remote places on Earth. But Sunfish promises 
to be Stone’s most ambitious development yet: a ticket to 
explore one of the most remote places in the solar system. 

“It’s the next piece of the puzzle in our work 
to advance NASA’s Europa mission and our first 
commercial product aside from life support,” explained 
Stone, founder and CEO of Stone Aerospace, whose 
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lifelong dream has been to advance space exploration 
and lead a private-sector expedition to the moon.

Sunfish’s release came nearly 30 years to the day 
after Stone’s paradigm-shattering 1987 Wakulla Springs 
Expedition, which helped kick-start technical diving. 
At Wakulla Springs, Florida, Stone and his colleagues 
— including renowned cave explorer Sheck Exley — 
introduced the sport-diving world to open-circuit 
mixed-gas diving, long-range diver propulsion vehicles, 
decompression habitats and the prototype of his fully 
redundant Cis-Lunar rebreather. 

In 2005 Stone Aerospace licensed its rebreather 
technology to Poseidon Diving Systems, making it 
possible for Stone to continue to push the limits of 
human exploration. In March 2018, Stone and his 
60-person U.S. Deep Caving Team headed to Sistema 
Cheve in southern Mexico, where they hope to reach a 
depth greater than 6,562 feet (2,000 meters). Their goal, 
beyond the current furthest point of 4,869 feet (1,484 
meters) at Sump Two, lies 6.2 miles (10 kilometers) — a 
minimum five-day excursion — from the entrance.

The lanky engineer, who NASA once rejected as an 
astronaut candidate, is clearly a busy guy.

EUROPA OR BUST
Sunfish is the latest in the series of autonomous 
underwater vehicles (AUVs) that Stone Aerospace has 
developed in conjunction with NASA’s Astrobiology 
Science and Technology for Exploring Planets (ASTEP) 
program, which supports planetary exploration missions. 
The primary target is the ocean of liquid water that is 
thought to lie beneath the frozen surface of Jupiter’s 
moon Europa. Many astrobiologists believe that the 
storied moon, which is heated from within by Jupiter’s 
enormous gravitational forces, offers the best chance of 
finding extraterrestrial life in our solar system.

NASA plans to launch its $2 billion-plus reconnaissance 
mission to Europa as early as Spring 2022. The spacecraft, 
dubbed Europa Clipper, will conduct 45 lunar flybys with 
goals of confirming the existence of a subsurface ocean, 
searching for evidence of life-supporting chemistry and 
scouting out potential landing sites. Depending on the 
results, NASA could then launch a landing mission, 
despite Arthur C. Clarke’s admonition. 

The mission as envisioned will have three 
components: A nuclear-powered cryobot transport 
vehicle will land on Europa, tunnel through the 12- to 

Volunteer diver Cas Dobbin keeps an 
eye on Sunfish as it enters the Peacock 
cave system from the P1 entrance. 
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18-mile-thick surface ice and 
then release an AUV capable 
of independently exploring the 
ocean below. The AUV would 
contain one or more tethered (or 
“marsupial”) robots like Sunfish, 
designed to explore areas of 
interest such as hydrothermal 
vents, collect samples and return 
them to the main AUV. 

SEND IN THE ROBOTS
Over the past 15 years, Stone 
Aerospace has prototyped 
all the mission components, 
beginning in 2003 with their 
first NASA-funded project, 
the DEep Phreatic THermal 
eXplorer (DEPTHX), which 
built upon Stone’s digital 
mapping technology developed 
for the Wakulla 2 Expedition in 
1998. The autonomous vehicle 
resembles a giant orange bicycle 
helmet. It was used to explore 
and create the first complete 
map of El Zacatón in southeast 
Mexico, the world’s deepest 
water-filled sinkhole at 1,047 
feet, where Exley perished in 
1994 on an exploration dive to 
bottom out the cave.

The device also collected 
water and wall core samples, 
and in the process discovered 
four new phyla of bacteria. 
DEPTHX was later reconfigured 
with a new science payload and 
navigation system to create the 
Environmentally Non-Disturbing 
Under-ice Robotic ANtarctiC 
Explorer (ENDURANCE), which 
spent two seasons mapping and 
collecting aqueous chemistry 
data from Lake Bonney, 
Antarctica, and was featured on 
National Geographic’s Explorer 
in 2010.

In 2011 Stone Aerospace 
began work on the Very deep 
Autonomous Laser-powered 
Kilowatt-class Yo-yoing Robotic 
Ice Explorer (VALKYRIE) 

DISCOVER WHAT LIES BENEATH
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Photo credit: Ellen Rierson

The highly sought-after experience of diving in Cayman doesn’t 
limit itself to just its dramatic drop offs, bustling coral reefs or 
365 world-class dive sites. Quite the contrary. It extends itself 
topside, where personal valet services for your gear and a 
dedicated dive community ardently await your arrival. In case 
you’re wondering how perfection could possibly become more 
perfect in Cayman, now’s the time to fi nd out. Now’s the time 
to fi nd your Caymankind of diving.

www.divecayman.ky

CAY-1390_v2.indd   1 3/19/18   1:29 PM



18  |  SPRING 2018

DIVE SLATE
INNER SPACE  

From left: At the makeshift command center, Stone Aerospace robotic programmer 
Laura Lindzey looks at the data being generated by Sunfish as it moves through 
the cave. The Stone Aerospace team (Bill Stone behind Sunfish) poses with Jill 

Heinerth (left of Stone) and her team of volunteer divers.

cryobot, designed to melt through vast amounts of ice. 
Four years later Stone led a team to Alaska’s Matanuska 
Glacier, where they successfully tested a scaled-down 
version of VALKYRIE. The company’s innovative 
design, which NASA adopted, conducts a high-energy 
laser beam over optical fiber to produce hot-water jets 
that melt the ice ahead of the vehicle. 

The same year they launched the 14-foot-long 
Autonomous Rover/airborne radar Transects 
of the Environment beneath the McMurdo Ice 
Shelf (ARTEMIS) submersible, which featured an 
intelligent algorithm for autonomous scientific 
sampling and navigation through ice and water. 
The vehicle, which can travel up to three miles 
and return to its base, successfully demonstrated a 
fully autonomous rendezvous and docking recovery 
beneath Antarctica’s Ross Ice Shelf, a key facet 
required for the Europa mission.

For the final phase, Stone Aerospace plans to 
integrate a cryobot with an AUV and test the nestled 
vehicles in a deep subglacial Antarctic lake. “It’s not 
science fiction anymore,” Stone said. “If a billionaire 
wants to put up the money, we could bypass all the 
baloney and probably launch within five to seven 
years. We’d be at least 15 years ahead of the planned 
NASA mission.” The company is currently waiting 
on a funding proposal from NASA to build the next 
generation of their self-funded Sunfish. 

YOU ARE MY SUNFISH
Watching Sunfish negotiate Peacock Springs’ water-
filled tunnels was a bit like diving into a science-
fiction film. Though it requires neither lights nor 
breathing gas, the 82-pound AUV, which is driven by 
some 400,000 lines of code, was designed to behave 
much like a human cave diver. Neutrally buoyant and 
nonrotating, it can hover motionless with perfect trim 
in any position.

When given a broad goal such as, “Go a kilometer 
north,” Sunfish begins by building a 3-D map around 
itself using acoustic sensors that capture nearly 10,000 
data points per second, independent of visibility, 
in addition to measuring its depth, position and 
orientation. The AUV processes the data to find 
the direction that offers the most new volumetric 
information, then it moves in that direction as far as 
it can without violating its obstacle-avoidance criteria. 
An inertial guidance system also measures the vehicle’s 
velocity to reduce navigation error buildup. Sunfish 
then repeats the process. 

Using these simple behaviors, the AUV can discover 
dead-end tunnels, back up and try another until it 
discovers a route forward. In this way, Sunfish gradually 
constructs what is essentially a virtual dive line that 
runs through the cave. Once it reaches its goal, Sunfish 
uses this stored path as a guide to return home, all the 
while comparing what it sees to the stored features from 
entry and correcting its trajectory as needed. Using the 
recorded data, the return is typically a faster process.  

After a week of testing and adjusting, Sunfish 
successfully negotiated the circuitous 450-foot route 
from P1 to Pothole on its own and returned nearly 
four times faster than its outbound journey. Stone 
Aerospace plans to add artificial intelligence (AI) to 
the robot’s behavioral algorithms, which will improve 
its navigational abilities.

Stone is convinced that a thinking machine that 
can explore 3-D environments has a lot of potential 
applications, from an AUV that could map and 
monitor remote coral reefs to an ultralight helicopter 
that could explore Martian lava tubes. But when 
asked about military applications, he was quick to 
respond. “I won’t build weapons. I’m not a Tony Stark,” 
Stone said, referring to the fictitious industrialist who 
invented Iron Man. “I just want to explore. I don’t have 
time for other things.” AD
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T
his winter DAN® risk-mitigation 
team members took up residence in 
Key Largo, Florida. Led by Francois 
Burman, the team was tasked with 
testing the DAN Hazard Identification 
and Risk Assessment (HIRA) program 

in one of the world’s most popular diving destinations. 
Every year thousands of divers explore the area’s 
shipwrecks and national marine sanctuaries as well 
as the nation’s only living barrier reef. The location 
is flanked by three major metropolitan areas as well 
as Everglades National Park and a litany of wildlife 
conservations, creating an undeniable attraction for 
divers and families alike. The combination of beautiful 
conditions, sheer numbers of divers and the proactive 
and safety-conscious attitude of the operators in Key 
Largo made it the ideal destination to test a program 
designed to raise the standard of dive safety in the 
industry. 

The HIRA program is a reinvention of a tried 
and tested industry-safety methodology used in the 
health-care, manufacturing and hyperbarics fields. 
The program trains dive operators and professionals 
to objectively assess their businesses, charters, 
teaching methodologies and facility operations. 
Every aspect of a business is included, whether the 
participant is an operator with a few dozen employees 
or an independent charter or instructor. From 
customer health and safety to workplace compliance 
and liability management, the HIRA program guides 
professionals through the hazards that real dive 
operations face, including identification of which 
hazards are directly applicable to them and how to 
best mitigate them for the safety of themselves and 
their customers. 

The program is extensive, and its details are 
nuanced, but the concept is not. By providing this 
program to all dive professionals who are willing to 
participate and wanting to improve the quality of 
their operation, DAN aims to create a new standard 
of safety that divers can expect no matter where they 

dive. This program will soon be officially open to all 
DAN Professional members. 

For more than a week, DAN risk-mitigation team 
members met with nearly two dozen major dive 
operators in the greater Key Largo area to test the 
new HIRA program, which uses not only injury and 
incident data from the extensive DAN databases, 
but also data from a long list of other industries and 
sources such the Centers for Disease Control and 
Prevention (CDC) and the Occupational Safety and 
Health Administration (OSHA). All the data in the 
world is useless without direction and understanding, 
however, and that information is what these operators 
provided. Formed using the industry experience of 
those on the team as well as outside consultants and 
advisors, the HIRA program still required input from 
those working in the busiest parts of the dive industry 
to streamline the process and make it more effective 
and applicable to real-world dive operations. 

The DAN team quickly implemented suggestions 
such as minimizing paperwork, fine-tuning an 
understanding that the program is voluntary and 
that assessments are entirely self-directed (rather 
than externally audited), and creating an easy-to-use 
eLearning platform. Once operators understood that 
the HIRA program is a tool for them to apply on 
their own, to use in assessing their own risks rather 
than having an external auditor do it, they began to 
rapidly and enthusiastically embrace it. Even the most 
experienced operators learned something they could 
directly apply to their business, even if they had only 
participated in a partial HIRA assessment. 

Whether improvements to fill-station safety, new 
standard operating procedures for employee health 
and liability maintenance or a refresher on right of 
refusal and the laws regarding safe charter and training 
operations, every business that took the opportunity 
to engage came away with something worth their 
time. Of note were the suggested improvements 
from the largest operations. After running through a 
guided self-assessment, operations that had previously 

SETTING A HIRA STANDARD
DAN’S HAZARD IDENTIFICATION AND RISK ASSESSMENT PROGRAM TRIAL
By Reilly Fogarty
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hired industry experts to design 
their operational flow discovered 
significant hazards, potential 
customer safety improvements and 
liability mitigation steps. 

When the full HIRA program 
becomes available to the industry, 
it will look a lot like what the 
operators in the Florida Keys 
saw, but it will include the 
recommendations and wisdom 
of business owners with 40 and 
50 years of experience as well as 
improvements that come with 
multiple full-scale, real-world 
trials. This summer, watch for 
businesses in your area that have 
taken the initiative to improve 
themselves and protect you. You’ll 

be able to locate these businesses 
on DAN.org, meet them at DAN 
Diver Day events and recognize 
them by the HIRA program 
certificate on their wall. 

No matter how prepared or 
dedicated the staff are, every 
facility has room for improvement, 
and putting in the time and work 
required to thoroughly assess a 
business and improve the safety 
of customers is something that 
deserves recognition. Support 
your local dive shop however 
you can, and help them improve 
their business by recommending 
that they participate in the HIRA 
program. DAN is here to help 
every step of the way. AD

The DAN team guides a dive business through the self-assessment process, seeking input 
to help refine the HIRA program.



22  |  SPRING 2018

W
hen we peer down from the window of a plane, we can 
feel a type of awe that only comes from soaring hundreds 
or thousands of feet above our planet. Aerial perspectives 
give us brief opportunities to perceive the curvature of 
the Earth and the details of its topography, which are not 
visible from the ground or water. 

DIVE SLATE
FROM THE SKY

SEEING WATER 
FROM THE SKY
Text and photos by Ethan Daniels

A tight grouping of imaginary-looking limestone islands in Indonesia allows a detailed 
view of the surrounding reefs, shallow marine habitats and limestone forests. Over 

time, aerial imagery can show growth or retreat of various habitats.
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A small dive boat drifts over clearly defined spur and groove channels off the coast of 
Belize. Spur and groove channels are formed by surface waves putting stress on the coral-
covered spurs, causing sediment to shed into the grooves where it scours the bottom.

Over the past decade technological advances in 
unmanned aerial vehicles (UAVs), gimbals and camera/
sensor miniaturization have made high-resolution 
imagery of our world’s dynamic land- and seascapes more 
accessible than ever, inspiring us aquatic types to work 
even harder toward preserving the environments we love. 

Lately, I’ve been using small UAVs (also called 
drones or quadcopters) to take images of our watery 
world from the sky. Although aerial drone photography 
has been around for a while and there are scores of 
experts, I’m relatively new to it. 

The learning curve has been uneven: While my 
initial forays were successful, I became overconfident 

in my skills and crashed my first UAV into the 
unforgiving redwoods near my home in California. 
I continued to be drawn to drone-produced images, 
but it took me a while to jump back in, in part due 
to lack of luggage space. With bulky dive gear and a 
heavy underwater camera rig, it can be challenging 
to find room for any other equipment. But with 
time, the size and weight of drones has dramatically 
diminished, and each new model has become even 
more easily transportable. 

These advancements have enabled me to shoot 
aerial photographs more frequently, unquestionably 
reinvigorating my love of photography. Before I 



returned to quadcopters, I 
was in a photographic rut, 
using the same techniques to 
shoot the same subjects over 
and over again. The chance to 
photograph aquatic habitats 
and subjects from the air 
suddenly opened up a world 
fresh with potential. 

Diving and snorkeling show 
us our nearby surroundings 
in macro, but a little altitude 
offers new patterns and different 
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details. Drones allow us to discern the proverbial 
“forest through the trees,” which may be why they 
have become such an indispensable tool for mapping 
and a number of scientific endeavors. They also afford 
artists new methods and inspirations.

Drone photography, despite its allure, can provide 
creative and mechanical challenges, but overcoming 
challenges to generate meaningful imagery is what we 
underwater photographers are all about, right? In my 
limited experience I have found that the same basic 
composition guidelines of underwater photography 
— the rule of thirds, diagonals, leading lines, negative 
space, etc.  — also work well for aerial imaging. Like 
underwater photography, drone photography also 
allows the camera to be moved in three dimensions. 
The long range and nimbleness of small drones mean 
you can shoot from great distances and dramatically 
different elevations and angles. Consequently, UAVs 
have uses far beyond the artistic.

Researchers are now using UAVs to assist in identifying 
and counting plant and animal species, detecting disease 
in particular organisms, creating 3-D maps, monitoring 
oil spills and more. They are identifying areas and species 
being illegally fished, detecting phytoplankton blooms 
and saltwater intrusion, tracking marine mammals and 
endangered species and observing marine protected 
areas. Marine scientists are also currently using UAVs 
to examine coastal erosion, mangrove and seagrass 
communities, coral distribution and coral bleaching 
events. The list of potential uses is long.

Beyond their scientific and artistic capabilities, portable 
drones also help me find new dive sites and check wind, 
weather and even current conditions. I still examine 
satellite imagery to search for new sites that I may want 
to explore, but a drone lets me rapidly and more closely 
observe potential areas, with greater detail and without 
an internet connection. Through the drone’s eye, I’ve 
learned how to assess a site’s shallow reef health and 
bottom composition as well as determine approximate 
visibility and depth, all while savoring a cup of coffee.

Manufacturers are continually enhancing consumer 
drones with more capabilities in smaller and smaller 

packages; while these drones have tremendous scientific 
research potential, they also allow photographers to 
capture some of the most impressive images of the 
natural world — assuming the pilot knows how to fly 
them. Not everyone on Earth can visit the beautiful, 
biodiverse dive seascapes divers explore. 

As Baba Dioum said, “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.” These aerial images, which capture just a little 
of the ocean’s majesty, have the capacity to motivate 
people around the world to become involved in ocean 
conservation.  

The human body has evolved to interact with the 
world around us through our capabilities and senses, 
but our vision can stretch only so far, and our bodies 
are landbound. Technological advancements allow 
us to fly higher and see farther. When we use drones 
to capture the planet from the sky, we can appreciate 
and conceivably understand more about Earth’s 
biodiversity than ever before. AD

Top: A pod of spinner dolphins cruises lazily through the calm 
waters of the Banda Sea. Research endeavors are increasingly 
focused on using drones to track marine mammals, gather 
observational data and even collect DNA, which is much more 
economical and efficient than tracking these elusive animals 
from the water. 

Bottom: This bird’s-eye perspective shows the geological and 
ecological features of a limestone island and its surrounding 
habitats. Once continuous, the island has fragmented into two 
pieces. Reef zonation is clearly delineated: beach, sand and 
rubble, shallow reef flat, reef crest and drop off.
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LEE SELISKY
By Stephen Frink

Hometown: Minneapolis, Minnesota
Years Diving: 50
Favorite Dive Destination: Almost anywhere in 
Indonesia, but I love Wakatobi in particular
Why I’m a DAN® Member:  I am a DAN member 
due to my strong belief in diving safety. Nothing 
like having to retrieve a dead diver to make you 
believe in the culture of dive safety.

L
ee Selisky is famously known as the “lead 
king.” The success of his Sea Pearls dive weight 
business is rooted in his deep love for the scuba 
lifestyle. Despite his half-century engagement 
with diving, he didn’t begin there. Selisky 
started his manufacturing career at Honeywell, 

which taught him about plastics molding and die-casting. After 
two decades of working for others, including a night job at a 
grocery warehouse while running his business during the day, 
he finally committed to going it alone.
 The dive bug bit him early, especially wreck diving in nearby 
Lake Superior. He took multiple dive courses from the 
National Association of Underwater Instructors (NAUI) when 
the discipline was still very rugged. As Selisky describes it, “In 
my certification class, we’d all go down in the pool as a group, 
and we couldn’t come up until the last tank was empty. If one 
person ran out of air, he had to buddy breathe with another 
until no one had any air left. There could be a dozen of us 
breathing off one tank. Now you could be an instructor with 
everything we had to do to be a basic scuba diver.” In the end 
he was well prepared for the deep, cold wreck dives he would 
do almost every weekend in the summer through the mid-
1970s and ’80s. The big change in his life came by wanting 
something he couldn’t have: two 9-pound weights.

 Selisky wanted 18 pounds of weight for his coldwater drysuit, 
but he wanted it configured as a pair of 9-pound weights for 
balance. Nobody made 9-pound weights, so for $40 he bought 
a mold to cast his own. The company accidentally sold him a 
mold for a 6-pound weight and did not accept returns, so in his 
frugal nature he poured a few weights, thinking he might be able 
to sell them. He finished the weights as perfectly as he could and 
went to a nearby dive retailer. In no time he was selling them 
4 tons of weights per year. The principle that guided Selisky’s 
business philosophy was “underpromise and overdeliver.”

 They were known as “Selisky weights” until one dive shop 
displayed them in a giant clam shell. To Selisky’s imagination, 
they looked like sea pearls, so  S. Lee Selisky, Inc. became Sea 
Pearls, Inc. It wasn’t a quick and easy path to riches, however; 
after 10 years of hard work and living off his wife’s income, he 
took his first paycheck. 

Sea Pearls wasn’t the only weight manufacturer, but 
Selisky predicted that the first to manufacture by die-cast 
would prevail. Each weight mold cost $8,000, and molten lead 
was injected at 3,000 psi. He had three machines, each capable 
of manufacturing 600 pounds of dive weights per hour. Dive 
weights were no longer a cottage business, and Sea Pearls 
pioneered large-scale manufacturing of them.

 By the mid-1980s, buoyancy compensators (BCs) in bright 
green, yellow and pink were all the rage, yet lead weights 
were still the dull color of, well, lead. Through trial and error 
(emphasis on the “error”), Selisky managed to coat weights 

From top: To commemorate the 25th anniversary of Sea 
Pearl, Selisky commissioned a series of sterling silver 
weights with gold and diamond accents and engraved sea 
creatures. Selisky’s home archive of rare dive memorabilia 
includes more than 70 dive helmets and 13 hand-operated 
air pumps as well as an extensive library of rare diving books.
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in vinyl, which could be colored. By 1981 he was 
exhibiting Sea Pearls weights at the Diving Equipment 
Manufacturers Association — later renamed the Diving 
Equipment and Marketing Association (DEMA) — 
show, growing the business to $6.5 million in revenue 
with a network of 1,300 dive retailers across the 
country. When he discovered that shipping the weights 
to Singapore was less expensive than shipping them to 
Florida, the global market opened to him. 

 With more time and money, he could afford to 
work on altruistic projects to benefit the dive industry 
that he felt had been so good to him. He began to 
attend DEMA member meetings and by 1992 was 
elected to the board of directors. In 1994 there was 
enough dysfunction in the organization that, as Selisky 
recalls, “They asked that whoever wanted to be DEMA 
president to take one step forward. Everyone else took 
one step back. Before I knew it, I was president!”

 During his six years on the DEMA board, three as 
president, there were several issues of great consequence. 
The DEMA trade show was the primary asset, and it 
needed to be nurtured. The use of nitrox was a big 
fight, but Selisky was an early and vocal proponent 
of what some then considered to be a “devil’s gas.” 
A former president of the Historical Diving Society, 
Selisky is also an avid collector of valuable dive 
memorabilia. His accumulation of diving helmets is one 
of the largest private collections in the world.

