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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, sf@stephenfrink.com, +1-305-451-3737 

Diana Robinson, Ad Services Manager, drobinson@dan.org, +1-919-684-2948
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You have a medical emergency on a trip and need to get home. That’s when DAN 
TravelAssist can help.  

DAN.org/Join-DAN

A diver injured in Maldives relied on DAN TravelAssist for an emergency 
medical evacuation and transportation to a hospital. See the full story at 
DAN.org/Claim-Stories. 

A WORLD OF DIFFERENCE

DCS in Maldives

Emergency Medical Transportation    US$   590

Emergency Medical Repatriation                                                       
(DAN Member & Companion)       US$8,204

Phone Calls       US$     73
Translation Services       US$      50

Total Provided through
DAN Membership*       US$8,917

Total
US$8,917

The scenario summarized above is offered only as an example.  Coverage depends on the facts of each case and the terms, conditions and exclusions of the 

policy.  Coverage may not be available in all states or outside of the U.S.  Visit DAN.org for complete details.

*This is only a brief description of the coverage(s) available.  The Policy will contain reductions, limitations, exclusions and termination provisions.  

Depending on the state of residence, insurance is underwritten by either:  The United States Life Insurance Company in the City of New York.  National 

Union Fire Insurance Company of Pittsburgh, Pa. with its principal place of business in New York, NY.  Coverage may not be available in all states.  Travel 

Assistance Services provided by Travel Guard.

                     NUFIC-SM-12299-20-WODMV

https://dan.org/Join-DAN
https://dan.org/Claim-Stories
https://dan.org/
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Divers can embrace the   

present while exploring the  
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 contest inspire a longing for new 
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THIS PAGE: Leru Cut, a small chasm 
bisecting Leru Island, is an iconic dive in the 
Solomon Islands. This signature Solomons 
photo of a diver silhouetted through the shafts 
of light knifing through the dense vegetation 
above occurs best in the morning light.  
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ON THE COVER:

WINNER
OCEAN SUNFISH
Nusa Lembongan, Indonesia
By Yung-sen Wu

One of the world’s heaviest bony 
fish, the ocean sunfish (Mola 
mola) has developed some unique 
symbiotic relationships with a 
variety of species, from seagulls 
to wrasses. The sunfish will signal 
when they need a cleaning of their 
scaleless body, which is covered 
with thick, elastic skin. Their size 
and slow movements allow them 
to sometimes be a habitat for more 
than 40 species on a single fish. 
While sunfish often hunt at depths 
between 600 and 2,000 feet, I 
photographed this one at 121 feet. 

Sony a7R III, FE 12-24mm f/4 G lens 
at 24mm, 1/100 sec, f/8, ISO 640, 
Seacam Seaflash 150D strobes (2), 
Seacam housing
FB @acewuuwp
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BOBTAIL SQUID 
Anilao, Philippines

By Andrey Shpatak

One of the simplest and most beloved dive 
sites in Anilao is near Anilao Pier, where the 

depths range from 6 to 16 feet (2 to 5 meters), 
and you can wander for hours in search of 

interesting animals. On the final night dive of a 
blackwater trip, I started taking photos of this 
small squid at a depth of 6 feet  (2 meters). As 

it began to rise to the surface of the water,  
I had only a moment to take this shot before 

the squid changed its position and depth.

Nikon D500, 60mm lens, 1/100 sec, f/20, ISO 400, 
Inon Z-220 strobes (2), Sea and Sea housing

IG @andrey_shpatak
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FROM THE SAFETY STOP

IF YOU AND A BUDDY HAVE EVER BEEN 
MOMENTARILY LOST on a night dive, you understand 
how darkness can prolong a problem you encounter 
underwater. In these continuingly uncertain times, 
darkness as obscuring as the ocean at night has surrounded 
all of us at one point or another. For divers, this darkness 
may have come from fear about our future fitness to dive, 
the survival of our businesses and livelihoods, or the health 
and safety of ourselves and those near and dear to us.  

Being lost during a night dive, even briefly, can make 
you feel as though you’re at the mercy of an unforgiving 
sea. If you have experienced it but you’re reading this 
article, you probably didn’t panic uncontrollably or give 
up, and you likely stuck with your training and solved 
your problem. This quick adaptation and composure 
under pressure led you back to your starting point, which 
you were able to find with the help of a guiding light —
perhaps the one marking the anchor line. 

Just as uncomfortable and even scary dives force us to 
become better divers, bad and uncertain times force us 
to think, adapt and grow. If I’ve learned anything about 
divers over the years, it’s that they can handle fear better 
than most people and use innovative thinking to quickly 
adapt and conquer almost any challenge thrown their way. 