 Selisky’s greatest contribution was to the board of 
directors of Divers Alert Network (DAN), for which 
he was honored with the DAN Lifetime Achievement 
Award at the 2017 DEMA Show. DAN’s CEO Bill 

Ziefle reflected, “Lee Selisky has devoted his life to 
diving. Though most people know him as the founder 
and CEO of Sea Pearls, which he sold in 2007, Lee 
is also well known for his active service on many 
industry boards, including DAN’s, over the years. His 
thoughtful counsel has helped guide this industry for 
more than 40 years.”

 Selisky has earned relaxation. He and his wife 
of 51 years, Lorie, have one daughter and two 
granddaughters. Family is the most important thing to 
him, and all was wonderful — until it wasn’t. In January 
2017, Selisky was diagnosed with amyotrophic lateral 
sclerosis (ALS), also known as Lou Gehrig’s disease, a 
progressive neurodegenerative disease that primarily 
involves the nerve cells responsible for controlling 
muscle movement. Weakness or failure of the 
breathing muscles is what makes ALS fatal.  

 Selisky has had the time and introspection to ponder 
his passing. “I feel I’m still upbeat 99 percent of the 
time, but when I do have to talk about dying, I say I had 
a great life, it’s just shorter than I had in mind,” he said. 
“Everything was going along perfectly until the ALS 
hit. So yeah, it sucks, but I’ll keep living my life to the 
fullest to the bitter end. People say they’ve never seen 
someone with a more positive attitude than I do. But 
really, what should I do? Crawl in a hole and feel sorry 
for myself? No one can make it better, so I want to 
enjoy life as much as I can. 

“I treasure my involvement with the DAN board 
and my friends in the dive industry. My work and 
my family make me feel my time on Earth has been 
worthwhile.” AD

Selisky dives the wreck of the Kamloops in Isle 
Royale, shown here on the ship’s wheel in more 

than 200 feet of water.

Inset: Selisky tries out the Newtsub DeepWorker 
on location in Vancouver, Canada. 
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TRAVEL SMARTER

PLAN FOR MEDICAL EMERGENCIES

S
ome of the best diving spots are also some of the most 
remote places on Earth; if your trip will take you to a distant, 
secluded location, make sure you plan for the possibility of 
needing medical care. Knowing in advance what to expect 

in an emergency, bringing the necessary equipment and taking 
preventive measures before you travel will not only improve possible 
outcomes in the event of an incident but could also help ease your 
mind about the potential dangers of visiting an isolated dive site.

DO YOUR RESEARCH. Know the area around your destination: Where 
is the nearest medical facility, and is hyperbaric oxygen therapy 
available? With a small number of hospitals and clinics able to 
provide hyperbaric oxygen, divers should prepare for alternative 
methods of addressing possible decompression sickness. Find out 
what options exist for receiving specialized care for a variety of 
medical needs. Write down any applicable phone numbers for the 
nearest medical facility. Ask your trip directors or dive leaders about 
their emergency plans, and know what help is available both on 
board and near your travel route. 

PACK APPROPRIATELY. When packing for your trip, identify what 
you might need if you experience an incident far from a hospital. 
For any trip, remember to bring your first-aid kit along with water, 
an extra insulating layer of clothing and any site-specific needs, 
such as reef-safe sunscreen, bug repellent and light sources. In 
addition to packing your regular medications, ask your physician 
for an extra prescription to have on hand. Have a notebook and 
writing utensil available, so if someone requires medical attention 
you can note symptoms and care provided before interacting with 
medical professionals. 

REDUCE YOUR RISK. The Centers for Disease Control and Prevention 
(CDC) publishes lists of vaccines recommended before traveling 
to any destination. Identify any recommended vaccinations for 
your destination, and schedule to get them early. Your physician 
can also provide literature on any specialized medical care that 
existing conditions might require and help you determine whether 
circumstances at a specific location are likely to cause complications. 
For more information, visit CDC.gov or DAN.org/Health.
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PUBLIC SAFETY ANNOUNCEMENT

F
or more than 30 years DAN® has offered training in 
administering oxygen first aid for dive injuries. As the 
primary treatment for decompression illness and nonfatal 
drowning, oxygen first aid is a necessary skill for CPR 

personnel assisting divers. DAN’s Emergency Oxygen for Scuba 
Diving Injuries course is designed for currently certified CPR 
providers who want to learn how to recognize the signs and 
symptoms of dive injuries, identify an injured diver’s breathing 
quality and use the most current techniques and equipment to 
administer emergency oxygen.

Knowledge of diving is helpful, but it is not necessary for 
the course. Divers and nondivers alike can learn the important 
emergency-response skills of oxygen first aid if they hold a current 
full CPR certification. Emergency oxygen providers should keep their 
skills current with retraining every two years.

While we at DAN hope no one has a dive injury, we want to ensure 
that in the unlikely event of an incident someone will be available 
to provide vital immediate treatment until the diver receives further 
medical care. DAN offers courses several times each year, with the 
goal that you can have a trained oxygen first-aid provider with you 
every time you go diving. For more information about our courses, 
visit DAN.org/training. AD

BY THE NUMBERS
• More than 162,000 providers in oxygen first aid
• More than 16,000 instructors credentialed
• In more than 30+ years of courses

PROGRAM SPOTLIGHT

DAN EMERGENCY OXYGEN FOR SCUBA DIVING INJURIES COURSE

W
hen preparing for 
a dive, safety is at 
the top of the list 
— checking gear, 

learning potential site hazards 
and discussing procedures 
with your divemaster or buddy. 
Practice safety on board the boat 
as well — nobody wants to miss 
out on a dive due to a mishap 
on the boat before the dive even 
starts. Watch for these common 
causes of injuries, and take steps to avoid them.

TRIPS, SLIPS AND FALLS
Trips and falls are a common hazard, but you can easily avoid them 
by following these few simple tips. 
• Keep your gear stowed and appropriately secured. 
• Always watch for possible trip or slip hazards (especially in wet 

storage areas). 
• Hold on to something solid when moving about the boat, 

particularly while under way, remembering the “three-points-of-
contact” rule. 

• Heed the crew’s instructions and safety warnings about the 
boat, and don’t be afraid to ask questions. A good boat crew 

should be happy to answer safety concerns and help you have a 
comfortable experience. 

SUN EXPOSURE
For liveaboard experiences or long day trips, you might be out in the 
sun for several hours before or after your dive, so it is important to 
consider adequate sun protection. Wearing hats and ultraviolet-
rated clothing and properly applying reef-safe sunscreen will help 
you avoid painful or dangerous sunburns. 

TRANSOM HAZARDS
When you are ready to get in the water, your mental checklist should 
include reminders about possible dangers near the transom. 
• Try to minimize the time spent near the transom before entering the 

water as exhaust fumes can make you feel lethargic or nauseated.
• Hinges on ladders can cause severe pinches or even the loss of a 

fingertip when raising or lowering a ladder.
• Outboard propellers can inflict potentially serious injuries. 

PROACTIVE APPROACH
If something looks or feels unsafe, stop what you are doing and 
inform your fellow divers or the boat crew. Never feel bad about 
stopping or delaying a dive — you might be saving yourself or 
someone else on board from a serious injury. 

STAY SAFE ON BOARD
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F
rom the summit of Monte da Guia, 
we see a pair of sea-breached calderas 
(volcanic craters) that takes our 
breath away. Adding to their allure, 
the seductive pools and surrounding 
waters have been protected for decades 

as marine reserves, which means plenty of fish — and 
fish are a big part of why Anna and I are visiting the 
isolated Atlantic islands of the Azores. We’re part 
of a contingent of Reef Environmental Education 
Foundation (REEF) fish surveyors who are beta 
testing a fish-population survey protocol designed in 
cooperation with the local university.

Since we stepped off the plane on the island of Faial, 
this far-flung speck of land has worked its magic. And 
the spell continues as our group contemplates the 
archipelago from atop the island’s 475-foot volcanic 
cone. Forged by a series of submarine eruptions 
powered by the collision of three massive tectonic 
plates, Faial and its eight sister islands began to rise off 
the seafloor some 10 million years ago.

To the east of our perch, beyond the red-roofed hill 
town of Horta, 1,000 miles of uninterrupted ocean 
separate this autonomous region from its mother 
country, Portugal. To the west, you would have to 
sail 2,500 miles before reaching dry land. The novelty 
of visiting such a remote destination has us firmly 
in its grip as we head back down the road to Horta’s 
picturesque port for a fresh seafood dinner.

The Azores have long been popular as a big-animal 
destination with whale-watching excursions and 
offshore manta, mobula and blue shark dives as regular 
happenings. The chilly North Atlantic waters are also 
home to a stylish population of shore fishes. These are 
the animals we’re after. But first we have to find them.

Nearly every island seems to have a bearded, 
bandana-headed, too-full-of-himself character running 
a dive operation, who everybody sidesteps on day one 
but adores by trip’s end. Horta has Norberto. On land 
he’s laid-back but efficient; underwater he’s a wizard. 
On our third day out, Norberto mentions Anthias, 
which brings to mind Barcelona. 

While visiting that city’s aquarium years earlier, Anna 
and I were stopped in our tracks by a tank full of flashy 
little seaperch dripping with fins. According to the 

tank’s label we were looking at the mother of all Anthias 
species: Anthias anthias, described in 1758 by Carolus 
Linnaeus, the father of modern taxonomic nomenclature. 
The species’ intriguing repetitive Latin name, known 
as a tautonym, is an artifact of Linnaeus’ day when 
many classifications not only described new species but 
also assigned a primary, or generic, group name. Thus 
Linnaeus is responsible for creating such iconic fish 
tautonyms as Mola mola (ocean sunfish), Remora remora 
(common remora), Histrio histrio (Sargassum frogfish) 
and Anthias anthias (swallowtail seaperch). 

Believing at that time we would never dive in 
temperate water, we lingered, looking longingly at the fish 
with little hope of ever seeing the memorable species in 
the wild. But unexpectedly, here we are in the Azores, and 
Norberto knows where to find Anthias anthias. 

As predicted, the wind sufficiently dies during 
the night for us to dive on the seaward side of the 
mountain, where just off the mooring line, Norberto 
assures us, clouds of Anthias gather along the wall at 
90 feet. “A piece of cake,” he mutters as three of us bail 
out backward and head down the slope. 

The nippy water is reasonably clear but dark in 
the mountain’s early morning shadow. There are no 
Anthias to be found at 90 feet, so we continue down, 
swimming past gray boulders as big as railroad cars. 
Eventually a scattering of the golden sea bass appear 
in the dim light. A male with exaggerated fins catches 
my eye and leads me on a chase down the incline 
before finally slowing and falling in with a group of 
females at 130 feet. 

Even though there were far fewer Anthias than we had 
hoped, I’m delighted to have encountered the historic 
fish in its home waters. At the same time, I’m relieved 
that the mission is over and glad to be heading up and 
out of the gloom. Norberto suddenly appears out of the 
shadows and motions me over to a cavern entrance large 
enough to easily slip inside. The dark chamber is packed 
ceiling to floor with big bug-eyed shrimp hovering in the 
passageway and covering the walls. Toward the back of 
the opening my light strikes what all the fuss is about: 
A 5-foot dusky grouper lies like a log next to the wall as 
hungry shrimp swarm over its bulky body like a horde of 
locusts — possibly one of the most remarkable cleaning 
stations I’ve ever seen. AD

IN THE MIDDLE OF THE SEA
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Clockwise from top: Swallowtail seaperch (Anthias anthias); 
a European wrasse (Sparisoma cretense) being cleaned 
by an ornate wrasse (Thalassoma pavo); a dusky grouper 
(Epinephelus marginatus) inside a cave cleaning station; a 
finetooth moray (Enchelycore anatina)



The DAN Guide to Healthier Diving
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S 
tand-up paddleboards (SUPs) may look 
intimidating, but most boards these days 
are relatively simple to handle and are 
available in all shapes and sizes. Yoga on 
an SUP is similar to traditional land-based 

yoga, but it occurs in a dynamic environment, which 
may include changes in wind and current that require 
more mindfulness. Simple poses require added focus 
on breath, balance and core stability, similar to the core 
strength and mental focus used during scuba diving.

You will benefit from immediate feedback (your board 
tilting) if you are off balance, and you will be amazed by 
your stability when you return to land-based yoga.

General Tips:
1. Hydrate in advance, since accessing your water 

bottle during your practice can be challenging.
2. Consider the sun. Too much sunscreen can make 

your body slippery, so you may want to opt for a rash 
guard instead.

3. Try to keep your center of gravity over the center of 
your board.

4. Make sure that your board is in a suitable location 
with minimal currents or a location where you can 
safely drift.

5. Have sufficient clearance around your board if (when) 
you fall into the water. Water is soft, so have fun!

Complete this series of poses (or whichever ones you 
feel comfortable with) in the following order. Repeat 
the series three times.  

MOUNTAIN POSE (TADASANA)
1. Stand in the middle of your board (usually marked by 

the hand well) with your feet shoulder width apart.

2. Roll your 
shoulders 
up toward 
your ears, 
and retract 
your shoulder 
blades.

3. Take five slow, deep, cleansing breaths.
Tip: Focus your eyes on the horizon, and keep your spine 
tall. Bending over is a surefire way to end up in the water.

TWISTING CHAIR POSE (PARIVRTTA UTKATASANA)
1. Stand with 

your feet 
hip width 
apart. Bend 
at your knees 
into a squat 
position, and 
keep your 
feet pointing 
forward.

 Tip: Start with 
a slight bend 
in your knees, 
and progress 
toward 90 
degrees.

2. Keep a flat 
back, and raise your arms straight by your ears. Lean 
back slightly as you hinge forward. 

 Tip: Your weight should be in your heels, and there should 
be a straight line from your fingertips to your buttocks.

3. Bring your palms together in a prayer position with 
your elbows out to the side. Take five slow, deep 
breaths, and (if you feel stable and comfortable) 
progress to the twist (steps 4-7).

 Challenge:
4. Exhale, and rotate toward the right through your 

spine, torso and shoulders. 
5. Maintain the squat and hinged position.
6. Look toward the sky and hold for 20 seconds. 
7. As you untwist, inhale and repeat for the other side. 

8. Return to center, and assume a seated position.

BRIDGE POSE (SETU BANDHA SARVANGASANA)
1. Lie with your back on the board. Keep your knees 

parallel, and bend them so your feet are close to 
your buttocks. 

By Jessica B. Adams, Ph.D., and Katrina 
Hayes-Macaluso | Photos by Stephen Frink

STAND-UP 
PADDLEBOARD YOGA



ALERTDIVER.COM  |  37

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.

2. Press your arms 
by your side, 
exhale, and lift 
your buttocks 
off the floor. 

 Tip: Keep your 
shoulders 
relaxed to lift 
your hips higher 
off the board. 

3. Hold this 
position for 30 
seconds, and 
relax your back 
to the board.

4. Repeat five 
times.

 Challenge: 
Once your hips 
are lifted, lift 
one leg straight, 
and keep it 
parallel with your other knee. Hold for 20 seconds, 
and repeat with the other leg. 

BOAT POSE (PARIPURNA NAVASANA)
1. Sit on the board with your feet straight out in front 

of you and squeezed together.
2. Place your hands down at your sides so your fingers 

are pointed straight ahead. 
3. Exhale, and use your abdominals to lift your 

legs straight as you lean back to balance on your 
tailbone.

 Tip: Try to keep a flat back to prevent any rounding 
or sinking of the spine.

4. Reach your arms in front of you so they are angled 
toward your calves. 

5. Hold for 10 seconds. 
6. Repeat five times.
 Challenge: Slowly raise your arms to your ears 

while balancing on your tailbone and keeping your 
legs straight. Hold for 10 seconds. 

UPWARD PLANK POSE  
(PURVOTTANASANA)
1. Sit on the board with your feet straight out in front 

of you and squeezed together.
2. Slide your 

buttocks 
forward 
to create 
more space 
between it 
and your 
hands. 

3. Bend your 
elbows so 
they point 
behind 
you. Make 
sure your 
fingers 
are still 
pointed 
forward. 

4. Exhale, and 
press your 
palms to 
the board 
as you lift 
your hips. 

5. Lift your 
hips up 
until your back and thighs are off the board. 

6. Keep your legs together and straight, and press the 
bottoms of your feet into the board.

7. Look toward the sky and hold for 30 seconds. 
8. Repeat five times.
 Tip: Your shoulders should be directly over your 

wrists. AD
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LONG BEACH OIL PLATFORMS
IT’S WHAT’S UNDERNEATH THAT COUNTS
Text and photos by Andy and Allison Sallmon

E
ach time I see the Eureka oil platform 
about 8 miles off the coast of Long Beach, 
California, I have to sternly remind 
myself of that old saying about judgment 
and book covers. With Eureka’s garish 
yellow beams, clunking machinery, 

occasional belches of strange bubbles from the depths and 
sharp sea-lion aroma, the topside view of this steel brute 
fits no one’s idea of a world-class dive site. This morning is 
no different; as we approach, I once again find myself filled 
with curiosity about the first (clearly charitable) diver who 
laid eyes on this place and declared, “Stop the boat! That 
groaning, stinking pile of metal deserves a closer look!” 

Most of the divers on today’s oil-rig charters are repeat 
visitors — some with hundreds of dives — and that says 
a lot; what awaits us beneath the surface is so fabulous 
that we’ve long since learned to overlook a few topside 
imperfections. The anticipation is so palpable that even 
the uninitiated among us are excitedly gearing up and 
clamoring to get into the water.  

Once I’m submerged, the topside spectacle and stench 
quickly fade from my mind. The massive rig above us 
blocks much of the ambient light, and I pause a minute 
for my eyes to adjust before switching on my light to 
descend past the horizontal crossbeams that resemble 
“floors” — one at 55 feet and the next at 110 feet. I level 
off at 145 feet and admire the display, thankful for the 
closed-circuit rebreather that will allow me to do so 
at a leisurely pace. Clusters of plumose anemones jut 
from the beams and pilings, buffered by sponge-covered 
scallops, fluffy feather duster worms, nudibranchs and 
brightly colored Corynactis. Not an inch of metal is bare, 
and only the straight lines and sharp angles give away the 
structure’s man-made origin.  

It’s easy to be distracted by the invertebrate bounty, 
but I know better than to spend too long in one place. As 
I ascend a bit, I begin to make my way toward the edge 
of the platform, inspecting the beams for movement. 
There’s plenty of it, from painted greenlings to gobies to 
rockfish — lots and lots of rockfish. Scientists from the 
University of California at Santa Barbara have described 

this phenomenon for years, noting that the platforms are 
not just a vibrant nursery for fish (especially rockfish) 
but they’re also among the most productive fish habitats 
anywhere in the world. That thought is just popping into 
my head when I notice a large cabezon guarding a clutch 
of grayish-purple eggs. Other than periodically charging 
a mob of blue rockfish loitering hungrily nearby, he 
refuses to budge from his post, preferring to stare down 
my camera port with a ferocious glower.  

I move on from this scene of parental bliss, allowing 
myself to be briefly distracted by a cluster of eager, 
bucktoothed sheephead, which hope I’ll dislodge a tasty 
mussel or scallop, before finally reaching the perimeter of 
the structure. The Corynactis is thriving at the outermost 
pilings, and I find myself staring through a vivid orange 
and pink window into the open water beyond, enjoying 
the sensation of leaning over the edge of a bottomless 
chasm. Then I focus my eyes forward. The Eureka 
platform, which sits in 700 feet of water, is essentially just 
a well-disguised blue-water dive and therefore one of the 
best sites in Southern California to spot pelagic creatures. 
We’ve seen Mola mola and baitballs here (although sadly, 
not today); tales abound of lucky divers encountering 
whales or great white sharks, so I scour the horizon. 
Other than a few pelagic stingrays patrolling warily in the 
distance, I see nothing but blue; after a few meditative 
minutes, I know it’s time to keep moving. 

As I turn toward the inside of the piling, I feel a sudden 
pulse of cold water, and along with it washes in a parade 
of salps, including a few large chains. These colonies 
of pelagic tunicates can be more than 15 feet long, so 
the 6- to 7-foot peewees passing by aren’t going to set 
any records, but that doesn’t diminish my thrill at being 
surrounded by strings of invertebrates that are bigger 
than me. I immediately start filling my memory card with 
images. The local piscine population is equally enthused, 
and clouds of rockfish and garibaldi converge on the 
unexpected midmorning buffet. 

Rebreather or not, I can’t indefinitely remain at depth. 
As if in reminder, an obnoxious sea lion swerves his 
way through the water column to terrorize the fish 

A California sea lion barks at intruding divers.
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and snap at the salps, pausing to blow bubbles 
in my direction as he passes by. I dutifully follow 
him to shallower water, where he’s joined by two 
troublemaking buddies. The trio takes one look at 
me and decides to respond by zooming at warp 
speed through the pilings and crossbars — possibly 
the world’s largest underwater jungle gym. I gamely 
attempt to photograph them, knowing from 
experience that I’m capturing 25 images of blurry, 
retreating sea lion butt for each semifocused image 
of sea lion face. I should be cursing, but it’s difficult 
to be annoyed when I can’t stop laughing. 

I let the gang have their fun, clumsily lumbering 
after them as they smugly circle and swoop, barking 
delightedly in celebration of the game that they’re 
so clearly winning. When they ultimately tire of 
my inadequacy and dart off, I realize that I’m the 
only diver left in the water, and it’s long past time to 
surface. I do so slowly, noting that my initial topside 
trepidation and thoughts of books and covers 
have been forgotten. Instead, a different well-worn 
phrase pops into my mind: one about beauty and 
the eye of the beholder. AD

HOW TO DIVE IT
GETTING THERE
The Long Beach oil platforms are working structures with active 
boat traffic. Dive boats must obtain prior permission to put divers 
in the water, so it’s best to join an arranged charter. Most charters 
run out of San Pedro, California. Divers should pay close attention 
to briefings, noting instructions on entry, surfacing and getting 
back to the dive boat.   

SEASONS AND CONDITIONS
The best conditions are generally encountered between July and 
December. Visibility can vary widely, ranging from less than 10 feet 
to more than 100 feet. Surge is a given, and currents can be strong 
and rapidly changing. Thermoclines are common; temperatures at 
depth can range from the low 50s in late spring to low 60s in the 
autumn. 

SKILL SET 
The platforms most commonly visited (Eureka, Ellen and Elly, 
which offer similar underwater experiences) are advanced dives 
due to the unpredictability of conditions and the “bottomless” 
structure (Eureka lies in 700 feet of water, and Ellen and Elly lie 
in 260 feet). Divers must have excellent buoyancy control and be 
comfortable performing free descents and ascents in the open 
ocean. Compasses are useless underneath these steel structures, 
and surface signaling devices are critical. 

RIG OR REEF? 
The Long Beach oil platforms, as with many other oil platforms 
along the California coast, are rapidly approaching the end 
of their useable lifespans. For several decades, scientists, oil 
companies, politicians, environmentalists and other stakeholders 
have tussled over what will become of these structures once 
decommissioned. Although California enacted a rigs-to-reefs law 
in 2010, the initiative hasn’t progressed beyond policy. Legislation 
introduced in 2017 may pave the way toward a workable 
solution for reefing these structures, though debate over cost, 
environmental impact and safety is likely to continue long after a 
decision is reached.

The oil platform pilings are thickly covered with invertebrate life.

Right: The Eureka oil platform, with twinned platforms Elly and 
Ellen in the background
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J
ellyfish may have painful stings, but they 
also have more fascinating and impressive 
characteristics. From their multiple-stage 
life cycles to their long history across the 
breadth and depth of the world’s seas, 
jellyfish may have something to tell us about 

the changing health of their waters.

DEFINING JELLYFISH
There is some disagreement within the scientific 
community about the true definition of jellyfish. Out of 
the 10,000 species in the phylum Cnidaria, which also 
includes sea anemones and corals, what we think of as 
jellyfish are fewer than 4,000 species of the subphylum 
Medusozoa. Some scientists add the phyla Ctenophora 
(comb jellies) and Chordata (salps), although their true 
relationship is still debated. 

Jellyfish get their common name from the gelatinous 
material, called mesoglea, that makes up most of their 
bodies. This substance consists primarily of water and 
includes muscle, structural proteins and nerve cells. 
Jellies also have an external epidermis containing a loose 
nerve network (the most basic nervous system of any 
multicellular animal), an internal layer of cells and a single 
opening to ingest food and exchange reproductive cells. 

While most jellyfish measure less than an inch wide, 
the lion’s mane jellyfish can grow up to 8 feet wide with 
tentacles longer than 90 feet.

LIFE CYCLES
Adult jellyfish in their bell-shaped stage are called 
medusae. Medusae spawn by releasing eggs and sperm 
into the open ocean; fertilized eggs then develop 
into planulae, or free-swimming flat larvae. Within 
days the planulae attach themselves to surfaces and 
become tentacled polyps, which can either reproduce 
asexually by dividing into two genetically identical 
polyps or transform into medusae. In some species, the 
polyps will split into multiple platelike segments called 
strobila, which will then separate into juveniles called 
ephyrae that then mature into medusae. A medusa will 
generally live for a few months, while polyps can live 

and reproduce asexually for years or even decades.
Not all jellyfish are faithful to this cycle, marine 

biologist Juli Berwald explains; some jellyfish have 
the capacity to revert to earlier stages, something no 
other known organisms can do, earning them the 
nickname “immortal jellyfish.” A few species can even 
turn a piece of a tentacle into a polyp that will then go 
through its normal life cycle. 

SWIMMING STYLES
Jellyfish swim by either jet propulsion or rowing 
propulsion. Those that swim by jet propulsion rapidly 
contract their bells to squirt out water and push the 
body forward, like letting go of an air-filled balloon. 

“Jetters can’t get larger than a few centimeters,” says 
John Costello, biology professor at Providence College 
in Rhode Island. “Their muscle fibers are one cell thick, 
which limits the force they can exert, and it takes 
a lot of force to rapidly expel water.” These “jetters” 
represent the vast majority of jellyfish, but given their 
tiny size we seldom see them.

“Rowers” — which include moon jellies, lion’s mane 
jellyfish and sea nettles — can grow larger. To swim, 
rowers contract their bells to create suction thrust, which 
pulls them forward by lowering the pressure on the 
upper side of the bell and increasing it on the underside. 
The bell then relaxes, allowing water to flow around its 
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Fried egg jellyfish (Phacellophora 
camtschatica) with stinging 

tentacles extended

JELLYFISH
By Melissa Gaskill
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margin and into the cavity, forming vortices. The energy 
contained in the vortices pushes the bell forward without 
muscle power. This passive energy recovery can account 
for more than a quarter of the distance a jellyfish travels. 

“Jellyfish time their cycle, waiting for that added 
thrust before they recontract,” says Sean Colin, 
professor of environmental science at Roger Williams 
University in Bristol, Rhode Island. “Their swimming 
cycle is bell contraction, relaxation, expansion. The 
expansion is a sort of free ride.”

Passive energy recapture also reduces the 
energy necessary to travel any given distance by 
an astonishing 48 percent. “Compared with fish, 
flying animals, running animals, even other efficient 
swimming animals such as eels, these rowing jellyfish 
are more efficient,” Colin says. 

To catch prey, jellyfish either cruise or ambush. 
Cruisers swim most of the time and capture prey that 
gets swept in as they pulse. Ambush species extend 
their tentacles to let prey swim into them, like spiders 
use their webs. 

All cnidarians have stinging cells called nematocysts. 
Activated by touch or chemical cues, nematocysts can 
shoot needles in 700 nanoseconds — about the speed 
at which a shell fires from a cannon. The needles then 
discharge toxin with hydrostatic pressures up to 200 
atmospheres, similar to the pressure in scuba tanks. These 
toxins paralyze prey, which the jellyfish then slowly digest. 

OCEANIC ALARM SYSTEM
Dramatic headlines in recent years report massive 
blooms of jellyfish clogging water-intake systems at 
power plants, destroying fishing nets and causing 
swimmers to flee the water. Scientists say jellyfish 
populations have trended upward since 1950 in most 
of the world’s marine ecosystems, but whether they 
are increasing globally is a tricky question. 

It can also be difficult to distinguish whether shifting 
trends are due to natural variation or climate change. 
As Lucas Brotz, research fellow at the University 

of British Columbia’s Institute for the Oceans and 
Fisheries, explains, research of this kind would require 
at least 40 years of data, and the unique life cycles of 
jellyfish create population variations that can make 
data unwieldy. Convincing evidence of increasing 
populations, however, does exist. “Not all jellyfish, and 
not everywhere,” Brotz cautions, “but we’re seeing more 
places with population increases than not.”  

These population shifts result at least partially from 
human effects on coastal environments, including 
climate change, overfishing, pollution, coastal 
development and the introduction of invasive species. 
Thanks to a low metabolic rate, jellyfish tolerate 
low oxygen conditions, and warmer waters actually 
increase their reproduction rate. Furthermore, coastal 
developments provide more structures in the water for 
planulae to use for attachment.

The Eastern Mediterranean now sees massive 
blooms of invasive jellyfish every summer, Berwald says, 
thanks to significantly warmer waters and free rides on 
ships from the Indian Ocean through the Suez Canal. 
Namibia has also witnessed a dramatic rise in jellyfish 
populations after severe overfishing in the 1980s 
wiped out predators and led to the proliferation of two 
invasive species; jellyfish biomass there is now two to 
three times greater than that of fish.

Jellyfish blooms happen in both healthy and 
unhealthy ecosystems, Brotz notes, so not every bloom 
is a bad sign. But blooms can indicate environmental 
stress. “We need more data to figure out what might 
be happening,” he says. “Jellyfish interfering with 
human activities can cost tens of millions of dollars — 
and lives as well — so it behooves us to take a closer 
look, make better predictions and be prepared.”

 “Jellyfish have survived acidic and anoxic waters 
and rearrangement of the oceans,” Berwald says. 
“Everything we see on Earth is a success story, but 
jellyfish are the oldest one.” 

“Thankfully,” she adds, “scientists finally have begun 
giving jellyfish the attention they deserve.” AD
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From left: Upside-down jellyfish (Cassiopea frondosa) in the mangroves; 
individual salps jet-propelling through the water; thousands of by-the-

wind sailors (Velella velella) clustered together
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A divemaster in Fakarava, 
French Polynesia, deploys his 
subsurface marker buoy and 
occupies his time offgassing 
by blowing bubble rings.
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Better Safe 
Than Sorry
By Sharon Gallmon

Sharon Gallmon 
fortunately decided 
not to ignore her 
symptoms and 
consequently 
avoided a potentially 
catastrophic outcome 
of a blocked  
carotid artery.



M
y adventure began while on 
vacation in St. Augustine, 
Florida, in October 2017 with 
my husband and one of our 
sons. Our youngest son had 
been taking diving lessons and 

wanted to get some practice time, so he signed up for a 
Discover Scuba class at one of the natural springs near 
Gainesville, Florida.

I am 57 years old and maintain excellent health by 
eating well, exercising regularly and never smoking or 
drinking alcohol. I have always wanted to scuba dive, 
so with little persuasion I signed up for the class.

Our day started early. Our instructor, who appeared 
to be very experienced, taught in the classroom for 
about an hour, then we donned our equipment and 
entered the water. At first I was very nervous and 
found it difficult to equalize; after I learned to trust my 
equipment, I got caught up in the beauty of the clear 
springs and immersed myself in the dive. We surfaced 
after approximately an hour at about 25 feet deep. My 
son and I had a wonderful day and headed back to St. 
Augustine late that afternoon.

The next morning I noticed an apparent lag between 
when I spoke and when I heard myself speaking. I 
had some difficulty talking and felt strange for a few 
moments. My blood pressure was slightly elevated, but 
I soon felt fine and fell asleep on the balcony. A couple 
of hours later I felt like nothing had happened, so my 
husband and I decided to go to the beach. While I was 
walking I experienced the same lag time in my speech 
and hearing as I had a few hours before, but once again 
I was fine within seconds. 

I told my son that the incident had happened 
again, so he texted me the phone number for the 
DAN® 24-hour emergency hotline. I called DAN and 
explained my symptoms to Travis Ward. He said 
that divers can have problems with their ears after a 
dive, but he was not aware of anyone having issues 
with their speech. He suggested that we go to the 
emergency room as soon as possible, but I first called a 
nearby Mayo Clinic. When I told the receptionist there 
about my symptoms, she also said that I needed to get 
to the emergency room as soon as possible.

Our son was waiting for us 
when my husband and I arrived at 
Flagler Hospital. I was embarrassed 
as I entered the emergency room 
because I felt fine; we all expected to 
be back at the beach within an hour. 

After I explained my symptoms at the front desk, I was 
immediately taken to one of the rooms. Before I knew 
what was happening, they hooked me up to several 
machines, started a heparin drip in my right arm, put 
a port in my left arm, placed a nitroglycerin patch on 
my chest and gave me aspirin. Within minutes I had a 
brain scan, electrocardiogram (EKG) and blood work. 
I was starting to become upset, and my blood pressure 
skyrocketed in a matter of minutes.

Medical personnel confirmed that I was not 
hemorrhaging in the brain. My blood pressure 
returned to normal, and I was admitted to a room in 
the intensive care unit. A heart test indicated that I was 
not bleeding internally and did not need emergency 
surgery. After several ultrasounds, both a neurologist 
and a cardiologist examined the results and found a 
problem in my carotid artery. Another ultrasound 
confirmed a 70 percent blockage in my left carotid, 
but the doctors were confused because there was no 
buildup anywhere else; they theorized that there could 
be a problem in my heart or lungs. I joined the cardiac 
catheterization club and had a variety of lung tests. 
My heart and lungs were in excellent condition, as I 
expected, so I could have surgery on the blockage.

After a long weekend in intensive care, the 
blockage had advanced to 90 percent. My surgery  
was successful, and the surgeon explained that the 
inner wall of the artery had collapsed and caused the 
blockage. The neurologist and cardiologist were unsure 
if there was an association with my dive since it was 
uneventful, my health was otherwise excellent and 
it appeared to be a freak accident. Nonetheless, they 
recommended that I give up diving. 

Our weeklong vacation stretched to two weeks, with 
most of it spent with me in the hospital, but I truly am 
blessed that God had surrounded me and protected 
me from paralysis or death. Travis at DAN was very 
knowledgeable and gave me the correct advice to go 
to the emergency room. That day on the beach was a 
wonderful sunny day, and I had planned an eight-mile 
bike ride. Looking back, it is scary to think how close I 
came to ignoring the two episodes since my symptoms 
appeared insignificant. That inaction could have cost 
me my life.

I am thankful for how it all worked out, 
and my advice is to not take a chance 
with your life. Even though you may 
sometimes make some unnecessary 
trips to the emergency room or a clinic, 
it is better to be safe than sorry. AD

SHARE YOUR STORY
Has DAN been there for you? 
Tell us about it at 
ThereForMe@dan.org. 
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U
nderwater photography, for me, 
was an evolution of my passion for 
topside photography. I suspect most 
aficionados, however, first became 
scuba divers and then embraced 
underwater stills and video to record 

and share the wonders of the underwater world. Along 
the way, these divers would have refined their diving 
skills, either consciously or subconsciously, to become 
more adept at moving through the water while handling 
unwieldy photography gear. In-water skills are important 
for productive interactions with often elusive marine life. 
Here are a few tips that may accelerate the learning curve.

DIVE GEAR
While most modern dive gear is very good and will 
serve the underwater photographer well, a few features 
might make the task easier.

• Mask — The mask is probably the most significant 
piece of personal gear because it’s important to both 
see your subject clearly and have an unobstructed 
view through your camera housing’s viewfinder. For 
the same reason Ansel Adams draped a black cloth 
over his head while focusing on the ground glass of 

his view camera while in the field, an underwater 
photographer will likely prefer a low-volume mask 
with a black skirt. The low volume gets the eye 
closer to the viewfinder so the frame can be viewed 
at a single glance, preferably edge to edge, and the 
black skirt blocks extraneous light. A clear silicone 
mask lets in so much light that the contrast in the 
viewfinder glass is diminished, and detail is more 
difficult to discern. (Masks with side windows to 
enhance peripheral vision have the same problem.) A 
mask that doesn’t leak is crucial as well. 

• Regulator — Ease of breathing is important, of 
course, but subtle perks can make a regulator better 
suited for underwater photography. A regulator 
that exhausts completely to the side prevents 
bubbles from percolating in front of the housing 
and interfering with vision. I prefer a regulator with 
a knob to adjust breathing resistance according to 
the task. Exhaust bubbles can ruin the shot if I am 
shooting an overhead subject, so the ability to briefly 
hold my breath without the regulator trickling gas 
is important. For that task I’d increase breathing 
resistance. When I need more airflow while exerting 
myself — in hot pursuit of a turtle, for example, or in 
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Professional marine photographer Paul Nicklen 
wears a black-skirted face mask while photographing 

manatees in Crystal River, Florida. The black 
skirt blocks light from the side to enhance the 

photographer’s view of the camera’s ground glass.

Dive Skills for  
Underwater Photographers
Text and photos by Stephen Frink



a similar situation — the ability 
to decrease resistance makes 
breathing more comfortable.

• Buoyancy compensator — A 
buoyancy compensator (BC) with 
the wings in the back minimizes 
the volume along the front of the 
torso, which is useful when getting 
through tight places on the reef or 
on wrecks. Because underwater 
photography often requires 
travel, I try to find a lighter BC 
that still offers reasonable lift and 
durability. I prefer fewer hoses, so 
I like an inflator/regulator, which 
eliminates the traditional spare 
second stage from my kit and 
allows me to breathe from it in 
an emergency while sharing my 
primary with another diver. The 
integrated inflator concept is de 
rigueur for a photographer whose 
hands are otherwise occupied 
with camera gear.

• Wetsuit — I’m very picky about 
my wetsuits. While waiting for 
marine-life behavior to present, 
underwater photographers 
tend not to move as much as 
the average recreational diver. 
Consequently, it is easier to 
get cold, so good thermal 
protection is a must. An old and 
compressed suit has diminished 
efficiency and should be replaced. 
Modern wetsuits are wonders 
of technology, but they can’t 
be expected to last forever. For 
tropical diving, my 3mm suits get 
a lot of use, and I tend to replace 
them annually.

• Fins — I’ll use different fins for 
different tasks. For freediving I 
like long-bladed performance 
fins (mine have carbon-fiber 
blades) to allow me to get 
closer to deep-diving marine 
life such as whales or dolphins. 
For reef diving I prefer a fin 
that helps me navigate around 
fragile corals with precision and 
provides sufficient thrust when in 
currents. Fins are an exceedingly 
personal decision, so whether 
split fins or paddle fins, full foot 
or open heel, there are many 
variables in determining the right 
one for each use.  

This observation became 
abundantly clear to me when 
split fins had just come out 
and I suggested in print they 
were not good for underwater 
photography. It was a stupid 
thing to say because I had dived 
with only one particular split 
fin, and it turned out it had 
been designed as a snorkel fin. 
Photographers’ housings and 
strobes contribute resistance to 
water, so a more powerful fin is 
generally preferable, and that fin 
was not the one for me.  
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Good buoyancy skills and knowledge of 
marine animals’ behavior help underwater 
photographers achieve the proximity 
necessary for optimal images.

A regulator that 
reliably exhausts 
to the side offers 

the benefit of 
not obscuring 

the viewfinder.
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Pete McCarthy, the owner of a patent on split-fin 
technology, was gracious though. He saw the article, 
called me to explain how I had it wrong and sent me a 
dozen pairs of split fins by various manufacturers. They 
all had licensed the Nature’s Wing technology but used 
it in different ways. Some were full foot; others were 
open heel. Some had stiff blades; others were flexible. 
The vents and the rails varied, and each performed 
differently in the water. Compared to the teams 
that design dive gear, I knew very little and had no 
justification for pontificating. There are such profound 
differences in fin performance that it may take a while 
to find the one that best suits your needs.

DIVE SKILLS
Any skilled scuba diver can take on the challenges of 
underwater photography. Once the life-support aspect 
of scuba becomes more autonomic, it is not that difficult 
to take on another task, but success in underwater 
photography is certainly facilitated by in-water control.

• Buoyancy — Proper buoyancy is important not only 
for personal comfort and safety but also to avoid 
contact with fragile corals. Photography requires 
proximity, and proximity bears risk to delicate 
reef structures. The ability to hover near the reef 
without contact is crucial. Using small inhalations 
to slightly rise and exhalations to sink is important. I 
typically choose to be somewhat negatively buoyant 
so I can remain motionless on the seafloor when 
photographing the benthic zone, but the position of 
the weights is significant. Too much weight in the front 
(either in BC pockets or on the weight belt) can pull 
the photographer forward to face plant in the sand. 
Buoyancy and trim are critical skills — as important as 
f-stops. You can tweak an underexposed photo later in 
Lightroom, but a clumsy diver who breaks off a chunk 
of elkhorn triggers a karmic deficit forever. A properly 
weighted diver can lift off the bottom without stirring 
a lot of particulate matter, which is a good thing for 
any other nearby photographers and any corals that 
would prefer to not be cloaked with a layer of sand.

• Breath control — Breath control is important when 
approaching skittish marine life. Deciding when to 
exhale is a significant skill, as confirmed by watching a 
tiny pygmy seahorse slide around to the other side of a 
gorgonian at the relatively explosive sound of a single 
noisy exhalation. Slowing down before entering the 
“shoot zone” lets me control my breathing, position 
my strobes and set my shutter speed and aperture for 
what is likely to be the right exposure if I am fortunate 

enough to make the 
shot count. I move in 
very slowly, careful 
to not push a wave 
of water in front of 
me. With possibly 
only one shot, I don’t 
want to spook the 
subject with any 
extraneous motion 
from adjusting 
strobes or camera 
controls. Seeing 
the composition in 
your mind’s eye and 
carefully positioning 
yourself to achieve 
it is an acquired skill. Once you become thoroughly 
familiar with the field of view of your lenses at various 
distances, you can better predict how close you’ll have 
to be for the photo you envision.

• Zigzag profiles — I’ve been guilty of letting my 
underwater subjects determine where I am in the 
water column at any given time. It has taken discipline 
and a few trips to the recompression chamber for me 
to realize I am healthier when I photograph the deepest 
subjects first, and then gradually work my way up to 
shallower depths. Many of the places we dive have 
reef slopes that go almost to the surface, and those are 
my favorite for long trips with multiple dives per day. 
Even when diving very conservatively, I can get in long 
dives and be very productive photographically. I make 
a point of spending considerable time in the shallows, 
offgassing while working with whatever subjects might 
be in the environment.  

• Buddy diving — Diving with a buddy is admittedly a  
challenge for underwater photographers, as it tends to 
be boring for a nonphotographer to cruise the reef at 
the excruciatingly slow pace we sometimes move, and 
two photographers may have such divergent views of 
the reef they can drift irretrievably apart during a dive. 
“Same dive, same ocean,” however, is not a sustainable 
credo. At some point you or your buddy will need 
assistance, and your camera won’t be much help.

Regardless of whether you come to underwater 
photography as a diver interested in a new creative 
pastime or a photographer eager to capture the 
beauty of the marine ecosystem, you’ll find that 
complementary diving skills and shooting skills are 
integral to success. AD
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Water is 800 times denser than air 
and absorbs many colors over very 
short distances. To achieve good color, 
photographers need to work close to 
their subjects, often near fragile corals.  
Care with buoyancy, fin placement and 
even exhaust bubbles is important.
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T
he past 40 years have been rife with 
medical advancements. Treatments for 
cancer are now routinely targeted to 
the individual, stomach ulcers are no 
longer thought to result from a stressful 
lifestyle, and statins have proven effective 

in secondary prevention of acute cardiovascular events. 
In dive medicine, human experiments shaped the current 
flying-after-diving guidelines, we know more about the 
effects of diving on the endothelium than ever before, and 
technical divers are now almost routinely exceeding 100 
meters (328 feet) on rebreathers. The results of recent 
research into the association between decompression 
sickness (DCS) and genetics are tantalizing, 
decompression time for extravehicular excursions in space 
has been halved, and breath-hold divers have exceeded 
what was thought to be the limit of human endurance. 

We are amid a technological revolution. Many of 
the science-fiction gadgets that wowed us in the early 

days of Star Trek, such as cellphones and self-opening 
doors, are now everyday realities. Dive computers have 
kept pace with the times, and yet divers are keenly 
awaiting medical technology developments, such as 
real-time carbon-dioxide sensors for rebreather diving 
and blood-glucose monitors for divers with diabetes. 
What the future holds for waterproof wearable fitness 
trackers is anyone’s guess.

We have asked two leading researchers in dive 
medicine for their opinions on the direction in  
which dive medicine is headed and what advances 
they think, or hope, we might see in the next 30 to  
40 years. 

What are the most important outstanding issues 
in dive medicine, and how could they be solved in 
the future?
Stephen Thom, M.D., Ph.D.: Establishing the etiology 
of diving stresses — in particular, that of DCS — is 

The Future of Dive Medicine
By Peter Buzzacott, Ph.D., MPH
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important. Clearly, bubbles are 
a central element to DCS, but 
that does not actually answer 
the question of etiology. We still 
do not clearly understand the 
source(s) of bubble nucleation or 
the physiological consequences 
that arise from bubbles. 

Jean-Eric Blatteau, M.D., Ph.D.: 
The understanding of the origin of 
DCS and immersion pulmonary 
edema (IPE) must be improved to 
better prevent their occurrence 
and optimize treatment.