Although the aftershocks of this pandemic continue to 
be felt throughout the dive community, DAN® remains 
committed to guiding divers to a better, safer diving future 
— much like a light on an anchor line can lead you back 
to safety. 

To continue supporting divers, DAN’s doctors, nurses 
and emergency medical technicians remain on the line 
for those in need of emergency medical assistance. 
Throughout this pandemic our medical services call center 
has been flooded with dive safety and dive medical queries 
related to COVID-19. Our staff remains hard at work to 
provide reliable information to divers worldwide.

By Bill Ziefle

PERSPECTIVES

A Guiding Light 
to Safer Diving

“Just as 
uncomfortable 
and even scary 
dives force us to 
become better 
divers, bad and 
uncertain times 

force us to 
think, adapt 
and grow.”
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DAN researchers and dive safety experts have also been 
creating and publishing guidelines and tools for divers to 
use as they consider getting back in the water. As discoveries 
about the novel coronavirus are made, our staff is working 
to identify and circulate science-based recommendations 
that allow a healthy and safe return to diving. To keep 
divers informed and prepared, we’ve spent the past few 
months publishing numerous medical, risk management 
and dive safety articles for divers and dive business owners, 
and we’ve produced webinars to directly connect our 
specialists to divers who can benefit from our guidance. 
We’ve also made DAN e-learning courses free to access 
online so you don’t have to put your learning on hold. 

Our medical experts have been working with the 
Undersea and Hyperbaric Medical Society (UHMS) and 
many other organizations to update and refine the World 
Recreational Scuba Training Council (WRSTC) Diver 
Medical Participant Questionnaire — the form divers 
complete when they enroll in any dive training course. In 
this collaborative effort, our doctors also helped update and 
refine the WRSTC Diver Medical Physician’s Evaluation 
Form and the Diving Medical Guidance reference 
materials, which are peer-reviewed resources for physicians 
seeking useful information about how specific conditions 
relate to diving. These updated materials incorporate the 
most up-to-date dive medical recommendations into forms 
that divers and instructors use to prevent unnecessary 
injuries. The forms now include provisions and guidelines 
for evaluating divers who have had COVID-19 or may be 
experiencing symptoms.

In addition to this collaborative effort to help prevent 
dive injuries, DAN’s research and medical experts have 
published the Schedule for Lifelong Medical Fitness to 
Dive Evaluation, which is designed to promote divers’ 
medical fitness to dive throughout their lives. This 
reference is intended for use by divers, dive professionals 
and doctors to establish a schedule for medical 
questionnaires and physical evaluations based on age and 
other relevant factors, which helps promote divers’ safety 
through their entire dive careers.  

DAN Research has also published the 2019 DAN 
Annual Diving Report, which is a free download on  
DAN.org. This report analyzes scuba, freediving and 
rebreather incident and fatality data from around the 
world and includes real case reports that any diver can 
read and understand. We publish the report every year 

to improve understanding of dive accidents and to 
help divers prevent and mitigate them. Through our 
publications and media outreach, we hope to empower 
and guide divers not only to get through these times but 
also to emerge more resilient and better prepared. 

While our medical professionals and dive safety experts 
have been working to help divers remain safe for their 
entire diving lives, our insurance teams have been firing 
on all cylinders to ensure that DAN members continue 
to have full access to their membership benefits and dive 
accident insurance policies. Although many people assume 
that no one is diving right now, data suggest otherwise: 
Insurance claims for the first quarter of 2020 were 50 
percent higher than during that same period in 2019. In 
the second quarter we saw costlier claims, primarily due to 
increased expenses of evacuation and treatment — a direct 
result of extra precautions required by the pandemic. 

Thanks to the continued support of members like 
you, DAN can staff a 24/7 emergency hotline for divers 
worldwide, facilitate emergency evacuations and provide 
answers to divers’ medical questions. We can conduct 
lifesaving research and collaborate with organizations 
around the world to develop interventions that make 
diving safer. We can reach out to dive professionals to help 
them mitigate risks and safely reopen their businesses. 
We can continue to cover dive accident costs and medical 
expenses when other insurance cannot. 

With your support, DAN can remain available to divers, 
as we have been for 40 years, as a light in the darkness that 
guides divers to a safer diving future. AD

“Thanks to the continued 

support of 
members like 
you, DAN can staff a 
24/7 emergency hotline for 
divers worldwide, facilitate 
emergency evacuations and 
provide answers to divers’ 
medical questions.”

https://dan.org/
https://dan.org/
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WE LOVE THE LETTERS AND MESSAGES our 
Divers Alert Network® members send us after each issue 
of Alert Diver. Quite often, they are complimentary 
about a photo or an article, but occasionally they point 
out something we’ve done wrong, and we gratefully get 
to learn from that. 