Reported incidents of IPE have 
been increasing in recent years. 
In some cases it can lead to heart 
failure. IPE can occur in many 
circumstances, including breath-
hold, open-circuit and rebreather 
diving as well as while swimming 
at the surface. The origin of 
IPE is multifactorial; a good 
understanding of the different 
heart, lung and ventilatory 
components is essential to 
improve prevention. Additional 
work is necessary to understand 
the mechanisms and identify 
subjects at risk.

DCS is the most common 
type of serious dive injury. Its 
neurological forms are among 
the most common, and they 
occur despite the diver respecting 
established limits and procedures 
in most cases. Despite treatment 
in hyperbaric centers, DCS 
has a 20 to 30 percent rate of 
complications. Research to 
improve the treatment of these 
injuries remains a major objective.

In addition, it is essential to 
better identify factors of individual 
sensitivity. For example, why 
do some people form more 
decompression bubbles than 
others when the dive conditions 
are the same? Or why do some 
subjects, at equal bubble level, 
have a lower tolerance for bubbles 
in their body and develop DCS?

How do you envision science 
contributing to dive medicine 
over the next 30 to 40 years? 
Thom: Biological sciences are 
gaining ground on answering the 
previous questions and offering 
measures to diminish health risks. 

Blatteau: We will evolve toward 
more personalized medicine, 
which in dive medicine will mean 
better identification and prevention 
of individual risk factors for dive 
injuries. Fundamental research 
will make it possible to not only 
understand the mechanisms of 
bubble formation (from gaseous 
nuclei in the form of nanobubbles) 
or the effects of bubbles at the 
biochemical and cellular levels but 
also build large databases of dive 
injuries to highlight the factors 
involved. 

What developments do you hope 
to see come true? Do you have any 
predictions that seem unlikely 
now but may one day prove 
correct? An example is doctors 
Barry Marshall and Robin Warren 
forecasting that stomach ulcers 
would become curable.
Thom: I truly believe we will 
generate sufficient knowledge to 
prevent DCS in virtually all divers, 
and for the rare cases that do 
arise, treatment will not involve 
hyperbaric chambers. 

Blatteau: Medicine evolves 
very quickly with new 
perspectives, for example, on the 
development of stem cells that 
repair damaged neurological 
tissue. These technologies 
may someday be applicable to 
neurological consequences of 
DCS. Advancements in molecular 
biology and genetic editing 
may allow us to further act at a 
preventive level.

In addition, hyperbaric 
therapy is evolving. Research on 
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therapeutic gases such as helium, xenon and argon 
should improve the management of many neurological 
diseases, including neurological DCS.

The association between genetics and DCS has 
sparked interest in recent years. What practical 
applications of this research do think a young diver 
today might see in 30 to 40 years?
Thom: In the short term, I suspect genetic screening 
will provide an assessment of relative risk to an 
individual — that is, genetic tests will identify those 
individuals at higher risk for developing DCS with 
provocative diving. With further work, I believe genetic 
studies will identify the physiological reasons that 
certain individuals have greater risk, and with this 
knowledge there will be interventions (possibly drugs) 
that abrogate the added risk.

Blatteau: The identification of genetic factors 
associated with the risk of DCS is an important area 
of   research. It is likely that over time we will be able 
to detect immune or inflammatory functions that are 
abnormally activated in certain subjects in the presence 
of bubbles. The current evolution of genetic “scissors” 
techniques (cutting and fixing genes) will undoubtedly 
make it possible to propose corrective actions in these 
subjects. Comparative physiology studies of the genetic 
mechanisms of adaptation to decompression in marine 
mammals could lead to interesting proposals.

Another field of medicine in full expansion concerns 
the bacteria that colonize the digestive tract, which is 

defined by the term microbiota. This microbiota is fairly 
stable and specific to each individual and has recently 
been shown to act on our immune system and be 
involved in many diseases.

We now understand that the microbiota is involved 
in the occurrence of DCS. Some types of microbiota 
may be beneficial, and others may be deleterious 
to the risk of developing DCS. The identification of 
microbiota should develop in the coming years and 
bring the possibility of preventive actions.

In the past 30 to 40 years we have seen the 
development of dive computers, nitrox, technical 
diving and rebreathers. What technological advances 
do you think or hope we might see in the future?
Thom: I hope we will see real-time monitoring devices 
that calculate environmental parameters along with 
an individual diver’s physiological status to provide 
a readout on when a diver should change his or her 
actions to achieve diving goals (such as a desired depth 
or extended time underwater) and still avoid injury.

Blatteau: In the coming years the use of rebreathers 
will develop and become more widespread in 
recreational diving. Thanks to the inhalation of 
optimized oxygen partial pressures, the major interest 
will be to reduce the occurrence of DCS. It will be 
necessary to be vigilant, however, because the use 
of rebreathers exposes divers to other forms of dive 
injuries such as biochemical insults and IPE.

Researchers will develop dive computers with 
physiological sensors, which will allow personalized 
decompression that identifies relevant risk factors. The 
development of sensors for the automatic measurement 
of circulating bubbles in the body will be an essential 
contribution to adjusting decompression procedures.

Flexible, easily transportable and affordable 
hyperbaric chambers should be developed to help 
improve dive safety in remote areas.

Predive treatments (preconditioning) are another 
topic of significant interest in recent years. What new 
practices might we see on dive boats in the future?
Thom: There is a growing list of preconditioning 
interventions that nullify or at least diminish DCS 
risk, but I do not see these treatments as being 
practical for day-to-day diving. I envision that when 
detailed physiological explanations establish why 
preconditioning works, scientists will develop more 
easily applied interventions — probably in the form of 
pharmaceuticals — that achieve the same results. 
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Blatteau: The main objective of the preconditioning 
methods is to remove the gaseous nuclei before the 
start of the dive and thus avoid the formation of 
decompression bubbles that develop from these gaseous 
nuclei. Several simple methods, including aerobic 
exercise, hydration, exposure to heat, oxygen inhalation 
and exposure to vibrations, are effective in reducing the 
formation of decompression bubbles.

Some communities of military divers perform 
moderate aerobic exercise followed by hydration, but 
this practice is difficult to apply in recreational diving. 
Physical exercise for typically sedentary subjects is 
not advisable without training and verification of their 
exercise tolerances.

We can systematically advise moderate hydration 
(500 milliliters before diving) in hot conditions. Inhaling 

oxygen during the 30 minutes before diving is an easy 
proposal for deep and/or successive dives. The use of a 
sauna or vibrating mattress is still marginal, but it may 
be useful in the future before specific at-risk dives.

Dive computers are becoming increasingly 
personalized. What developments will we see 
regarding the personalized prevention of DCS?
Thom: I expect we will see real-time monitoring 
devices that couple detection of environmental 
parameters (depth, dive time, breathing-gas mixture) 
as well as a diver’s physiological status to provide a 
moment-to-moment readout of how a diver might need 
to change activities to safely achieve a particular goal.

Blatteau: Personalized decompression is an essential 
approach, but it is currently only empirical. The next 
step will be identifying at-risk individuals based on 
relevant scientific and medical criteria. In addition, we 
must independently study and verify the application of 
“secure” decompression protocols for at-risk subjects. 
The establishment of, composition of and access to 
independent databases of dive computers will be 
important issues in the coming years.
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What role do you think 
pharmaceutical treatments 
might play in both preventing 
and treating DCS?
Thom: I anticipate pharmaceuticals 
will markedly diminish risk and 
provide treatment for DCS, 
completely removing the need for 
recompression therapy.

Blatteau: For diving as a leisure 
activity, we do not advise the 
general use of a drug. On the other 
hand, for certain risky subjects or 
those already suffering from a dive 
injury, a drug with preventive aims 
might be useful in the future. The 
use of probiotics that act on the 
microbiota is another consideration.

In the treatment of DCS, drugs 
are already used in addition 
to hyperbaric oxygen. In cases 
of neurological DCS, studies 
indicate some benefit of evaluating 
additional treatments in humans 
such as fluoxetine or therapeutic 
gases such as xenon.

Personal wearable fitness 
trackers are common today. 
Given that cardiovascular 
problems are a leading cause 
of death in divers and that 
fitness for diving is important 
to minimize risk, what fitness 
developments do you foresee?
Thom: I expect there will be much 
more accurate determinations 
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of what it means to 
be “fit for diving” 
other than merely a 
general assessment of 
cardiovascular health or 
exercise tolerance. 

Blatteau: The current 
development of 
physiological sensors 
will be transposed to the 
practice of diving. Sensors 
for cardiovascular 
and/or respiratory 
measurements will 
certainly be very useful 
for the prevention of 
IPE. The generalization 
of automatic sensors 
to quantify circulating 
bubbles will also 
optimize and improve 
decompression safety for 
individuals. AD
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With the gracious support of our 
donors, DAN met our fundraising 
goal for the 2017 year-end 
giving campaign in support of 
our Recompression Chamber 
Assistance Program (RCAP). 
With this additional funding, we 
will be able to conduct more 
assessments and train more  
staff at hyperbaric facilities 
around the world.

Over the two and half decades 
since we began RCAP, DAN has 
provided much-needed financial 
support and training at more 
than 150 chambers worldwide. 
Your generous donations to 

this program enhance the care 
available to divers in need. 

We sincerely appreciate the 
contributions of all our donors. 
We extend special recognition  
to the Friends of DAN who 
donated $100 or more during  
the year-end giving campaign. 
Thank you for trusting DAN to 
continue our important work for 
divers everywhere.

Bill Ziefle
DAN President and CEO
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Every Donation Makes A DifferenceYouYour donation is meaningful and important to our mission —  
regardless of dollar amount. When combined with donations from 
other like-minded divers, your contribution allows us to deliver far 
greater benefits to the dive community than possible alone.
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With your donation, our programs  
benefit the entire diving community. 

Give to DAN today by visiting 
DAN.org/GIVE

CORPORATE DONORS
Brisgel Family Charitable Foundation
Castaways Foundation
Fairfield County Diving Association
FreePort-McMoran Foundation
High Desert Divers
Marker Buoy Dive Club
Members Just Give Powered By JustGive 
T & T Family Foundation
The Benevity Community Impact Fund
United Charitable

DAN’s 2017 year-end fundraising campaign benefited the  
Recompression Chamber Assistance Program (RCAP). This initiative  
supports chambers in need of operational assessments, essential training 
for chamber operators and attendants, equipment evaluations and  
replacements for worn components for the benefit of all divers.

Look Back To Move Forward

CHAMBER FAST FACTS
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Type of Staff Training
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No Training

Common risk factors that contribute to a 
chamber’s safety score

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

Percent improvement in safety for chambers 
implementing DAN’s recommendations

Average cost to travel to and assess a 
remote chamber and train staff

82
150
200

$3,800
TRAINING MAKES A MEASURABLE DIFFERENCE
The training we provide to chamber attendants (CHATS) and chamber 
operators (CHOPS) through RCAP has proven to dramatically improve 
safety and reduce the risks associated with running a chamber facility.  
This translates to a greater number of chambers worldwide that 
effectively treat divers. Chambers that provided formal staff training 
have a risk-assessment score twice as favorable as chambers without 
a trained staff.



Q: I am planning to return to diving after a mild 
case of cutaneous decompression sickness 
(DCS), or “skin bends.” If I dive using nitrox, 

will that be enough to prevent recurrence of DCS? 

A: Conservative diving is strongly recommended 
to avoid a repeat DCS incident. Cutaneous 
DCS has about a 20 percent chance of having 

a neurological component. The next event could be 
similar to this one or be significantly more severe. 
Diving conservatively, however, involves more than 
simply switching to nitrox. Consider the following 
recommendations: 

• Dive with nitrox, but set your computer to “air” or  
“21 percent.” Clearly note the maximum operating depth 
(MOD) for the mix you’re actually breathing, and never 
exceed that depth. Use a partial pressure of oxygen 
(PPO2) setting of 1.4 or lower to avoid oxygen toxicity. 
If you reset your computer to a nitrox setting, then your 
potential bottom time will be calculated as longer and 
defeat the purpose of minimizing gas loading. Nitrox is 
only safer if you shorten bottom times.

• Spend an extended period at less than 30 feet, and add 
long safety stops to allow offgassing prior to surfacing. 
Extra stop time in shallow water is an effective way 
to reduce decompression stress and the likelihood of 
bubble formation.

• Select the most conservative setting on your computer 
to limit bottom time.

• Use a slow ascent rate of 20 to 30 feet per minute.
• Extend your surface interval, especially after long, deep 

and repetitive dives.
• Avoid exercise and load lifting in postdive hours, and 

do not engage in intense physical training for 24 hours 

RESEARCH, EDUCATION & MEDICINE
FROM THE MEDICAL LINE
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Diving After DCS
DAN® MEDICAL INFORMATION 
SPECIALISTS AND RESEARCHERS 
ANSWER YOUR DIVE MEDICINE 
QUESTIONS.
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after diving; perform only 
low-intensity exercise within 
that period.

• While diving, minimize your 
exercise intensity, and avoid 
overheating during the deepest 
parts of the dive.

• Take warm showers, enjoy the 
pool after diving, but avoid hot 
showers and hot tubs.

Being conservative is a trade-
off. Divers want to maximize 
their bottom time to get the 
most out of every dive, but that 
maximum bottom time is also 
maximum inert gas (nitrogen) 
loading. Remain well rested 
and hydrated, and dive with a 
partner who has similar goals and 
follows similar practices. Adding 
small safety margins to each step 
can help provide a comfortable 
security cushion. Dive computers 
are powerful tools, but sound 
knowledge of diving physiology, 
good physical conditioning and 
adherence to thoughtful practices 
offer the best protection for 
divers. Every diver is unique, 
with varying susceptibility to 
decompression stress. Ultimately, 
only you can determine how 
much risk you want to take.
— Frances Smith, EMT-P, DMT

Q: Can I safely dive after 
being diagnosed with a 
pulmonary bleb? I am 

healthy and fit with no history 
of pneumothorax.

A: The responsibility for 
the decision of whether 
to dive is generally left 

up to the individual and his or her 
physician. This decision, however, 
should be based on a medical 
evaluation and awareness of the 
risks involved in scuba diving.

Your best resource is a physician, 
preferably a pulmonologist, 
trained in dive medicine. A 
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physician without the relevant 
experience may be thinking in terms 
of above-water activities and may 
not recognize the inherent dangers 
of breathing compressed gas at 
increased atmospheric pressure. A 
physician familiar with dive medicine 
would not likely give medical 
clearance to an individual diagnosed 
with a pulmonary bleb, which 
is a small blister or pocket of air 
trapped between the lung and the 
outer surface of the lung (visceral 
pleura). These spots are weaker than 
the normal lining of the lung and 
can occasionally break and cause air 
to leak from the lung into the chest 
cavity. A person who has pleural blebs 
usually has more than one, and all 
blebs are prone to leak at some time.

At depth there is normally a 
reduction in breathing capacity and 
an increase in breathing resistance 
caused by the higher gas density. At 

33 feet, the maximum breathing 
capacity of the average scuba diver 
is only 70 percent of the surface 
value, and at 100 feet it is only 
50 percent. The pressures on the 
lung caused by diving are likely to 
stimulate a bleb to rupture and leak 
air into the chest cavity. When this 
happens, the result is a spontaneous 
pneumothorax (collapsed lung). The 
lung collapse can occur without 
provocation or warning. Above 
water, pneumothorax is often 
associated with exercising, straining 
while lifting or performing some 
other physical task, but many times 
the affected individual is doing 
nothing out of the ordinary.

Since barotrauma can occur 
with hyperinflation of lung tissue, 
a diver’s lungs must be able to 
tolerate rapid changes in volume 
and pressure. Any weakness in lung 
structure or architecture may be 
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predisposed to rupture from even 
slight overinflation in an otherwise 
healthy person. Pulmonary 
barotrauma, which can lead to 
rupture of the lung air sacs (alveoli), 
usually happens toward the end of 
a dive, even a shallow one. Escaping 
gas can enter one of four places: the 
subcutaneous tissues of the neck 
and chest wall; the area around the 
heart, causing pneumomediastinum 
(mediastinal emphysema); the 
pleural space between the lung and 
chest wall, causing pneumothorax; 
or the bloodstream, causing arterial 
gas embolism (AGE).

Please remember that most 
divers and dive-boat personnel are 
not trained to provide first aid to a 
diver with pneumothorax. While 
generally manageable above water, a 
spontaneous pneumothorax in the 
diving environment is likely to be fatal.

If you would like to be referred to 
a physician trained in dive medicine, 
call +1-919-684-2948 or email 
medic@dan.org.

— Frances Smith, EMT-P, DMT

Q: I’m going on a diving 
holiday in a few days, 
and my doctor has 

recently prescribed Rectogesic®, 
an ointment with possible 
side effects including low 
blood pressure, headaches and 
dizziness. Is it safe to dive after 
using this ointment?

A: Dizziness while scuba 
diving is hazardous, 
because it may cause 

disorientation or difficulty following 
essential safety protocols. Should 
you have an experience necessitating 
a rapid ascent, both you and your 
dive buddy would be at risk of 
DCS. In severe cases, lowered 
blood pressure may cause loss of 
consciousness, which if occurring 
underwater could cause drowning 
and death. 

If you were to experience problems 
or complications such as dizziness or 
headache during a dive, it could be 
difficult to differentiate a dive-related 
illness from the medication’s side 
effects. This may lead to unnecessary 
treatment, but more important, it 
may delay treatment of a potentially 
dangerous condition.

Another issue to consider is that 
having an open wound or break in 
the skin while diving puts you at an 
increased risk for infection.

Considering the underlying 
medical problem and the possible 
side effects, scuba diving is probably 
not advisable while taking this 
medication. It is up to you and 
your physician, however, to make 
an informed decision. Individuals 
respond differently to medications, 
and it is possible that you may 
experience minimal or no side effects, 
especially given that this is a topically 
administered medication. When 
making the decision about whether 
to dive, consider your medical history 
and the other medications you take 
in addition to the medical condition 
being treated and any side effects 
experienced.

— Mala Trivedi, M.D.
NOTE: Rectogesic is an ointment 
prescribed for rectal use to reduce 
pain of rectal fissure. One gram of 
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YOUR DONATION HELPS 
DIVERS BEAT THE BENDS.

SUPPORT RECOMPRESSION CHAMBERS ACROSS THE GLOBE.  
Your tax-deductible donation to DAN’s Recompression Chamber Assistance Program 
(RCAP) will benefit not just individual divers, but the diving community around the world.

Through RCAP, chambers in need receive operational assessments, essential training 
for chamber operators and attendants, equipment evaluations and replacements 
for worn components. Donate today and help us beat the bends.

DAN.org/GIVE

rectal ointment contains 4 mg of glyceryl trinitrate (GTN). 
The delivered dose from 375 mg of this formulation is 
approximately 1.5 mg GTN. The reported side effects and 
interactions with some common drugs are of most concerns 
for divers.

Q: I have been diagnosed with stage 3 breast 
cancer. The doctor put a port in my chest 
a few days ago, and the current treatment 

plan involves six months of chemotherapy followed 
by a double mastectomy. I assume I will be beached 
for the next year, but my doctors aren’t trained in 
dive medicine, and I haven’t found much reputable 
research on the internet. While I currently feel too 
lousy to dive, I’d love to do a shallow dive as soon as 
I’m feeling better just to keep my gills wet. I have the 
following questions:
1. Can I dive with a chemo port? Will the pressure  

be a risk?
2.  How about diving without a port during a 

chemotherapy cycle? Is there any correlation 
between chemo and DCS?

3.  Would depth and pressure be variables that would 
affect my safety?

A:We are sorry to learn of your diagnosis but 
are happy to hear your treatment is already 
under way. Your primary-care physician and/

or oncologist are your best resources, and DAN is always 
available to consult with them as needed.

The general response about returning to diving 
after any major health issue, including cancer, is that 
you should be released by your physician for full and 
unrestricted activity, with no limitations on mobility or 
lifting and with excellent exercise tolerance for extended 
swimming or exertion. If you have any residual pain, 
especially with certain motions, knowing your baseline 
will help you recognize differences between the norm 
and potential DCS symptoms. Note, however, that such 
symptoms could lead to diagnostic confusion, so we 
strongly recommend you dive conservatively.

There is no recognized correlation between 
chemotherapy and DCS, but some cancer treatments 
occasionally lead to pulmonary fibrosis, and radiation can 
injure adjacent lung tissue; both of these conditions would 
increase your risk of pulmonary injury. Prior to returning 
to diving, consider asking for a pulmonary workup that 
includes a high-resolution spiral CT scan of your lungs to 
determine lung health.
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Because water acts as a whole-body pressure garment, 
there is a documented fluid shift from the periphery (arms 
and legs) to the core (torso and head) during diving, even 
at very shallow depths. Your doctor should therefore also 
perform a thorough cardiac evaluation, including a stress 
test, to determine whether your heart and lungs will be 
healthy enough and capable of handling this fluid shift.

Cancer treatments often affect your immune system, 
and the diving environment can be a potential source of 
infection. Travel also exposes you to a host of infectious 
organisms not found in the home setting, so your immune 
status is a major point to discuss with your physician.

The good news is that chemo ports, if healed and free 
from complications, typically pose no problems with 
implanted devices such as a Port-A-Cath®. These ports 
are fluid-filled and thus noncompressible at recreational 
diving depths.

After you are cleared to dive, consider taking all 
your dive gear to a pool or other shallow, confined 
environment. Practice swimming laps, including overhand 
strokes, and include the motions of climbing a boat ladder 
and handing up gear to a crew member. Test your strap 
configuration, arm movements and weighting. You might 
have to adjust your straps or shift from integrated weights 

to a weight belt. Because a double mastectomy will 
potentially affect the chest musculature, it may also  
affect your ability to swim. While a lot of recreational 
diving is easy and relaxing, DAN encourages all divers  
to prepare for the unexpected, including strong currents, 
surfacing far from your boat or buddy and self-rescue.

Your immediate focus should be on treatment and 
recovery. Once treatments are complete and you 
are physically fit, planning your return to diving is 
appropriate. AD

— Frances Smith, EMT-P, DMT
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I
n September 2015 I was excited 
to join my favorite dive instructor, 
Chad Kent, and Gorden Grooms, a 
divemaster in training, for a shore 
dive at the Mukilteo Dock near 
Seattle, Washington. It was my fourth 

dive in my new drysuit. We walked into the 
water and swam out a bit to descend, but I 
was underweighted and could not get down. 
Determined, I attempted to descend several 
times, breathing out harder than I probably 
should have. Gorden went back to shore to get 
some additional weight for me, and we set off.    

Although my mask was leaky and required 
repeated purging, the first 15 minutes of the 
dive went pretty well. I was finally getting 
the hang of drysuit diving, and I was loving 
it. Despite the 53°F water, I was warm and 
didn’t have to spend much energy to get to 
one of the site’s most interesting features: the 
geodome. While exploring the structure at 77 
feet, I suddenly felt out of breath. I stopped 
and held onto the dome to steady myself 
and catch my breath. After waiting for what 
seemed like a couple of minutes (but was not 
that long, according to my dive computer), my 
breathing worsened, and I signaled to Chad 
that I was having a problem. He immediately 
led me on a slow ascent toward the shore. I 
was coughing into my regulator, so I held it in 
place with my hand to keep from spitting it out. When 
we got to about 20 feet, my vision was narrowing 
and becoming gray, so I signaled Chad to go up. He 
added some air to my buoyancy compensator device 
(BCD) and drysuit and towed me to where we could 
stand. Then he removed my BCD and helped me get 
to shore. 

I was coughing up foam with every breath, and my 
lungs were rattling. Gorden called for an ambulance. I 
told Chad I felt like I wasn’t getting any air at all, but he 
replied, “No, you really are breathing.” It was the best 
thing he could have said to help me relax. I felt like I 

was about to pass out a couple of times, but I fought 
hard to stay conscious. 

I religiously read the DAN® Facebook posts and 
mentally practice every scenario as both victim and 
rescuer. A similar scenario to this one had appeared a 
month or so before my incident, and I did exactly as I 
had practiced. Plus, I had a calm, skilled rescuer who 
helped keep me from panicking.

By the time the ambulance arrived a few minutes later, 
my buddy had helped me out of my drysuit. It costs 
more than my entire wardrobe plus my dishwasher, so I 
greatly appreciated his efforts to save it from being cut 
off by the emergency medical technicians (EMTs).  
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Even when in distress, it’s important to keep your regulator in place. Securing 
it can be the difference between a bad situation and a potentially life-
threatening one.

Be Informed, 
and Stay Calm
By Sheila Koenig

RESEARCH, EDUCATION & MEDICINE
SKILLS IN ACTION
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When the EMTs arrived, they immediately began 
administering oxygen, and we headed to the hospital. 
My condition befuddled the doctor at the emergency 
room. Fortunately I was able to find the scenario I had 
read on DAN’s Facebook page and show it to him. 
He contacted DAN and confirmed the diagnosis of 
immersion pulmonary edema. He gave me a diuretic, 
and I continued breathing oxygen until I was breathing 
comfortably. I remained at the hospital overnight for 
observation and was released the next morning. 

Blood tests indicated high creatinine, a high white-
cell count and high blood sugar, which was surprising 
because I had not eaten. Later that day I had a battery 
of stress tests. I work out daily, so I was not surprised 
that my heart and lungs were in excellent condition. 
The doctors could not identify a significant contributing 
factor to my immersion pulmonary edema.

I take all the additional dive training I can, and after 
this incident I completed a rescue diver course. It has 
been extremely valuable for me to read and internalize 
DAN’s regular Facebook posts. During an incident, 
it’s important to remain calm and access everything 
you’ve learned.

The Rescuer’s 
Perspective
By Chad Kent

The dive was a bit of a struggle at the start, but after 
we adjusted the weighting things proceeded smoothly. 
Sheila was having a few issues with her mask flooding 
and was stopping frequently to tilt her head up to 
clear her mask for the first part of the dive. It finally 
got easier for her, and we reached the geodome. We 
were swimming around it looking for the resident 
wolf eel when I saw Sheila holding onto the structure. 
I went over, and she indicated she wanted to go up 
immediately. Making physical contact with her, I looked 
her in the eyes to see how she was doing. Panic was 
setting in, so I maintained my grip on her and continued 
to make eye contact. I motioned for her to take some 
slow, easy breaths. She tried but shook her head. 

Holding on to her, I started a slow ascent while 
heading back to shore. She again signaled she was not 
getting enough air. I grabbed her BCD strap with one 
hand and her inflator button in the other, keeping my 
eyes on her to make sure she kept her regulator in her 
mouth. We continued upward, and once we were on 

the surface I inflated her BCD and drysuit, making 
sure not to overinflate them. I had Sheila take off her 
mask and take out her regulator. It was evident that 
she was in distress, so I told her to focus on breathing 
while I towed her to shore. 

When we could stand, Gorden and I removed her 
BCD and helped her to shore. Gorden called 911 and 
let them know we had a diver who was having trouble 
breathing. While waiting for the medics, we removed 
the rest of her gear. Sheila wanted to lie down, but I 
told her sitting would make it easier to breathe. She 
was coughing up frothy white sputum and speaking 
in one- or two-word phrases. I could easily hear the 
gurgling in her lungs. Fortunately, the medics arrived 
quickly and started giving her oxygen, which seemed to 
help. They took her to the hospital for treatment.

I stopped by the emergency room to see Sheila, and 
she was sitting on the gurney, smiling and looking 
much better. Over the next few months she kept me 
informed of her visits to various doctors and their 
diagnoses. She was eventually cleared for diving again, 
which was great to hear.

Sheila’s training and knowledge of how to handle 
these situations were crucial to the good outcome. Had 
she panicked and bolted to the surface or spit out her 
regulator, thinking it was causing her to feel like she 
was not getting enough air, things could have been 
disastrous. It is difficult to remain calm in this type of a 
storm, but doing so made all the difference. AD
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As one of the primary channels for connection with our members, 
the DAN Facebook page offers advice, scenarios and quizzes to 
help you be more prepared to deal with diving mishaps.
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SAFETY 101
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Safe divers don’t take chances with their tanks. 
Clear labeling and careful verification combined with 

thorough planning of your maximum operating depth are 
necessary to avoid complications while diving on nitrox. 

Nitrox Diving Safety
By Peter Buzzacott, Ph.D., MPH
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F
rench physiologist Paul Bert first 
proposed diving with a mixture of air 
and additional oxygen in the late 19th 
century. The first dives with oxygen-
enriched air were made using early 
closed-circuit rebreathers, and in 1978 

the National Oceanic and Atmospheric Administration 
(NOAA) adopted enriched-air nitrox — a combination 
of oxygen and nitrogen — for scientific diving. 
When enriched-air nitrox first became available for 
recreational divers in the mid-1980s, many people were 
concerned that the risks of suffering an oxygen-toxicity 
seizure were too great for the entire recreational diving 
community to safely manage. These seizures occur 
when a diver exceeds the maximum recommended 
depth for the gas being inhaled and the partial pressure 
of oxygen becomes too high to breathe safely. Ten 
years later, some of the world’s largest training agencies 
launched nitrox diver training courses. By 2000, when 
DAN® hosted a nitrox diving workshop, diving with 
nitrox was mainstream and here to stay.

Last year DAN researchers analyzed nearly 400 U.S. 
recreational diving fatalities over a 10-year period to 
examine the occurrence of oxygen-toxicity seizures. 
Were those fears some people expressed in the early 
days justified? The final data set studied included 
344 air divers (86 percent) and 55 nitrox divers (14 
percent), ages 14 to 78. The average oxygen content in 
the nitrox was 31 percent.

The researchers found that the nitrox divers were 
more commonly diving in equipment they personally 
owned and that the depth of the fatal dives was 
significantly deeper for the nitrox divers than for the 
air divers. This finding seemed counterintuitive at first, 
since the safe maximum operating depth of nitrox is 
shallower than that of air, but when you factor in the 
cost of a nitrox fill (which is typically more expensive 
than air), it makes sense that divers going to shallow 
depths with longer no-decompression limits would be 
less likely to pay extra for nitrox.

Only one out of the 55 nitrox fatalities was considered 
likely due to oxygen-toxicity seizures. An experienced 
technical diver had filled a set of double cylinders 
with enriched-air nitrox containing 32 percent oxygen 
(EAN32) for a dive that was later canceled. Some 
weeks later he used the filled cylinders for a technical 
dive to a depth of around 160 feet, which is deeper 
than the maximum operating depth for EAN32. While 
breathing the nitrox, the diver descended to 160 feet, 
slowly ascended to 130 feet and then suffered a seizure 

and sank back down to 160 feet, according to his dive 
computer’s recorded profile. The diver owned multiple 
tanks, and he may have simply forgotten those particular 
tanks contained nitrox. This rare case is a reminder to 
analyze and correctly mark tanks containing nitrox, as 
divers are taught to do during nitrox courses.

In the past 25 years nitrox has gone from being 
warily regarded to being the gas of choice in many dive 
operations. It would have been difficult to imagine 30 
years ago that today liveaboard dive boats would be 
organizing thousands of dives on nitrox. We estimate 
U.S. divers make millions of dives each year while 
breathing nitrox. While oxygen toxicity may have 
caused more fatalities than DAN is aware of, research 
shows that the fears expressed when nitrox was first 
used in recreational diving have not been realized. 
There can be little doubt this is due to the entire diving 
community working together: the gas blenders getting 
the mix right, instructors teaching how to safely dive 
with nitrox, and divers knowing to analyze their gas 
when they collect it from the shop and planning their 
maximum operating depth accordingly.

Note: The full paper reporting this study appeared 
in the March 2017 issue of the medical journal 
Brain Injury and was described at the 2017 annual 
scientific meeting of the Undersea and Hyperbaric 
Medical Society as one of six highlight papers of the 
year. DAN congratulates the nitrox diving community 
for maintaining safe nitrox diving practices. We urge 
everyone to remain vigilant: Always analyze the 
oxygen content, and clearly mark it and the maximum 
operating depth on the tank. AD
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“NO MATTER WHERE ON EARTH YOU LIVE, MOST OF THE OXYGEN  
IN THE ATMOSPHERE IS GENERATED BY THE SEA.” — Sylvia Earle
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Adaptability to conditions is a 
must-have skill for any diver. 
Evaluating the appropriate dive 
gear and competency with basic 
safety protocols allow you the 
presence of mind to handle 
capricious weather.

WHAT DID I DO WRONG?
By Rebecca Roddenberry

I
recently had the privilege of diving at Cocos Island off the coast 
of Costa Rica. I am an experienced diver with approximately 
300 dives in my logbook. 

On my first day of the trip I was to dive from a Zodiac using a 
negative-buoyancy entry, which was new to me. The other two 
divers on the craft were very experienced and had previously 

been to Cocos. I was feeling slightly anxious accompanying them.

THE INCIDENT
I was wearing a large, winged buoyancy compensator (BC), which was 
suitable for diving in cold water but not ideal for tropical diving. The 
divemaster instructed us to fall backward into the water and descend 
immediately, because the sea was rough and the Zodiac was close to 
shore. I did as he directed; I deflated my BC, but I did not descend. The 
sea pushed me rapidly away from the Zodiac and toward the rocks of the 
island. I let my regulator drop out of my mouth, and my BC inflator hose 
disappeared out of reach behind me. I began swimming as hard as I could 
toward the Zodiac, against the waves that were pounding the island.

Without warning, I belatedly began to sink. I could not overcome the 
force of gravity and the dive gear I was wearing, which included my steel 
tank and weights; my body proceeded to slowly but steadily descend. 

Even with my strong legs and powerful fins, I could not overcome the 
descent. The sea occasionally tossed me upward, and I gulped a mouthful 
of air and water but never a full breath. Panic had not set in, and I knew 

I needed my regulator and inflator hose, but my actions were becoming 
more frantic. I could feel myself approaching exhaustion at an alarming 
rate, yet the sea showed no mercy. 

The divemaster appeared near me. I heard him telling me to inflate my 
BC, but I couldn’t find the inflator hose, get a breath or find my regulator. 
I couldn’t even reply. Desperately I tried to grab him. Part of my mind 
was reminding me not to be an out-of-control diver and drown the 
divemaster, while another part was screaming survival. 

The Zodiac approached us, and the divemaster shouted at me to climb 
aboard. With my last remaining strength, I managed to grab the handle, 
but I was so physically depleted it was all I could do to hang onto the rope. 
The divemaster and the Zodiac captain pulled me on board. I collapsed, 

“WITHOUT WARNING,  
I BELATEDLY BEGAN TO SINK.”
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my heart racing, gasping for air. I could not catch 
my breath, move or talk. I was completely spent. The 
divemaster held an oxygen mask against my face. I lay 
there for a considerable time as the Zodiac raced back 
to the liveaboard. Fortunately, I was on an excellent 
liveaboard with a first-rate crew; otherwise this incident 
could have easily deteriorated into a tragic catastrophe.

LESSONS
That evening as I sat on the bow of the boat, I decided 
to view the incident as a valuable learning experience 
and critiqued my actions. Although I didn’t drown, I 
believe I was approaching the point of no return.

What did I do wrong? First, I was wearing the wrong 
equipment. My large, winged BC did not allow for rapid 
deflation to facilitate a negative-buoyancy entry. Second, 
I relinquished my regulator and inflator hose and thus my 
control. Third, my retrospective critique of my actions 

revealed a glaring oversight: I did not drop my weights 
as the situation grew more dire. I don’t know why I did 
not think to do that. In hindsight, I should have practiced 
negative-buoyancy diving before my trip to Cocos and 
made sure I was better prepared for the conditions.

The next morning the divemaster outfitted me with 
a BC appropriate for the conditions. He and I went into 
the water early to ensure no uncomfortable feelings 
lingered from the day before, to familiarize myself 
with the BC and to practice basic safety skills such 
as buddy breathing. He emphasized how important 
it is when diving in remote locations such as Cocos 
Island to practice basic safety skills until they become 
second nature. The isolation of pristine dive spots can 
exponentially complicate misadventures.

The remainder of my dive trip was excellent and 
without mishap. I thoroughly enjoyed the seductive 
beauty of Cocos Island. Pura vida! AD



H
ow can you compile a realistic, 
practical and effective emergency 
action plan (EAP) that addresses 
real concerns rather than 
theoretical hazards? 

Bare-minimum compliance 
to specified requirements, haste, inexperience or 
unrealistic expectations can lead to an ineffective EAP. 
So how do you get it right?

While each emergency situation will differ to some 
extent, the following elements are essential to include 
in all EAPs.

1. Hazard identification
Hazards vary depending 
on the location, 
environment, activity 
and process. When 
identifying a hazard, 
consider which  

category of harm it could cause: injury, illness  
or loss. Group hazards according to their nature,  
such as the following:
• Physical: noise, temperature, sun exposure, pressure, 

electricity, heavy loads
• Chemical: gas contamination, asphyxiants, irritants, 

toxic substances 
• Biological: macro (rodents, maggots), micro 

(bacteria, viruses, fungi)
• Ergonomic: ventilation, exhaustion, strains,  

limb injuries
• Psychosocial: stress, burnout, violence,  

substance abuse 
• Mechanical: machinery, slips, gas cylinders,  

heavy objects

2. Risk assessment
Focus on the major risks — those that will have  
the biggest impact on the operation and that  
may cause injuries, fatalities or major loss  
to property. 

3. Required emergency responses
Responses depend on each 
situation, but the following 
are some examples:
• Search and rescue: 

missing divers or persons
• Injury management: 

stabilization, resuscitation, medical treatment
• Fire management: fire extinguishment, evacuation
• Rapid communication: quick response to obtain  

fast assistance 
• Recovery: preserve the scene, cleanup 

4. Available assistance 
Carefully examine all possible resources that can be 
used in an emergency, including evacuation services, 
search and rescue, medical services and security.

5. Required equipment 
Appropriate equipment is needed to address most 
situations. You may need fire-protection equipment, 
communication devices, medical equipment and 
supplies, and recovery equipment (e.g., stretchers and 
hoisting devices).

6. Training and 
preparedness
The following steps will 
ensure both appropriate 
and rapid responses in 
an emergency: 
• Assign each task to the right person who will not 

panic and will keep a cool head. 
• Use straightforward and short checklists that contain 

no more than five or six immediate actions. 
• Provide training on how to respond as per the EAP 

and on the rapid use of emergency equipment.

7. Competence and confidence
• Review: The team who will be involved in mitigating 

and containing the situation needs to review all EAPs.
• Verify: Carry out EAPs while paying attention to all 

the details to ensure they achieve the desired aim. 
Always have alternative plans in case the primary 
plan is rendered ineffective.

• Competence: Training in the use of resources and 
equipment along with practice and regularly planned 
and unplanned drills will ensure that emergency 
personnel know exactly what to do.

• Confidence: The whole team of operational staff will 
have confidence if they have a proven, effective plan 
and competent colleagues. AD

RESEARCH, EDUCATION & MEDICINE
RISK MITIGATION

74  |  SPRING 2018

EMERGENCY 
PLANNING: WHAT 
MAKES A GOOD PLAN?
By Francois Burman, Pr. Eng, MSc.



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

Every day, divers and emergency-response personnel around the world trust DAN safety gear to  
perform in an emergency. That’s because DAN products are developed, tested and refined with input 
from leading researchers and doctors. Built to withstand even the harshest marine environments,  
DAN safety gear helps ensure you are always ready to respond at a moment’s notice.  

OXYGEN UNITS  |  FIRST-AID KITS  |  ACCESSORIES

DAN.org/STORE

Explore with DAN
@diversalertnetwork
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The air and sea attack known as Operation Hailstone occurred Feb. 17-18, 1944, in the Micronesian 
islands of Truk Lagoon. The islands, which lie in Chuuk State, had been occupied by Japan since 
World War I and were an anchorage for the Imperial Japanese Navy. During World War II, Japan 

covered a large area in the Pacific, but Truk was their main stronghold. For the American forces to 
move forward, the area needed to be neutralized. The U.S. Navy destroyed more than 40 ships and 
250 planes during Operation Hailstone, making the lagoon one of the largest shipwreck graveyards. 

A diver ascends a king post 
covered in colorful soft 
corals, sponges and marine 
life on the Sankisan Maru.   

TEXT  AND  PHOTOS  BY  BECKY  KAGAN  SCHOTT
DESTINATION TRUK LAGOON
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Today the Federated States of Micronesia haven’t 
changed much visually. The Chuuk atoll is lush with 
towering mountains, the air smells of flowers, and 
banana trees are everywhere. Fishing, farming and 
tourism drive the economy. There are a few hotels, 
and liveaboard boats attract visitors from all over the 
world to dive warships, merchant ships, minesweepers, 
tankers, destroyers, gunboats, a submarine and several 
types of aircraft. It’s as if time stood still.

A common misconception about Truk Lagoon is 
that it’s only for technical divers. Many of the wrecks 
are in recreational range at just 30 to 100 feet. One of 
the best parts of diving here is that shallower depths 
can allow for longer bottom times, giving you more 
time to explore the wrecks. The deeper wrecks, in the 
150- to 200-foot range, are equally interesting. There is 
something here for every experience level. 

Descending to the wrecks, the violence that sent 
these ships to their final resting place becomes evident. 
After all these years the wrecks appear to be lying 
serene on the bottom, but a closer look reveals torpedo 
blasts and mangled steel. Now covered in colorful 
coral, the ships are full of marine life. Inside cargo 
holds you’ll find planes, trucks, gas masks, tractors, 
ammuntion, torpedoes, aviation fuel, medicine, mines, 
saké, bombs and bones. The lagoon can have great 
visibility, and in those conditions it’s easy to see a lot of 

the wreck, including bow and stern guns, pom-poms 
(anti-aircraft guns), battle tanks and bridges with intact 
telegraphs. If you’re more adventurous you can explore 
stunning engine rooms. 

The amount of destruction that occurred over just 
two days is astounding, and many of the wrecks are 
near each other. A diver could spend weeks diving 
on just one of the wrecks; so many of them in such 
close proximity makes this a first-class wreck-diving 
destination. Some of the most popular wrecks for 
recreational divers include the Fujikawa Maru, Hoki 
Maru, Nippo Maru and Sankisan Maru; for technical 
divers, the deeper wrecks include San Francisco Maru, 
Aikoku Maru and Oite. 

One of the premier wrecks to dive due to its shallow 
depth (30 to 120 feet) and abundance of marine life, 
the Fujikawa Maru is covered in colorful soft corals, 
anemones and all types of fish — from schooling fish to 
sharks. Sunk by torpedo fire and bombing, the 433-foot-
long armed aircraft ferry had been a cargo ship (maru 
signifies a merchant vessel). The bow gun, once used 
for destruction, is now heavily encrusted with marine 
growth, and the builder’s plaque on the back is still legible. 
Dropping into the first cargo hold you’ll find barrels of fuel 
and artillery shells. Other cargo holds have several Zero 
plane fuselages and a collection of saké bottles. Divers 
can also explore the galley and baths with sinks lining the 
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Inside the wrecks you’ll 
discover interesting 
engine rooms with intact 
gauges, telegraphs, tools 
and machinery.  

Opposite: Inside a 
Fujikawa Maru cargo 
hold, divers can see 
Mitsubishi Zero fuselages 
and other aircraft parts. 
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wall. Certain areas, including the bridge and parts of the 
engine room, have unfortunately started to collapse due 
to previous dynamite fishing on the wreck. The machine 
shop is intact, including tool benches with vises. Storage 
rooms are stocked with supplies, still organized on shelves 
as they were 74 years ago. Down a stairway, divers can 
see a telephone booth with a phone on the wall, gauges, a 
telegraph and a compressor. 

The Nippo Maru is my personal favorite. Its sister 
ship, the Momokawa Maru, also sank but lies on 
its port side. The Nippo starts at 90 feet, the deck is 
at 120 feet, and the maximum depth is the seafloor 
at 155 feet. The 354-foot-long ship transported 
fresh water, firewood, munitions and vehicles during 
the war. The wreck is upright and has a stunning 
wheelhouse with intact telegraphs and helm. Peering 
out from the wheelhouse, a Mitsubishi Type 95 Ha-Go 
tank rests on the port-side deck at 125 feet. The Nippo 
has cargo holds with gas masks and ammunition, 

and the bow is quite picturesque. Looking inside the 
engine room, divers can see the stairs corkscrewing 
down; at the bottom is a beautiful set of gauges with 
the Japanese text still visible. 

The Sankisan Maru is very accessible — its bow 
sits just 3 feet below the surface. The stern was blown 
off and sits in deeper water, but the bow is intact. 
From above water, visitors can see a great deal of the 
ship; divers will be amazed at the marine life as they 
descend past the masts covered in a plethora of soft 
coral. Trucks along the deck at 50 feet are covered in 
coral growth so that all you can see are the wheels. 
Boxes of ammunition and medicine bottles litter the 
bottom inside the cargo holds, while intact trucks and 
engines rest in another hold. 

The 461-foot-long passenger liner Rio de Janeiro 
Maru carried nearly 1,300 passengers and crew in 
the 1930s. During the war it first became a submarine 
depot ship (sub tender) and then a transport ship in 

Clockwise from top left: Covered in colorful coral, the 75mm (3 inch) bore bow gun on the San Francisco Maru is an 
iconic site. The Sankisan Maru has a lot to see inside its cargo holds: boxes of ammunition, aircraft parts (including 
wings and engines) and six trucks. There are many opportunities to dive different types of aircraft: The Nakajima B6N 
“Jill” bomber sits in shallow water as does the Mitsubishi G4M “Betty” bomber and many Zero fighters. For the past 74 
years, these Isuzu trucks, tractors and several bulldozers have rested inside the Hoki Maru. 
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Jim and Susan Winn 
illuminate the picturesque 

bow gun on the San 
Francisco Maru, known as 
the “million-dollar wreck.” 