In our Q2 2020 issue, we received several responses 
about a photo illustrating an out-of-air rescue scenario. 
The problem raised was that both divers were kneeling 
in the sand while buddy breathing. As an example, we 
received a very thoughtful email from Turk Vangel, 
general manager of Desert Reef Dive Systems:

Upon seeing the latest Alert Diver magazine, I am 
a bit perplexed by the image on Page 66, which shows 
an out-of-air regulator exchange. As professionals, 
we have a duty to demonstrate and role-model 
proper diving and training. Divers kneeling is not in 
alignment with this. DAN itself, in a 2016 report, 
cited proper weighting as one thing they wanted to see 
a change in the industry. Proper weighting makes it 
next to impossible to kneel. 

This is not to mention the marine life that lives 
in the sand as well as divers learning to kneel when 
there is a problem. If diving a wall, how does one 
kneel? All training of skills should be as they would be 
experienced on a real dive, which is neutral and  
in trim. 

The fact that DAN would publish this and 
continue to perpetuate the idea that kneeling is OK 
saddens me. I expect more from DAN and hope this 
trend ceases to exist in future publications.

I responded: 
You make an excellent point. I’ve spoken to instructors 

and certification agencies about this issue, as you are not 
the first to suggest it is problematic. The consensus is that 
this goes on in the real world of scuba instruction quite 
commonly, but teaching methodology and aspirations 
are increasingly aligned with neutral buoyancy for both 
the safety of the midwater out-of-air emergency and the 
environmental consideration of any contact with the 
ocean floor. 

The whole “should I touch sand” issue is one 
underwater photographers face as well. Where, if 
anywhere, is it safe to touch the ocean floor? I don’t know 
that for certain and am actively pondering my actions 
in that regard. We know we can’t touch the reef. Do we 
know for sure we can’t touch the sand? I truly don’t know 
the answer to that and will engage a marine biology 
expert for my edification and possible future publication.

I reached out to Les Kaufman, professor of biology in the 
Boston University Marine Program, for clarity on that issue. 

Who can I chat with about the hazard of divers 
kneeling in sand relative to the environment? Who 
can speak with unchallenged authority on that issue?
Les Kaufman: Unchallenged authority? Anyone who 
claims unchallenged authority is a sitting duck for being 
challenged. As it happens, I currently have a grant to 
study sand-mining impacts. Kneeling on the sand is a 
little different from tearing up acres of it and dumping 
it somewhere else, but it got me thinking. 

BENTHIC BLUES
Text and photo by Stephen Frink

FROM THE SAFETY STOP

PUBLISHER’S NOTE



There are several kinds of possible impacts 
from lots of sand-kneeling — though it’s all a bit 
of a stretch unless we’re talking about hordes of 
divers. First, there is the possible direct impact 
on the sand assemblage. Invertebrates would 
be unlikely to be greatly affected unless they 
were directly targeted somehow. For example, 
it isn’t good to keep touching fanworms to 
make them go into their tubes, because after a 
while they might starve. Vertebrates might be 
different. If the divers are kneeling in the sand to 
photograph garden eels or yellowhead jawfish, 
harassment could be an issue. 

When we’re working on the coral restoration 
farms in the Florida Keys, it seems that coral 
nubbins that drop onto the sediment — at least 
in Hawk Channel — don’t do well afterward. It 
makes me wonder what is going on in the sand 
that isn’t so good these days. Ken Nedimyer, 
founder of the Coral Restoration Foundation, 
first pointed this out to me. 

There is at least the possibility that when 
we kneel in the sand and then swim over the 
reef, the particles that adhere to our wetsuits 
may fall off and could spread pathogens to reef 
corals that might otherwise stay at bay. We do 
not have this problem in Belize. Parrotfish are 
pooping sediment over corals all the time, but 
most of that is ground up carbonate directly 
from the reef itself. We’ve suspected (and it’s 
been demonstrated) that parrotfish can cross-
contaminate corals, either by biting or pooping. 

In the specific photo that spawned this 
conversation, the bottom is rubble, not 
sand. Would that change your response?
LK: In heavily trafficked areas, anyone 
concerned about kneeling has a good point. 
In general, it is not a serious environmental 
problem for divers to occasionally kneel on 
sand or rubble well away from living corals and 
sponges. This is true provided that divers don’t 
do it much, they dust themselves off before 
swimming off over the reef, and they don’t 
make it a regular practice. 