1943. Struck with one or two 1,000-pound bombs 
during the first day of the attack, the ship sank the 
following day 450 yards from shore. Resting on its 
starboard side between 30 and 110 feet, the wreck 
has no shortage of things to see. On the stern are a 
large gun and the dual props; if divers look closely at 
the stern they can still see the name of the ship. The 
engine room is picturesque with wheels, a clock and 
inclinometer, and the cargo holds have crates of beer 
and large wheel turrets. The bow gun is twisted almost 
underneath it. Divers can make a safety stop near the 
wreck and may even see a few sharks pass by. 

Known as the “million-dollar wreck,” the San 
Francisco Maru was a big loss for the Japanese. The 
wreck sits upright on its keel, mostly intact except for 
damage from the six 500-pound bombs that sank it. 
Resting in 140 to 210 feet of water, the San Francisco 
is one of the most popular deep dives in the lagoon. 
Each cargo hold has something interesting to see: One 
is full of hemispherical mines, bombs and detonators; 
another has two large trucks. Coral encrustation is all 
that holds many of the mines in place, which can be a 
little unnerving. 

Several picturesque three-man tanks are on the 
deck. One of the best parts of the dive is the iconic 
bow gun, which is now covered in colorful coral and 
frozen in time. The visibility is typically good, so it’s 

nice to swim off the bow and get a wider perspective 
of the bow gun with the mast behind it. 

The destroyer Oite was escorting the light cruiser 
Agano when the Agano was struck by a torpedo and 
sank. Survivors were brought onto the Oite, but it was 
also hit by a torpedo and blown completely in half. The 
ship was carrying 148 people plus the Agano survivors, 
and only 20 people survived the attack. It now rests 
at 170 to 205 feet with the bow upside down and 
the stern upright. Human remains can be seen both 
outside and inside the wreck along with artifacts such 
as china, vinyl records and two anti-aircraft guns on 
the stern. The Oite is further away than most wrecks, 
so plan to dive it when the weather is nice. 

Most divers have Truk Lagoon at the top of their 
bucket list because the islands, people, history, stories 
and shipwrecks are truly moving. Some people say it 
is a once-in-a-lifetime dive destination, but with so 
many large wrecks and so much to discover on each of 
them, it’s a destination divers could visit several times 
and still not see everything. It’s humbling to see such 
massive ships sitting on the bottom and bombs that 
would have been used in war at rest in cargo holds. 
The amount of destruction that occurred during 
Operation Hailstone is hard to describe. No matter 
how many history books you read, true perspective is 
elusive until you see it for yourself. AD
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HOW TO DIVE IT
CONDITIONS: Divers can visit Truk Lagoon  
year-round. The water temperatures typically  
are in the 80s°F, and visibility ranges from  
50 to 100 feet.

GETTING THERE: Traveling to Truk isn’t easy, but 
it’s worth it. United Airlines has the best and 
sometimes only flight options. I suggest going 
through Guam to Truk and avoiding the island 
hopper that stops six times from Hawaii to Truk.  

DIVE GUIDES: The dive guides here are some of 
the most skilled I’ve ever dived with. They know 
where to find each wreck, sometimes by just 
looking at features on land. Stick with them, 
and they’ll give you the best tour of each wreck, 
ensuring that you don’t miss anything. They’ll 
guide you inside and show you planes, engine 
rooms, trucks, telegraphs and details that would 
take many dives to discover on your own. 
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This scenic view shows the clear water and tropical 
atmosphere of the lagoon. 

Left: An iconic sight on the San Francisco Maru is 
the three Type 95 Ha-Go armored tanks on the deck. 



84  |  SPRING 2018

Some 7 million years ago, nature began crafting a great 
gift to divers when a colossal rift appeared in the earth’s 
crust along what is now North America’s West Coast. 
About 3 million years later, fault lines, volcanism and 
fulcrum effects wrenched open a splinter of peninsula, 
where the Pacific Ocean filled the open end to form a 
marine gulf about 700 miles long, reaching maximum 
depths of nearly 10,000 feet.

Scientists labeled this area the Gulf of California, but 
this geological wonder between Mexico’s mainland and 
the Baja California Peninsula is more popularly known 
by its Spanish moniker: Mar de Cortez — or, in English, 
the Sea of Cortez.

To divers, the Sea of Cortez is like a gift from nature: 
The biodiversity below the water is extensive with 
more than 6,000 unique animals. Because of the gulf ’s 
length and location, the southern area features tropical 
and desert climates, while the northern end is more 

temperate. It’s no wonder Jacques-Yves Cousteau 
dubbed this sea “the aquarium of the world.”

To fully appreciate the Sea of Cortez, divers should 
explore it in its entirety; multiple land-based options 
and several liveaboards are available. One liveaboard 
specializes in traversing the length of the sea. As a 
photographer, I opted for the liveaboard, as it provided 
me access to exclusive, remote sites unavailable to land-
based operations. 

If your trip calls for more topside sightseeing, a stay in 
one of the larger towns with dive tour operations, such 
as La Paz or Loreto, can still get you in the water with 
outstanding creatures such as sea lions and whale sharks.

CABO PULMO NATIONAL PARK
For liveaboards and land-based operations alike, Cabo 
Pulmo National Park on Baja’s southeastern end 
marks the beginning of a typical diver’s journey up the 

THE WORLD’S AQUARIUM 
TEXT  AND  PHOTOS  BY  MARK  B .  HATTER

CORTEZDEMAR
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length of the sea. It’s a fitting point of origin, as Cabo 
Pulmo hosts North America’s northernmost reef-
building hard corals, with as many as 18 different hard 
coral species in these 20,000-year-old formations.  

Overfishing nearly destroyed the few fragile reefs at the 
southern end of the sea in recent decades. In the 1980s 
the coral John Steinbeck so richly described in his 1951 
narrative, Log from the Sea of Cortez, was all but gone. In 
1995 Mexico established the Cabo Pulmo National Park, a 
marine protected area covering 27.5 square miles of Cabo 
Pulmo reef, and the marine life quickly rebounded. The 
park, as part of the larger Islands and Protected Areas of 
the Gulf of California, was designated a United Nations 
Education, Science and Culture Organization (UNESCO) 
World Heritage Site in 2005.

When my companions and I rolled into the water, 
immersing ourselves in a swirling school of bigeye jacks, 
we witnessed firsthand the park’s success. We watched 
the school’s fluid shapeshifting for an entertaining half 
hour before we drifted down current to see more reef 
superstars, as groupers, snappers and giant surgeonfish 
of several genera joined the parade.

Back on the liveaboard, we congratulated ourselves for 
completing an excellent wide-angle shoot, but I somberly 

remembered that Cabo Pulmo National Park’s success story 
is tentative. The area’s foundational reefs, which support 
the fish populations, remain exceedingly fragile and face 
challenges from illegal poaching and climate change.  

When shooting in the Sea of Cortez, versatility is key. 
One dive with swirling jacks and large creatures may be 
perfect for wide-angle shots, while the next dive might 
call for shooting macro. I learned this lesson at Isla 
Cerralvo when my roommate processed a stunning 
headshot of an alienlike clubhead barnacle blenny 
peering out from its shell. I wanted to add this cool little 
macro subject, which is commonly found among the 
rocks at safety-stop depths, to my own image collection. 
Alas, a 13-day charter leaves little time for delay, so 
another dive on Isla Cerralvo was not in the cards. 
Fortunately, the clubhead blenny is quite common at the 
tropical end of the Sea of Cortez. 

LA PAZ
Between Cabo Pulmo and Isla Cerralvo are dozens of dive 
sites inaccessible by day boats; we found time to explore 
only a few. Exclusivity diving begins to change near the 
coastal city of La Paz, so our liveaboard crew shrewdly set 
us on the popular Fang Ming wreck off Isla Espíritu Santo 

From far left: A beautiful late-afternoon view of our liveaboard from above Honeymoon Beach at Loreto 
Bay National Park; a king angelfish (Holacanthus passer) in transition coloring from juvenile to adult 
phase; a diver swims through an arch in pristinely clear water at Isla Los Islotes near La Paz; a male 

blue-spotted jawfish (Opistognathus rosenblatti) in resplendent breeding colors
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before breakfast and the arrival of the day boats. The Fang 
Ming is festooned with trees of black coral growing off the 
base of the hull at around 65 feet. With the divemasters 
predicting nudibranchs, moray eels and garden eels 
galore, we elected macro rigs for this wreck dive.

At the ship’s stern, one diver found a longnose 
hawkfish flitting back and forth along the length of a 
particularly large black coral tree. While some divers 
patiently lined up for a turn to shoot this uniquely 
tropical fish, I moved on to the garden eel colony in 
the sand off the wreck to take on the nearly impossible 
challenge of creeping in for a decent portrait. 

Our next stop was the widely popular Isla Los 
Islotes, a protected marine reserve accessible by day 
boats arriving from La Paz. Despite the crowds, we 
spent the whole day at Los Islotes because the diving 
was spectacular. Conditions were perfect: a smooth sea, 
clean blue water and visibility in excess of 100 feet. Los 
Islotes is a classic wide-angle photography site offering 
a swim-through arch, schooling fish of many different 
genera and the animal all divers want to encounter — 
the California sea lion. My friend Ron Watkins calls 

them the “ambassadors of the Sea of Cortez” — a 
congenial term with which I completely agree.  

Our captain and divemasters once again got us in the 
water before anyone else, and we happily had the arch and 
the underwater residents all to ourselves. Almost as soon 
as we rolled into the warm, blue depths, several playful 
ambassadors approached us, giving us a difficult decision: 
Pass through the arch and navigate the west wall back to 
our point of entry, or dally with the sea lions?

We chose the swim-through, expecting the sea lions 
to wait for our circumnavigation of the small island; we 
made the correct decision. Passing through the arch we 
discovered a reef bustling with schooling barberfish, 
blue and gold snappers and shoals of schooling baitfish, 
which were flashing under constant assault by sundry 
species of marauding jacks and groupers. With the 
cavalcade of wide-angle-worthy subjects, it was tough 
to leave and ascend to our safety stop. At a usually 
uneventful 15 feet, I suddenly attracted the attention of 
a pair of sea lions who elected to use my fins as a play 
toy. I’m not sure how long we entertained each other, 
but it was likely the longest safety stop I’d ever made.
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Clockwise from far left: California sea lions (Zalophus californianus) 
are ubiquitous from the southern end of Baja through the Midriff 
Islands. An unbelievable swarm of macro-sized skeleton shrimp 
appears on a sea fan at Los Cuervos. Snorkeling with whale sharks 
(Rhincodon typus) at Bahía De Los Ángeles is a fitting way to begin 
or end a dive journey on the Sea of Cortez. The colorful sea star 
shrimp (Periclimenes soror) is a commensal hitchhiker to sea stars. 
Sunsets in Baja are quite spectacular, such as this one off the 
Midriff Islands.

LORETO BAY NATIONAL PARK
With a heavy diving schedule and precious little time 
to download and process images after hours, it can 
be difficult to tear oneself away from the computer 
for topside tourism. But by midweek we packed the 
coolers and began our sunset cruise at Isla Danzante. 
Our destination was Honeymoon Beach, a secluded 
area in Loreto Bay National Park that offers a short 
climb up a hill to a stunning overlook. 

Encouraged by the beautiful vista, we climbed to 
the overlook to take in the breathtaking view of the 
liveaboard quietly at anchor far down the bay. The 
climb and descent were so invigorating that we could 
not help but linger under a fiery sunset.

The next day we arrived at Isla Las Animas to 
dive a rocky wall in a small, protected bay with an 
extended floor covered by an army of sea stars slowly 
crawling across the sand. Using a macrorigged snoot, I 
photographed the commensal shrimp I found among 
the sea stars. Later I learned that one of the divemasters 
had discovered a yellow Pacific seahorse (Hippocampus 
ingens) at the base of the rock wall; another diver found 
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a normally drab, male gulf signal blenny (Emblemaria 
hypacanthus) in full nuptial display, showing his 
breeding colors. We made a second dive on the site to 
give our shooters another chance to photograph these 
two popular subjects. 

The subtle change in water temperature seemed 
innocuous as we had traveled north, but the afternoon 
dive around the exposed point of Las Animas, outside 
of the bay, offered a more drastic change. We entered 
the comfortable 77°F water just inside of the point’s tip 
and followed the tide offshore. Crossing an underwater 
ridge, we entered a current that pushed cool, green 
72°F water into an adjacent bay. What a transition!

MIDRIFF ISLANDS
The Sea of Cortez changes from a tropical to temperate 
environment in the Midriff Islands, and the list of 
photographic targets changes with it. While many 
animals can be found throughout the length of the sea, 
some species that are more distinctly temperate, such as 
the Catalina goby, become more common.

As we moved north, we replaced our 3/2 mm 
wetsuits with 5 mm hooded vest kits. Yet while the 
water cooled, the photo opportunities did not. At 
remote Isla San Pedro Mártir we dived with wide-
angle rigs to photograph the curious and swift sea lions 
rocketing around us. Perhaps the chilly 69°F water made 
them so energetic. Whatever the reason, I was thankful 
for their antics, which took my mind off the unusually 
cool upwelling.

While the sea lions are certainly perfect for wide-angle 
images, the Midriff Islands offer significant opportunities 
for those interested in macro photography as well. 
Skeleton shrimp, for example, are not hard to find if you 
know where to look for them. These microcrustaceans 
often ride shotgun between the eyes of scorpionfish, but 
I’ve also found them swarming on sea fans along the reef 
walls at Los Cuervos, a dive site at Isla Salsipuedes.

For nudibranch diversity, El Caballo (“The Horse”) 
in the Midriffs is unparalleled. El Caballo is an undersea 
ridge of rock running perpendicular to the tides, the 
pull of which can be quite strong around the new and 
full moons. Regardless of the current, once you tuck 
in behind the wall, the micro world opens to a diverse 
array of nudibranchs unlike anywhere else.

The star of El Caballo is the sea tiger nudibranch 
(Roboastra tigris), a cannibalistic species with a 
voracious appetite for other nudis. These colorful 
carnivores are quick to smell a nearby meal, outrace 
their prey and swallow it whole.   

Nudibranchs aside, my favorite dive site in the Midriffs 
is Angel Island, where muck diving can yield great results 
for tiny blennies and jawfish. A great time to dive Angel 
Island is midsummer, when the water is warm enough for 
a 3/2 mm suit. Midsummer is also peak breeding season 
for the orangethroat pikeblenny, spotcheek blenny and 
bluespotted jawfish, the males of which, along with the 
gulf signal blenny, display impressive breeding colors.

Pikeblennies and signal blennies are usually small, 
cryptic, benthic fish living in tubes over rubble and sand 
bottom. They mostly go unnoticed until the urge to 
spawn has the males flashing from their protective tubes, 
with colorful fins flared, to attract female attention. To 
capture this display, be patient, find the rhythm of their 
flashing and anticipate when to pull the camera trigger. 
You can use a similar technique with the much larger 
burrow-dwelling bluespotted jawfish, which follows 
a similar pattern of flashing. A colony of resplendent 
nuptial males can seem like a game of whack-a-mole.

Bahía de los Ángeles marks the northernmost 
boundary and a fitting end to the journey for diving the Sea 
of Cortez. At Bahía de los Ángeles you can take a quick, 
shallow dive at the mouth of the bay for the hydrozoan-
loving Flabellina iodinea nudibranch, followed by a 
half-day snorkel trip with the world’s largest fish: the whale 
shark. The large, shallow bay holds a resident population 
of whale sharks, spawning a reliable eco-industry for the 
local fishermen, who struggle with overfishing in larger, 
unprotected parts of the sea. They host day-trip and 
liveaboard guests on their pangas — boats once used for 
fishing but now used for snorkeling with whale sharks. 

The shallow bay is warm — perfect for snorkeling 
in just a T-shirt. The whale sharks generally ignore 
the snorkelers, likely from a strictly enforced “no 
touch” policy coupled with a mandate that each shark 
encounter is limited to no more than four snorkelers at a 
time. Our energy and anticipation were high as we found 
and swam with our first shark of the day. What initially 
seemed like a rare and epic encounter became routine. 
One by one we photographers and snorkelers got our fix. 
The panga operators eventually took us back to shore or 
to the liveaboard, tired but happy.

On the overnight haul back to Puerto Peñasco, our 
debarkation point at the northern end of the sea, I 
reviewed my images. With many subjects left to shoot, I 
promised myself to book another trip next summer, this 
time starting in the north and following the sea to its 
southern reaches. AD

A swirling vortex of bigeye jack (Caranx sexfasciatus) at Cabo 
Pulmo National Park is evidence of Mexico’s successful 

marine management at the fragile coral reef.
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Divers care about the ocean and are rightfully 
concerned about the degradation of many ocean 
ecosystems and the overexploitation of myriad ocean 
creatures. When there’s bad news about the health 
of our oceans (as there often is), we as a community 
need to sound the alarm so everyone knows a 
problem needs to be solved. Similarly, we need to 
celebrate when there is good news on the ocean 
conservation front. That idea is the basis of the Ocean 
Optimism movement (#OceanOptimism), which Alert 
Diver covered in detail in the Winter 2018 issue.

In brief, supporters of the Ocean Optimism 
movement believe it’s important to share good news 
about the ocean for a few essential reasons. We 
need to avoid societal burnout and overwhelming 
negativity that might make our friends and family 
stop listening to future reports of bad news. Instead of 
constantly broadcasting negative messages, we need 
to share hope by showing that these terrible problems 
can be solved and that we are actively working toward 
solutions. When a remedy for a conservation issue is 
found, we must broadly share it for use by others.

As a shark conservation biologist, I’ve been 
heartened by how effectively the diving community 
has raised the alarm about declining shark populations 
around the world. Like you, I love and care about 
sharks and am deeply concerned about unsustainable 
overfishing of shark populations in many places around 
the world. As a science communicator and believer 
in the Ocean Optimism movement, however, I’m 
surprised that shark conservation success stories do 
not get the same level of attention as some of the bad 
news. In 2011 researchers analyzed U.S. and Australian 
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media coverage and found that four times as many news 
stories mentioned negative effects on shark populations 
as mentioned any kind of conservation success.1 

Few people consider that shark population recoveries 
occur as a result of sustainable shark fisheries 
management rather than total bans on all shark fishing 
or all trade in shark products. Many environmentally 
conscious divers believe shark fisheries cannot possibly 
be sustainable and must be banned. My conservation 
biology research, however, focuses on measuring and 
improving the sustainability of shark fisheries; in my 

opinion the science is clear that sustainable shark 
fisheries can and do exist. Evidence indicates that some 
well-managed shark fisheries can actually result in the 
recovery of once-overfished species of sharks. 

As part of my doctoral research, I surveyed members 
of the three largest professional shark and ray research 
societies.2 Approximately 83 percent of respondents 
believe that sustainable shark fisheries are possible or exist 
in the world today, and 90 percent believe that sustainable 
shark fisheries — instead of total bans on fishing — 
should be the goal of future conservation efforts.  

Shark fishing legislation varies from country to 
country. Some countries permit shark fishing 

but ban finning at sea, some allow finning, 
and others prohibit all harvesting. In 2011 the 

Bahamas outlawed all commercial shark fishing 
within the country’s 243,244 square miles, 

protecting its more than 40 shark species and 
creating a vibrant shark diving industry.

Below: Many developing nations don’t adopt 
shark-fishing regulations like those of the U.S. 

and United Nations. In some locations shark 
finning has been rampant, and any recent 

decreases in harvest may have resulted from 
diminishing demand for shark-fin soup. 
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In a 2017 paper, Colin Simpfendorfer and Nicholas 
Dulvy concluded that while unsustainable overfishing 
remains a huge problem, sustainable shark fisheries 
do exist.3 Consumer sustainable seafood guides such 
as Seafood Watch have recommended 10 U.S. shark 
fisheries.4 In short, the idea that sustainable shark 
fisheries can and do exist (in some countries with 
significant research and management resources) is 
not particularly controversial within the scientific and 
management community. 

Since the National Oceanic and Atmospheric 
Administration’s (NOAA) 1993 Fishery Management 
Plan for Sharks of the Atlantic Ocean was put into 
place, seven species of Atlantic sharks have increased in 
population.5 Based on combined data from six different 
scientific surveys conducted between 1975 and 2014 
along the U.S. East Coast and in the Gulf of Mexico, 
researchers found that every species of shark managed 
as part of the large coastal shark complex and all but 
one species managed as part of the small coastal shark 
complex (blacknose sharks in the Gulf of Mexico) had 
increased in population after being overfished in the 
1970s and 1980s. In Southern California, a ban on 
coastal gillnets reduced bycatch that was a major 
source of mortality for several shark species, allowing 
for population recovery.6 These species are currently 
supporting sustainable, well-managed fisheries while 
simultaneously recovering in population from their 
previously overfished state. A total ban on all shark 
fishing was not needed to protect and recover these 
sharks’ populations, but enlightened fishing practices 
and regulations enforcement were necessary.

So far, these recoveries and examples of sustainable 
shark fisheries have mostly occurred in the U.S. waters. 
Similarly, about 75 percent of the landings from 
sustainable shark fisheries identified by Simpfendorfer 
and Dulvy come from U.S. shark fisheries.3 The United 
States is in an unusual situation in terms of research and 
management resources. Many nations that currently 
have unsustainable shark fisheries simply don’t yet have 
the awareness, desire or resources needed to adopt 
a U.S.-style fisheries management model. Through 
capacity-building workshops and resource sharing, 
however, it is possible to help developing nations 
improve their ability to sustainably manage fisheries. 
This is work that needs to accelerate, but some 
successes are already evident.

While science may be clear on these issues, science 
does not equate to values. If you love sharks and 
don’t want to see any shark hurt for any reason, that’s 

a valid viewpoint. As a conservation biologist, I am 
concerned with the long-term existence of populations 
and species, and sustainable fisheries that do not pose 
a long-term threat to populations and species do not 
bother me. Most disagreements on the subject arise 
when well-intentioned people misunderstand the 
research associated with sustainable shark fisheries 
management. It is not likely that shark fishing can 
be eliminated entirely, but with education and 
enforcement it is possible to regulate fishing in a 
sustainable manner. Perhaps that’s the compromise 
that best serves our global population of sharks.

Unfortunately, these misunderstandings have led 
to threats against or harassment of well-intentioned 
scientists and government employees. For example, 
in 2015 NOAA’s National Marine Fisheries Service 
announced the 2016 Atlantic shark fishing season 
would open Jan. 1 instead of July 1, a continuation of 
a start date that had been in place since 2013 and for 
17 of the previous 20 years. A few people incorrectly 
opined that the U.S. was opening a shark fishery for 
the first time ever. A resulting online petition went 
viral with tens of thousands of signatures demanding 
that the U.S. not open a shark fishery, when in reality 
the U.S. had long been one of the biggest shark-fishing 
nations in the world. Some NOAA employees and 
shark researchers received nasty, threatening emails 
and phone calls from conservationists. That level of 
acrimony is counterproductive and a little alarming 
when you’re on the receiving end. 

There are also widespread misunderstandings 
about shark finning and the shark-fin trade. The 
term shark finning refers only to catching a shark, 
cutting off the fins of that shark at sea and dumping 
the carcass of that shark at sea. This unsustainable 
and inhumane practice is rightly condemned and was 
officially banned in the United States in 1994 as part 
of the NOAA management plan for Atlantic highly 
migratory species. While people have launched online 
petitions to prevent shark finning in U.S. waters, that 
practice is already illegal. The confusion occurs when 
a shark’s carcass makes it to land — that shark has, by 
definition, not been finned, even if the shark’s fins are 
later sold. This leads to understandable confusion, but 
it’s important to note that the practice of selling shark 
fins from landed carcasses was intended as part the 
original strategy for a ban on shark finning as part of 
a United Nations sustainable fisheries plan. The plan’s 
creators theorized that the ability to sell fins only from 
landed sharks would encourage full use of the rest of 
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Underwater photographers tend to be big 
proponents of shark conservation, finding 
inspiration and challenge in achieving 
proximity to sharks. Shark encounters for 
divers are found throughout the world’s 
tropical oceans and even in temperate waters 
for species such as sevengill or salmon 
sharks. A photographer’s goal is generally 
to get within 3 feet of sharks for effective 
strobe lighting, so dive operations have 
become proficient in conditioning their local 
populations of sharks to reliably show up at 
particular sites. 
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the animal. Additionally, the storage space in a fishing 
vessel is filled sooner with sharks’ carcasses than with 
shark fins, leaving more live sharks in the ocean and 
leading to a more efficient use of those animals taken. 

Shark finning has a specific definition and is not 
a concept interchangeable with shark fishing. The 
global shark-meat trade is growing, while the shark-fin 
trade is shrinking, which may not mean much to the 
shark landed but is critical for fisheries management. 
Fisheries will exist as long as there is demand, but it 
seems possible that demand for both shark meat and 
shark fins will decline over time.

 As someone who is concerned about sharks, I am 
inspired by how many divers care about sharks and 
want to help them. As a scientist who is empirically 
studying these problems and their solutions, however, I 
think ignoring success stories from sustainable fisheries 
management is problematic. The threats facing sharks 
are complex, and there is not a perfect solution. Differing 
personal values often lead to support for different types 
of shark conservation policies,7 but I believe science 
proves that sustainable fisheries can and do exist and can 
allow the recovery of shark populations. 

If you want to find some ocean optimism, you 
could do worse than shark-population recoveries 
under sustainable fisheries management plans that 
exist today. Future regulations should be crafted in 
accordance with science and prudence. While it is 
probably unrealistic to assume all shark fishing will 
end, a well-regulated fishery based on science and 
sound ecological practices may be the best hope for 
long-term sustainability of shark populations. AD
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The way sharks are harvested is an important consideration in any science-based 
management plan. Gill nets are both efficient and indiscriminate in capturing 
sharks and other marine life; for this reason some countries have outlawed them. 

While many readers of Alert 
Diver might prefer a total 
ban on shark fishing, the 
global market for shark 
products continues to exist. 
Approximately 100 million 
sharks are harvested 
annually,1 and more than 70 
percent of the most common 
shark species in the trade 
are at high or very high risk 
for extinction. Educating 
consumers about the 
wasteful and unsustainable 
fishing practice that supports 
shark-fin soup is a huge 
step in the right direction, 
and there is some evidence 
that is taking place in Asian 
markets. Over time there will 
likely be decreased demand 
for shark meat because of 
mercury contamination. 
These are incremental moves 
toward attitudinal shifts in 
consumption, but sharks 
may not have the time for 
preferences to change. 
Legislation is the best way to 

quickly enhance conservation efforts.
To that end, the Diving Equipment and 

Marketing Association (DEMA) has joined 
other conservation groups such as the 
Wildlife Conservation Society in support of 
the Sustainable Shark Fisheries and Trade 
Act (HR 5248), which was introduced 
in the U.S. House of Representatives 
in March. DEMA suggests this law 
“establishes a certification process to 
ensure that foreign nations engaging in 
the shark trade into or through the United 
States conserve and manage populations 
of sharks in a manner that is comparable 
to regulatory programs in the U.S. and 
effectively prohibits the practice of 
removing shark fins and discarding the 
carcass at sea.”

There is a grassroots campaign to 
let U.S. legislators know that the dive 
industry supports this step in shark 
conservation. Your voice can make 
a difference; if you support the bill, 
tell your representatives. Protecting 
shark populations ensures that future 
generations of divers will continue to 
experience these magnificent creatures. 
DEMA’s online petition in support of HR 
5248 is at cqrcengage.com/dema/. 

— Alert Diver Editorial Staff

Seeing one of the planet’s premier predators in the wild is what drives shark enthusiasts 
to the Neptune Islands off South Australia, Guadalupe Island in Mexico and the waters 
off Gansbaai, South Africa, in hopes of a safe cage-dive adventure with a great white 
shark. Research indicates that the value of shark tourism is more than $100 million 
per year in the Bahamas alone; factoring in other global shark-diving hotspots such as 
Australia, Palau, Tahiti, South Africa and the U.S. reveals the significance of the conflict 
between those who wish to extract these fish from the sea and those who wish to view 
them alive in the ocean. 
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Around midnight, on the way back from an extended dive I came across a small octopus (Amphioctopus 
marginatus) playing with a shell. I knew what I had to do. Back on shore, I spent the next hour 
imagining the image and recruiting the help that I would need. I loaded a roll of Fujichrome MS 
100/1000 variable ISO film and set it to ISO 800 to photograph the mollusk’s behavior by the light of a 
small halogen dive light. Back in the film lab, I agonized over the development time, knowing I had only 
one chance to get it right. Once you develop color reversal film, the exposure is pretty much set in stone. 
I decided to push the roll about 1.3 stops. Fortunately, I guessed correctly, and the behavioral sequence 
became the cover image for my award-winning book Silent Symphony.
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C A P T I O N S  A N D  P H O T O S  B Y  T O N Y  W U 
I N T R O D U C T I O N  B Y  S T E P H E N  F R I N K[ [

When I interview underwater photographers with a 
critical mass of truly significant images, such as the 
ones who are profiled here in our Shooter column, 
quite often an experiential commonality has set them 
down their path. If they are of a certain age they 
probably had their first inspiration while watching 
Sea Hunt or The Undersea World of Jacques Cousteau 
on television. Perhaps they lived near the sea, or 
maybe their parents took them to the ocean on family 
holidays. But I discovered that Tony Wu, a three-
time winner of the Natural History Museum’s highly 
prestigious Wildlife Photographer of the Year, was not 
influenced by any of these factors.

In fact, the obvious question that begins most 
interviews — “Where are you from?” — turned out to 
be the most ambiguous.

TONY WU: “Where are you from?” is a reasonable 
question, but for me there is not an easy answer. I’m 
home wherever I am, and I’m in a different place all 
the time. I suppose you are asking where I grew up 
as a child. I never really had one place to call home. 
I moved around constantly. In the beginning it was a 
byproduct of family circumstances over which I had 
no control. After leaving home, I just kept going. It’s 
been my lifelong reality.

I moved to the USA when I was just a few years 
old. English was my third language. I struggled a lot 
in the beginning, being a tiny Asian kid without any 
foundation in the culture. Imagine being plunked into 
an elementary school in Detroit, Michigan, unable 
to speak English, surrounded by kids who looked 
different and were much, much bigger than I was. I 
needed to fit in, but I didn’t. Perhaps because I had 
to struggle to comprehend every word, I noticed 
that many people seemed to talk just to fill the air 
with sound. I had to tune out the noise to learn to 

communicate in an unfamiliar language and ever-
changing settings. As a result, I’m not good with small 
talk, but if I meet someone who is truly interesting 
and sincere then I enjoy having a deep conversation 
because it is a wonderful way to learn.

East Asian families tend to prioritize education, 
so I later attended private school. I had no problem 
with science and math because these skills were 
language independent, but English remained difficult 
for many years. I worked on my language skills in 
part by watching the evening news. People such as 
Walter Cronkite were my tutors for vocabulary and 
enunciation, but it wasn’t until much later in life that I 
became confident with the language.

Why do I have such an affinity to the sea? At various 
times while I was growing up, I found myself in coastal 
areas. I was drawn to the ocean and its inhabitants, 
often losing myself for entire days while scouring 
beaches and exploring tide pools. But really, it’s sort of 
like asking why I breathe. I just do. 

It’s not just the sea though. I love all nature. For 
example, I recently visited Kyoto with my wife. When 
I first visited the historic area back in the 1980s, the 
temples were magical — aesthetically pleasing oases 
of serenity. How things have changed. Every major 
temple and shrine we tried to visit was inundated with 
busloads of tourists arguing, littering and shoving 
each other aside for the perfect selfie. The level of 
disrespect and narcissism was beyond belief. Saddened 
by the spectacle, we walked off on a random path, 
found a small stream and sat down. We watched 
insects go about their business, marveled at the 
intricacy of moss, listened to the sound of rustling 
leaves and water slipping over stones. Hours passed. 
What started as a nightmare of noise and chaos 
turned out to be a beautiful day of tranquility and 
contemplation, thanks to Mother Nature.

SHOOTER : TONY WU

This young sperm whale that took a liking to me changed my life. Before I knew what had happened, the whale hit me with 
a rapid series of loud clicks, placed me on its head, mouthed my fin and leg, but didn’t eat me. We became friends and 
spent more than three hours together, parting only because I had to go back to shore. The whale also had a longline hook 
embedded in its mouth, with line trailing far beyond its fluke. I didn’t notice until well into our encounter. The hook went all 
the way through, and I didn’t think it possible or wise to go into the whale’s mouth to attempt to pry it loose. 
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STEPHEN FRINK: Speaking of paths as allegory, 
tell me about the fork in the road of your life. I 
watched a Japanese television special about you that 
mentioned you were a banker. What transitioned 
you away from finance to wildlife photography?

TW: I can’t say banking was ever really what I 
wanted to do. I left home shortly after turning 17 
and was just shy of penniless for many years. I 
needed to climb out of poverty, and banking was 
a quick way to do it. Finance took me to many 
countries and gave me a front-row view of much of 
how the world works. At various times, I was based 
in New York, Tokyo, Hong Kong, Bangkok and 
Singapore, among other places. But the thing about 
international finance is that even when you live 
somewhere, travel is normal. Much of the time I was 
in two or three different countries a week. Banking 
was never going to be my lifelong occupation, 
although I found it intellectually stimulating, 
particularly in the way finance interweaves with 
politics and global affairs.  

SF: Was there one single event that was 
transformational for you — the thing that told you 
being a marine photographer was your calling?

TW: Perhaps not a defining moment, but I guess the 
most memorable was my first underwater encounter 
with a sperm whale, in Japan in 2000.

Sperm whales are giant carnivorous animals, and the 
last words from the boat captain before I jumped in were, 
“If it hits you with sonar, it might think you’re food!” As 
luck would have it, the whale hit me with sonar — very 
loud sonar — almost immediately, and I thought I was 
whale food. There wasn’t a lot of information available 
at the time about spending time in the water with sperm 
whales, so my mind was filled with apprehension.

Being pummeled with sonar caused me mild panic, 
but I really began to worry when the whale planted me 
on its head. The whale took my fin in its mouth. At 
that point, I almost crapped my pants.

I’m still here to tell the story, so the whale clearly did 
not harm me. In fact, though it took some time and a 
leap of faith, we became friends — really good friends. 
We spent more than three hours together. Everywhere 
I went, the whale followed. Every time I surfaced to 
reload film, the whale waited at the stern of the boat 
until I dropped back into the water. The whale seemed 
to not want the encounter to end. 

Once my fear decreased, my brain became receptive, 
and I picked up on nonverbal communication from the 
whale. That’s how we ended up interacting for many 
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hours. That was my epiphany, concluding that almost 
every impression I had about sperm whales was wrong. 
Whales are not lumbering beasts; they are inquisitive, 
introspective, gentle, nuanced animals that think and 
feel just as we do. If the common view of whales could 
be so wrong, I realized, what else should I question? 
The answer, of course, is everything.

SF: Were you an experienced underwater 
photographer at the time?

TW: No, I started shooting in 1995 with a Nikon F90 
film camera. My first photos were so bad that I was 
totally convinced there was something wrong with the 
camera. In hindsight, I wish I had kept some of those 
first frames of slide film. They’d be great for a laugh.

In the early days I went diving as often as possible, 
shooting everything I could. I started exploring the 
rich waters of Indonesia long before it was popular, 
photographing mostly macro stuff. I took notes for all 
my photos, writing down my settings and any relevant 
information for all 36 shots per roll of film. When the 
film came back from the lab, I looked through what 
I wrote and tried to figure out what I did right — or 
at the time, mostly wrong. It was an expensive, time-
consuming process, but that’s how I learned.

I also spent a lot of time researching and trying to 
learn about the animals I photographed. Research is 
easy these days, with many identification books and 
online resources available, but in the 1990s, not so 
much. I started to write columns for magazines, often 
about marine life and the things I learned through 
research and observation. By 2001 I had published a 
coffee-table book called Silent Symphony, which won 
the books category at the World Festival of Underwater 
Pictures in Antibes, France.

SF: I had the impression from the television 
interview, reinforced here, that you are a deeply 
introspective person. Do you have a philosophy that 
guides you?

TW: Carpe diem. We have only so many days in life. 
At some point I realized that I had a choice of how I 
spend those days. I could continue to devote 16 to 18 
hours every day of the year to work, going from one 
emergency to the next on behalf of this company or 
that, or I could stop and seize control. So I did. These 
days I travel about 10 months a year, much of that 
time with my wife and often in the company of great 
friends. I research and think about new projects all day 
every day. I spend time reflecting upon the things I 
experience and try my best to learn and improve. Even 
if all my photos were to disappear, I have had unique, 
meaningful adventures, experiences and friendships 
that I wouldn’t trade for anything.

SF: Are you a camera technology aficionado, always 
using the best and newest?

TW: Not really. Cameras these days are so sophisticated 
that they can do far more than I usually need, but 
each make and model has strengths and weaknesses. 

Spotted garden eels (Heteroconger hassi) appear perpetually grouchy, as 
illustrated in this head-on view: accusatory yellow eyes with oversized black 
pupils, paired with a permanent scowl, sported by a fish that’s thinner 
than my pinky finger. Stalking this individual took more than an hour, 
though if you count the many failed attempts I’ve had over the years when 
approaching garden eels, the total time invested would be a lot more — 
enough to make me wonder sometimes about my life choices.

OPPOSITE: The setting and lighting all came together for this photograph 
of Atlantic walruses (Odobenus rosmarus rosmarus): a clump of walruses 
resting on ice, bathed in the warm golden light of Arctic summer, with the 
center animal looking straight at me. I must thank my friend and fellow 
photographer Jon Cornforth for this one. His practiced control of the dinghy 
resulted in the perfect approach, making it possible to observe these 
animals at close quarters for an extended period. One thing we learned by 
spending time in proximity to walruses is that they fart a lot, and the stench 
is out of this world. 
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Whales engaged in group poop is a subject that 
is right up my alley. Pictured here is a small part 
of a large gathering of sperm whales (Physeter 
macrocephalus) engaged in social activity. 
Defecation seems to be a normal part of extended 
social encounters among these marine mammals. 
Researchers have proposed that such defecation 
plays an important part in regulating global carbon 
levels. Sperm whales eat down deep and then poop 
at the surface, triggering phytoplankton blooms that 
underpin the oceanic food web. This in turn helps 
to sequester carbon, a portion of which sinks to the 
depths when organisms die. The bottom line is that 
exterminating megafauna (on land as well as in the 
water) screws up the planet.

Photographing animals is not about 
pressing the camera shutter; it is about 
understanding behavior, anticipating 
events and capturing the essence of your 
chosen subject to communicate character, 
personality and mood. This exceptionally 
inquisitive and interactive female humpback 
whale calf (Megaptera novaeangliae 
australis) seemed to enjoy showing off. 
Her mother, resting in the background, 
was content to let her offspring explore 
and engage. As the calf commenced an 
exquisite pirouette, I saw that she would 
bring together her pectoral fins, if but for a 
fraction of a second.
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I identify what I want or need to do, then I try to find 
the best match with what’s available. Sometimes it’s the 
newest, latest and greatest, but not always.

For the past several years I have been using Canon, 
Sony and Nikon cameras. Not being wedded to a single 
brand has its downsides, namely expense. But being fluent 
in three systems gives me enormous flexibility as well as a 
reasonably objective view of relative pros and cons.

I currently have a Nikon D800 and D850, which have 
wonderful dynamic range and produce beautiful results 
when paired with the 60mm and 105mm Micro-Nikkor 
lenses. I’ve relied on Canon DSLRs for most of my 
bluewater open-ocean photography and telephoto images 
above water, while I use my Sony 7r-series cameras 
mostly as manual cameras for the excellent sensors and 
adaptability to use just about any available lens. They are 
all different tools for different purposes, and they are all 
great cameras. I currently use housings made by Zillion 
and Nauticam; both companies have been supportive of 
my oddball ideas and projects over the years. 

SF: You are particularly well known for your work 
with humpback whales in Tonga. It seems you go back 
year after year in season. How did that come about?

TW: I first tried to photograph humpback whales in 
Tonga in 1998. I failed miserably then and two more 
times subsequently. 

These days it’s easy to show up and have everything 
done for you by boat operators there. Back then I had 
to figure it out. It took some time to learn the behavior, 
to understand the patterns of movement, to “get” the 
body language. 

The more I learned, the better my photos became, 
but also the more interesting the whales became. 
To give you one example, since 1998 I’ve tracked a 
particular female’s visits to the area and the calves 
she had there (with the help of many generous people 

who’ve contributed sighting data). This female had 
calves in 1999, 2002, 2006, 2008, 2009, 2012, 2014 and 
2016. Having this information, backed up by photos 
and video, I’ve been able to illustrate a substantial 
portion of this female’s life history. It also gives me 
something to look forward to: spotting her with her 
next baby. I keep going back because of the many 
things I have learned and can continue to learn. 

SF: How do you decide which photo opportunities 
will be solo adventures and which will be photo 
tours that you share with select guests?
 
TW: I undertake a lot of solo projects, as not all places, 
animals and situations are conducive to having multiple 
people in the water. Most people don’t want to wait for 
weeks in a remote location for something that they hope 
will happen but could very well not. Some behavior 
happens only when there is minimal disturbance, and 
that condition could easily be disrupted.

But if I think there is a possibility of eventually running 
a trip as a guided tour, I’ll usually go by myself first. If you 
run a trip, you should be familiar with the relevant details.

For example, I spent a lot of time and money on 
humpback whales long before I ever thought about 
having other people join me. I failed and failed again. 
I learned through experience and study so that by 
the time I asked people to travel with me, I was able 
to help guests have the best experiences possible and 
understand the natural-history context of what they saw.

As a result, the majority of people I’ve traveled with 
have become great friends; they are keen on learning 
and fully appreciating how fortunate we are to have 
encounters with wild animals in the water.

The type of people I do not want on trips are ego-
tourists: those whose primary motivation appears to be 
posting to social media without due consideration of the 
welfare of the animals and environments concerned. 
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A recent example involved sperm whales in Sri 
Lanka. I watched as multiple speedboats chased and 
cut off a social unit of sperm whales each time the 
cetaceans surfaced. The reason? The many camera-
laden underwater photographers absolutely had to get 
photos to post to Facebook, Instagram and the like. It 
was clear that they did not understand why the whales 
were surfacing, and they likely did not care. Most 
were also incapable of swimming and had to be placed 
directly near the whales. As a result, the boats chased 
and repeatedly drove over the whales.

I asked my friends to watch how many breaths the 
whales could take when being chased — they counted 
10 breaths on average. We motored many kilometers 
away to where I thought the whales might go next 
to escape the armada. When the whales surfaced to 
breathe, there were no other boats nearby.

Once again, I asked my friends to count the number 
of breaths the whales took this time without tourist 
photographers around to force the whales down. The 
first whale to surface took 54 breaths before diving — 
54 instead of 10. That is harassment by underwater 

photographers and their trip leaders. I understand 
it is easy to be overwhelmed by the moment. The 
people who choose to travel with me want the photo 
opportunities, of course, but I think they also want 
to learn what I’ve learned over the years about how 
to approach marine life.  Our goal is to be allowed 
into their space, accepted and then rewarded with the 
proximity that underwater photography requires. AD

Some subjects are frustrating from a photographic point of view — this 
blackfin coral goby (Paragobiodon lacunicolus) being a perfect example. 
Tiny, shy and fast, these fish take refuge among intertwining networks 
of fragile coral branches. This is the only individual I’ve ever seen fully 
exposed. Coral gobies tend to have a fixed pattern of movement, stopping 
repeatedly at the same places. It was at one of these spots that I waited 
to capture this photo during one of the fish’s split-second stops.

OPPOSITE: Spinner dolphins (Stenella longirostris) are named for their 
propensity to spin when they breach the ocean surface. On a calm day 
in the tropics, I found myself surrounded by dozens of leaping dolphins. 
Concentrating on a single subgroup of animals, I watched and waited, 
eventually capturing an entire sequence of the acrobatic maneuver 
for which these energetic cetaceans are renowned. I combined eight 
individual images into this single composite frame to convey this dolphin’s 
impressive athleticism.
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Text and photos by Renee Capozzola

TEN TIPS FOR STUNNING SPLITS

M 
y fascination with splits (or over-under shots) started with my love 
of oil painting; I would compose paintings that combined my love 
of both the sea and land. When I started diving, I wanted to capture 
all the beautiful and exciting underwater imagery, so I picked up a 
camera and started shooting. Once I began 

taking underwater photographs — especially splits — I was 
hooked. With photography I could express my creativity and 
share the amazing underwater world with others.



Split shots not only catch your eye but also tell a 
story of two worlds: the aquatic and the terrestrial. It 
is like looking simultaneously into two dimensions. 
People cannot naturally see simultaneously both above 
and below the waterline, so splits show an otherwise 
inaccessible view. To compose a successful split, your 
shooting techniques need to be up to speed. Learn these 
important tips, then get in the water and practice.

1. USE THE PROPER EQUIPMENT.
Trying to get by on merely adequate equipment does 
not always cut it. For my first attempt at taking split 
shots at Fakarava near Tahiti, I had a 4-inch dome 
and a camera that had only a live view on the display 
screen, which I could not see in the bright sun. This 
attempt worked poorly. While not everyone will invest 
in the ideal setup for splits, the more of the following 
equipment you have, the easier it will be for you to 
capture successful images.

Wide-angle lens. I now prefer a rectilinear lens 
for wrecks or topside scenery with straight lines. 
If I’m shooting larger animals with an island in the 
background, I will use a fisheye lens, which I think 
works best for getting both the background and 
foreground in focus. For shooting midsize marine 
life, such as turtles, I will likely stick with a 16-35mm 
rectilinear lens and shoot at the wider end. I recently 
experimented with an 11-24mm rectilinear lens, but I 
did not think it did a good job with corner sharpness 
at 11mm, so that would not be my first choice in most 
cases unless I was shooting something like a large wreck.

Large-diameter dome port. Use the largest dome port 
possible. In this case, bigger really is better. Larger dome 
ports help with focusing, as the virtual image is farther 
away than with smaller domes. Keep in mind that the 
smaller the port, the less surface area you can cover, which 
means you will need calmer water to obtain a thinner 
meniscus (the curve of water against the dome port). A 
9-inch or even larger dome is ideal, but 7-8 inches will get 
the job done. I prefer glass instead of acrylic, because glass 
minimizes distractions from water droplets; however, glass 
is more costly and heavier for travel.

Camera performance. A digital single-lens reflex 
(DSLR) camera is my preference because it provides a 
better chance of getting the waterline exactly where I 
want it. In any case, use a camera that you can set to 
continuous firing mode. You should also make sure your 
camera has an optical viewfinder, because you may not 
be able to see the display screen in bright conditions.

2. PLAN YOUR SHOT IN ADVANCE.
Splits tell a story, so think about the story you want to 
tell. Besides your main underwater subject, such  
as a turtle or shark, you should think about the 
above-water composition. Choose an interesting 
subject for the background, such as an island, a beach, 
a boat or the subject itself if it is breaking the surface. 
Splits are possible on the fly, but preplanning your 
shot can make all the difference as to whether you 
nail the shot or not. 

Keep in mind that it is best to shoot in clear water 
that is very shallow, such as mangroves or a 2- to 
3-foot-deep reef. You can also shoot splits in deeper 
water if the underwater subject is close to the surface.  

I take most of my split images while I’m snorkeling. 
In my opinion, splits are easier to shoot when you are 
not lugging around a heavy tank or worrying about 
running out of air. You can also stay in the water as 
long as you want, waiting for the right moment. While 
on scuba I occasionally follow a turtle from deeper 
waters to the surface, but when that happens I usually 
don’t get the image I want because I don’t have enough 
time to plan my shot or I have to allow time to offgas 
before surfacing. 

3. MAKE AMBIENT LIGHT WORK TO  
    YOUR ADVANTAGE.
Splits work best in bright sunlight with the sun either 
behind you or directly overhead. Because the top half 
of the image will be brighter than the underwater 
half, try to shoot at midday, which offers the best light 
penetration through water. The lower the sun is in the 
sky, the less light you will have underwater. Even with 
the sun high in the sky, the underwater portion of your 
image will be darker than the above-water portion, 
so having more ambient light will help minimize 
the exposure difference between the two sections of 
the photo. You also need to consider where the sun 
rises and sets in your shooting location. If you want 
the mountains of the island in the background, for 
example, is the sun going to be behind you in the early 
part of the day or later on?

A successful split requires reasonably calm water 
to control the waterline on the dome. Early mornings 
often offer the calmest waters. Thus, you may have to 
compromise on the time of day to get the best overall 
shooting conditions. It’s difficult to analyze the display 
screen in bright conditions, so be sure to check the 
image’s histogram.
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I used a fisheye lens to take this picture of the Sweepstakes wreck, which was 
sunk in 1885 in Lake Huron, Canada. I wish I had used an 11-24mm lens, 
but I corrected some of the lens distortion in Adobe Photoshop Lightroom.



Clockwise from top left: While there is nothing exciting in this 
background, the turtle’s head popping up above the waterline makes 
a nice split. • North Emma Reef in Kimbe Bay, Papua New Guinea, 
is a spectacular, shallow site. • I shot this image of sharks very early 
in the morning when the sun wasn’t as high as I would have liked, 
but it was the calmest time of day to shoot splits. • For this image 
of a swimming pig, which was one of my first successful splits, I 
used a 7-inch dome, but the water was very calm. • This split with 
the sunset and a blacktip reef shark wouldn’t have been successful 
without using dual strobes. • My dive buddy takes a dip in the deep 
blue in front of Batu Tara volcano, which forms Komba Island in East 
Flores, Indonesia.
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4. ADD ARTIFICIAL LIGHT WHEN APPROPRIATE.
When shooting in low light or just after dawn or near 
sunset, you will need to add artificial light from your 
strobes. A mistake people often make, however, is not 
positioning their strobes low enough. When you raise 
the camera to take a shot, both strobes need to be level 
and underwater, so first practice your shooting position 
and then adjust the strobes accordingly. A good rule of 
thumb is to place your strobes at 5 o’clock and 7 o’clock.

5. CHOOSE YOUR FOCUS POINT.
To achieve the proper focusing, it’s usually important 
to focus on the underwater subject rather than the 
above-water one. Set the focus point on your camera 
to the lower portion of your frame ahead of time. If 
you switch from horizontal to vertical, you will need to 
adjust this focus point.  

This rule presumes that the important subject is 
marine life below the surface. You might prefer the 
topside element and choose it as your autofocus (AF) 
target. Water interface and the virtual image force the 
focus above and below to be different, so know your 
camera and housing well enough to quickly adjust the 
position of the AF zone.

6. USE BACK-BUTTON FOCUS (OPTIONAL).
To achieve the best possible focusing, it is helpful to 
use back-button focus, so your shutter button and 
focus button operate independently. Normally, when 
you press the shutter halfway, the camera will focus, 
and then you fully press the shutter to take the shot. 
When trying to capture a quickly moving subject, 
however, activating the focus separately from the 
shutter button provides an advantage. Most mirrorless 
and DSLR cameras have the ability to program a 
button on the back of your camera to perform this 
task; on most cameras it is the AF-ON button.

7. USE A SMALL APERTURE.
Due to the difference in focusing in air and water, 
splits require a high (small) aperture to enhance depth 
of field and get both the underwater and above-water 
portions of the image in focus. Ideally, focus your 
wide-angle lens on the virtual image in front of the 
dome underwater and focus to infinity above water. 
Depending on the amount of ambient light, I set my 
aperture between f/16 and f/22. The more ambient 
light available, the higher I can set my aperture. 
Increase your ISO to compensate for the high 
aperture. Generally, an ISO of 320-640 is preferred.

8. USE HIGH SHUTTER SPEEDS.
Next, dial in the shutter speed. I tend to shoot with 
high shutter speeds in general, and for quickly moving 
subjects such as sharks and dolphins, fast shutter 
speeds help prevent motion blur. For slower moving 
subjects, you can decrease the shutter speed. Most of 
my shots are with shutter speeds between 1/125 and 
1/250 second.

To start, your initial settings may look something 
like this:

f/16
ISO 320
1/160 second

9. AVOID WATER DROPLETS ON THE DOME.
Nobody wants a trail of water droplets across their 
dome, yielding an image that will likely be discarded. 
To avoid these pesky droplets, try some of these tricks: 
First, dunk the dome often, and check that you aren’t 
getting droplets all over your picture. If that doesn’t 
do the job, rub the dome with mask cleanser or baby 
shampoo, but you will need to repeat this procedure 
during continuous shooting. In desperate situations, 
some photographers have licked their domes, but using 
a glass dome saves me from resorting to that.

10. BE CREATIVE IN POSTPROCESSING.
You want to take the best possible image in camera, 
of course, but postprocessing methods can greatly 
enhance your overall image quality. The most 
common thing I use is a graduated filter that allows 
me to darken above-water portions and lighten the 
underwater parts of my pictures. It is also helpful 
to use the spot removal tool to remove any residual 
water droplets.  

With a little practice and the proper equipment, 
you will be on your way to taking striking split 
images. Splits can be challenging and require 
patience, but they certainly allow you to use your 
imagination and creativity. AD
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O
n Saturday, June 9, 2018, blue-clad 
masses of people all around the 
globe will march in celebration of 
World Oceans Day. In Washington, 
D.C., the March for the Ocean will 
feature an armada (of kayaks, dragon 

boats and more) on the Potomac River and an exhibit 
of marine debris on the National Mall. The Washington 
Monument stage area will host a life-size blue whale 
exhibit. The 91-foot model of the largest animal to ever 
live on Earth will symbolize both the challenges facing 
our blue world and the wonder it inspires. Similar 
events will take place from Poland to Palau.    

In Florida’s Key Largo and Key West, hundreds of 
volunteer divers with the Coral Restoration Foundation 
will hold a Dive for the Ocean, and San Francisco Bay 
will host a march and Swim for the Ocean. Healthy 
Ocean and Clean Water for All paddles will take place 
on three reservoirs outside Boulder, Denver and Greeley, 
Colorado. Those who care about the future of the ocean 

are taking the opportunity to let our fellow citizens and 
elected officials know that our living seas are at serious 
risk but that it’s not too late for them if we act together. 
March organizers conceptualize the event as an Earth 
Day for the ocean.

The U.S. Department of the Interior’s plans to open 
more than 90 percent of our public seas to oil leasing 
while also reducing safety rules established after the 
2010 BP Deepwater Horizon disaster in the Gulf of 
Mexico have potentially monumental consequences. 
Another proposal is to either shrink the size of some 
marine monuments and sanctuaries or eliminate 
regulations that prohibit activities that are detrimental 
to the marine ecosystem. Concerns over environmental 
damage, including the danger of oil spills, have resulted 
in growing bipartisan opposition to the plans in 
California, Florida, South Carolina and New Jersey. 

“We have a chance now as never before to go from where 
we are to a much better, bluer place,” says ocean explorer 
and march speaker Sylvia Earle, Ph.D. “Protecting the ocean 
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MARCHING FOR THE OCEAN
By David Helvarg



really means protecting everything we care about. Now 
is the time; we may never again have an opportunity like 
this.” Other notable divers who will be marching include 
environmental advocate Philippe Cousteau Jr., journalist 
Ashlan Gorse Cousteau, National Geographic Pristine Seas 
Director Enric Sala and the marine artist Wyland.

The average diver brings a variety of motivations for 
marching. When I was a kid I loved going to the beach but 
would look up at the stars and worry I was born too soon 
to explore other worlds. When I was 15, my mom took my 
sister and me to Key West; I put on a mask and snorkel 
and swam off the sea wall. Discovering colorful living rocks 
and shoaling fish and encountering my first sea turtle and 
hammerhead shark, I realized there is another world to 
explore — an entire alien world right off our shores. 

Unfortunately, in my lifetime the Florida Keys reef 
line has gone from more than 90 percent to less than 10 
percent live coral cover, with elkhorn and staghorn corals 
now classified as threatened under the Endangered 
Species Act. I saw my first bleached coral while diving 
in Fiji in 2001. In 2015 I saw more bleaching on the big 
island of Hawaii at the start of the third global bleaching 
event. Those three years (2015-2017), the three hottest in 
recorded history, gravely affected half the world’s coral, 
as documented in the film Chasing Coral.

Coral bleaching is just one of the problems our 
ocean is facing. Rising sea levels threaten coastal 
communities, and industrial overfishing and pirate 
(illegal, unreported and unregulated) fishing are 

leading to diminished populations of fish species on 
which humans rely for food.

Pollution from oil, plastic and chemicals affect the 
basic chemistry of the ocean — as does climate change. 
Scientists are now observing acidification of the ocean, 
which eliminates habitats and makes it harder for shell-
forming creatures — from plankton to clams to corals 
— to build their skeletal homes. A warmer, more acidic 
ocean also holds less dissolved oxygen, which means 
more dead zones and fewer fish and plankton, certain 
species of which provide significant atmospheric oxygen.

We know what the solutions are: better fisheries 
management, less plastic waste, a job-generating clean 
energy revolution and more large marine protected 
areas or national parks in the sea that can act as 
biological reserves for sea life (while providing the best 
dive sites on the planet). 

This is why the solution-oriented March for the 
Ocean has received such diverse support from divers, 
surfers, businesses, scientists, artists, musicians, explorers 
and concerned communities everywhere. Along with 
environmental groups such as the Sierra Club, Surfrider 
Foundation, Earth Day Network and the Ocean 
Conservancy, the march’s more than 100 partners to date 
include the Professional Association of Diving Instructors 
(PADI), Divers Alert Network (DAN), Ocean First Divers, 
the Monterey Bay Aquarium, the Pacific Coast Federation 
of Fishermen’s Associations and Boeing’s Liquid Robotics.

But the march’s real impact will come from its 
grassroots — people who get so much from the ocean 
that they want to give something back. Wearing blue and 
marching with friends and family on June 9 can make a 
difference and be fun as well. As Isak Dinesen wrote, “I 
know of a cure for everything: salt water … in one way or 
the other. Sweat, or tears, or the salt sea.” AD
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From left: Elkhorn coral, a threatened species, still thrives along the coral reefs off Cuba. Divers from the Coral Restoration Foundation plant 
corals during their annual Coralpalooza event, coincident with World Oceans Day. Sylvia Earle, pictured here on a shipwreck in the Florida 
Keys, will be marching for better ocean protections on World Oceans Day, June 9, 2018, in Washington, D.C.

Opposite: Ocean activists march in Washington, D.C., in support of a variety of marine ecology initiatives on World Oceans Day.

LEARN MORE
For more information or to join the march, visit 
MarchfortheOcean.org.
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Customize Your 
First-Aid Kit
By Josh Benjamin



W
hether the result of a jellyfish 
sting or a dropped tank, any 
injury in or on the water 
can be dangerous — even 
life-threatening — without 
a first-aid kit. Have one 

with you every time you dive. Just as your dive gear 
needs care and maintenance to function properly, be 
vigilant about ensuring your first-aid kit is complete 
and up-to-date. Whether you need to deal with minor 
annoyances or major incidents, a first-aid kit stocked 
with the right components can help make annoyances 
vanish and incidents manageable.

A basic first-aid kit for diving is comparable to a 
standard one you can pick up at your local pharmacy, 
which should contain most of the items in the checklist 
in the sidebar. This list is a great start, but adding a few 
specific things can be extra helpful for divers. 

While trying to stick an adhesive bandage to wet 
skin is always entertaining, there are options that can 
make it much easier to cover that cut, scratch or blister. 
Liquid or waterproof bandages are a good addition 
to divers’ first-aid kits. DAN® medical information 
specialist Marty McCafferty also recommends tincture 
of benzoin, which helps bandages stick firmly to the 
skin, especially in a damp environment.

Other additions can be useful, depending on the 
details of your dive. “I highly recommend insect 
repellent,” said Peter Buzzacott, DAN director of 
injury prevention. “Prevention is always better than 
treatment.” That is true for sun protection as well, so 
pack some extra reef-safe sunscreen to avoid a painful 
burn. A flashlight is useful in dim conditions or when 
examining small wounds such as those caused by 
splinters, tiny spines or remnants of jellyfish tentacles. 
Also consider if you will need to bring oxygen to 
ensure some is available.

“Include several extra pairs of nonlatex gloves,” said 
Patty Seery, DAN director of training. “They get torn, so 
having extra pairs available keeps care moving.” 

Vinegar is not just for cooking and cleaning — it can 
be used to neutralize jellyfish stings, so having some 
available is useful. 

One of the most indispensable tools is not inherently 
medical at all: a writing implement. When dealing with a 
situation that will involve treatment beyond first aid, any 
notes you can provide about the care you have already 
administered will be beneficial to medical personnel.    

Standard wound dressings are useful even when you 
aren’t diving, as cuts, scrapes, bruises, sprains and strains 
are among the most common boating injuries. The ability 

to quickly and effectively bandage a wound can minimize 
the risk of infection, and having the right medication or 
a cold pack available to deal with other minor illnesses or 
injuries on board might save your dive. 

Although you may try to cover every possibility with 
the contents of your first-aid kit, Seery underscored 
the value of creativity: “Flexible thinking can help you 
use the materials at hand when what is needed is not 
actually available in the kit.” 

For most DAN staff, diving is not just a job, it’s a 
passion. A few colleagues shared their recommendations 
about divers’ first-aid needs from their personal experiences. 

Tips from DAN Staff 
“Make sure you replenish your kit after each use — it 
doesn’t take long for your supplies to dwindle.” 

— Patti Suggs

“Always have some tongue depressors. They can be used 
as finger splints, cream applicators and more; the only 
limit is your imagination.”

— Marty McCafferty

“Having the right equipment instills confidence to 
provide good care.” 
 — Patty Seery

And finally, it’s hard to say it any better than this: 
“Always, always, always carry a first-aid kit. List it on 
your scuba gear packing checklist; it’s just a matter of 
time before you need it.” AD

— Shelli Wright
 

RECOMMENDED CONTENTS FOR FIRST-AID KITS

BASIC NEEDS
• nitrile (hypoallergenic) 

gloves
• CPR barrier device (oronasal 

mask or shield)
• tweezers
• safety pins
• scissors
• antiseptic solution 

(isopropyl alcohol) or wipes
• first-aid guide

DRESSINGS AND BANDAGES
• adhesive bandages
• gauze pads and rolls
• triangular bandages
• elastic bandages  

(ACE® bandages)
• medical tape

ACCESSORY ITEMS
• vinegar
• sterile saline solution
• irrigation syringe
• hot and cold packs

MEDICATIONS
• aspirin 
• acetaminophen (Tylenol®)
• ibuprofen (Advil®, Motrin®)
• diphenhydramine 

(Benadryl®)
• hydrocortisone cream
• antibiotic ointment
• dimenhydrinate 

(Dramamine®)
• loperamide (Imodium®)
• antacid (Tums®)
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MEMBER TO 
MEMBER

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

I am a 25-year-old divemaster, 
and I recently volunteered to 
be a safety diver for an offshore 
powerboat race held over a 
weekend. Time trials took place 
on Saturday, and the race was 

held on Sunday. During the event  
we were required to be in full gear to 
reduce the time it would take to get in 
the water in the event of a boat crash 
or man-overboard incident. Although 
we took off our gear when time trials 
or races weren’t going on, I spent 
the majority of Saturday standing up 
or sitting on the side of a boat while 
watching the time trials. 

At the end of the day, my dive buddy 
and I disembarked the safety boat onto 
a pontoon and began to walk back to 
our cars approximately 100 meters 
(328 feet) away. While walking up the pontoon ramp 
I experienced a sudden sharp, stabbing pain in my 
lower back and had to immediately remove my scuba 
gear, which relieved the pain. Whenever I tried to pick 
up my gear, the pain would intensify again, so I had 
to ask my buddy to carry my equipment to the car. 
While I was walking, the pain would suddenly return, 
so I had to rest for a minute a few times during 
the short walk. Sitting down in the car completely 
relieved the pain, but it returned whenever I tried to 
stand or walk.

I had strained the erector spinae muscles on my right 
side. I went straight home and applied ice for the first 
few hours and arranged for someone to take my place 
the next day. The following day, standing and walking 
were extremely painful, and trips to the bathroom were 
difficult. Bath salts and Tiger Balm ointment helped 
reduce the pain. The next four to five days involved 
hydrotherapy in a spa bath, physical therapy, Voltaren 
(an anti-inflammatory drug) and plenty of rest. All the 
pain, swelling and weakness resolved within seven days 

of the injury, but I continued to avoid heavy lifting and 
diving for a few more days.

In hindsight, the injury was caused by me choosing 
to stand in full scuba gear to watch most of the event, 
which took its toll on my back muscles. I did not stretch 
prior to donning my gear, and I did not feel any pain or 
discomfort until the strain occurred. In the future I plan 
to exercise to increase my back strength, stretch before 
donning scuba gear and limit the time spent standing 
in scuba gear as much as possible. I hope this story 
makes others aware of the risk of back injury and the 
importance of fitness, stretching, good posture and not 
overdoing it when wearing dive gear. AD 

One of the most strenuous parts of your dive might not be the dive itself. As a  
gear-intensive hobby, remember that carrying or just wearing your equipment  
outside of the water can strain your body. Take care not to put undue stress on  
yourself during preparation. 
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www.bilikiki.com
bilikiki@bilikiki.com   tel: 1 800 663 5363

SOLOMON
ISLANDS

Bilikiki Cruises
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MARKETPLACE

Available at your fingertips!

The Alert Diver 
archive is waiting for 

you at the iOS and 
Android app stores. 

Search “Alert Diver” 
for the free app.  

All content is free  
to DAN members.

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

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

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

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

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

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

Other questions?  
For complete contact information, all other services and general  
inquiries, please visit DAN.org/contact.
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& 3000ft walls
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A fter learning that local fishermen 
used to catch nautiluses in our 
bay, my buddy and I decided 

to try blackwater dives in the same 
area. Nearing the end of my dive and 
low on air, I began finning back to the 
downline while searching the water 
with my dive light. Out of the dark, 
something odd caught my eye just up 
ahead. It looked like a jellyfish, but it 
was moving quickly and continuously 
angling away from me. I tried to get a 
better look, but it changed direction and 
headed for deeper water.

Kicking even harder, I dived straight 
down and was finally able to see the 
passenger. I could not believe my eyes: 
A female paper nautilus (Argonauta 
hians) had attached herself to the top of 
a jellyfish (Pelagia noctiluca). I had seen 
hitchhikers on jellyfish before, but I never 
expected to see a female paper nautilus 
at the helm. 

Now very deep and upside down, 
I struggled to get the subject in my 
viewfinder. Just as the pair began to 
slow down, I realized I was nearing an 
out-of-air situation. I managed a few 
more shots of the seabound argonaut 
before it finally angled away. As I 
headed for the surface, I looked back to 
catch one last glimpse of the tandem 
as they faded from my sight and back 
into the dark. 

PARTING 
SHOT
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By Mike Bartick 
saltwaterphoto.com

NAUTILUS 
AND JELLYFISH

EQUIPMENT: Nikon D500, 60mm Micro-
Nikkor lens, two Sea and Sea YS-D2J 
strobes, Kraken Hydra 2800 torch
SETTINGS: 1/250 sec @ f/20, ISO 320
LOCATION: Anilao, Philippines



TRAVEL BOLDLY.

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

Explore DAN Travel Insurance at DAN.org/TRAVEL

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

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

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

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

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

DEEP DOWN YOU WANT THE BEST
SCUBAPRO.COM

THE NEXT GENERATION GALILEO HAS ARRIVED. 

INTRODUCING THE G2.

COMPASS 
SCREEN

LIGHT 
SCREEN

DAN.org/JOIN

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

SMALL COST. BIG BENEFIT.
DAN’s Dive Accident Insurance  
benefit provides coverage of up to 
$500,000 for medical dive accident 
expense and pays 100% of eligible 
expenses. Considering a dive-related  
injury or illness can set you back  
thousands of dollars, it pays to  
be prepared.

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

Barotrauma

Decompression 
Sickness Marine 

Envenomation

2% Arterial Gas Embolism (AGE)
2% Fatality

2% Pulmonary Edema – IPE
2% Nonfatal Drowning
2% Motion Sickness

Other

44%

9%

28%

9%
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