A lot of mucking around will stir up 
sediment that can harm both sand-dwelling 
and reef-dwelling organisms, and there is some 
possibility that sediment adhering to your 
wetsuit could spread disease when it falls on 
living corals. If you don’t habitually maintain 
neutral buoyancy, you will eventually do more 
severe damage somewhere. AD

ALERTDIVER.COM  |  11DAN.ORG  |  11
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I enjoyed reading “Dive Deprivation” (Publisher’s Note, 
Second Quarter 2020) and was particularly struck 
by Stephen Frink’s story about the dolphins swirling 
around him and in effect pushing him to the surface. 
I heard a similar story years ago from a diver I met in 
New Zealand. She had run out of air on a freedive and 
was near panic mode; she credits the dolphins swirling 
around her with saving her life. I was thrilled to read 
about this similar experience. Magic!

— Terry Ward, via email

UNDERWATER MONOVISION  
I just finished the excellent article on prescription 
dive masks by Joshua Nowitz (Gear, Second Quarter 
2020) and have a small addition to his advice about 
corrections for presbyopia (reading lenses or bifocals). 
As an optometrist and occasional diver, I’ve tried 

most of the methods for correction of near vision. 
An older method we utilize with contact lenses, 
called monovision, corrects the dominant eye for 
distance vision and the other eye for near vision. This 
process usually works with contact lenses, and I have 
occasionally even used it for eyeglasses.

A few diver friends and I have found that using a 
monovision method for prescription dive masks works 
quite well. Setting the power of the “reading eye” for a 
mid-distance — approximately 2 to 4 feet — allowed 
for reading our gauges and computer and also for 
viewing objects of interest. The small discrepancy 
between the vision of each eye has rarely been 
bothersome in my experience. 

Thanks, DAN and Alert Diver, for the ongoing 
excellent work.

— P.D. Padfield, O.D., FAAO, Goderich, Ontario

Saved by Dolphins
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As Bonaire’s premier full-service dive resort, Buddy Dive has something for every diver. A top-rated house reef is 
just a giant stride away from the dive center docks, daily boat trips visit top sites, and a drive-through fill station 
streamlines shore diving excursions. Buddy provides full support for photographers, tech divers, and offers a wide 
range of continuing education programs. Ashore, divers can relax and enjoy apartment-style accommodations. 

Buddy Dive Delivers the Best of Bonaire

DRIVE & DIVE PACKAGE: $1,073 per person/double diver includes  
7 nights Studio accommodations, options available to upgrade to 1, 2 
or 3 bedroom apartments, 6 days of unlimited shore diving, free Nitrox 
upgrade, breakfast daily, 8 days vehicle rental including taxes, welcome 
drink, manager’s rum punch party, free WiFi, roundtrip airport transfers, 
hotel tax and service charge.  Add $210 per diver and upgrade to 6 days 
1-tank boat dives. Valid 4/10/21-12/17/21.

BE EVEN MORE PREPARED 
I always enjoy Alert Diver. 
As a recently retired 
firefighter and medic of 
many years, a few things 
stuck out to me in “Keep 
Calm, and Be Prepared” 
(Skills in Action, First 
Quarter 2020). (1) In 
the event of anaphylaxis, 
immediately call 911 first 
before calling the dive 
shop. Anaphylaxis is a true 
emergency and may quickly need advanced life support, 
especially if the airway closes completely. (2) Always 
have oxygen nearby when diving. (3) Outdoor settings 
present challenges; the diver’s medical statement should 
have listed an acute bee sting allergy, and the instructor 
should have reviewed it. If you’re outside and bees are 
present, ask about allergies. 

The instructor remaining calm was paramount in the 
positive outcome. I’m glad everything worked out, and 
I wanted to suggest a few additions to the emergency 
action plan.

— Randell Nations, via email

FLASHBACK 
It was with warm feelings and memories that I read “A 
History of Helping Divers” (Perspectives, First Quarter 
2020). It took me back to a time four decades ago. It 
was 1978, and little did I realize that I was a witness 
to dive history being made. As a second-year resident 
in otolaryngology in Miami, Florida, I convinced 
my chairman to allow me to attend a dive medicine 
meeting in Bonaire that was being sponsored by a 
nascent organization later to be named the Undersea 
and Hyperbaric Medical Society (UHMS).

The organizer of the meeting was Jeff Davis, and one 
of the speakers was Peter Bennett; both of them were 
instrumental in establishing DAN. Being a diver and a 
new doctor, I figured this was a golden opportunity to 
be a part of a new subspecialty: dive medicine. 

When I returned to Miami after the course, I was 
mentored by Dick Rutkowski. Now, 42 years later as an 
associate professor of surgery and microbiology at Florida 
Atlantic University, a dive professional and a member of 
DAN and the UHMS, I continue to carry the torch by 
hosting two courses each year on updates in dive medicine. 

Those were exciting times. We owe so much to those 
early pioneers as well as to DAN and UHMS today.

— Gary Rose M.D., F.A.C.S., via email
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FREEDIVING SCIENCE
THE WHITE SANDY BEACH, the surrounding 
cliffs and the deep blue just feet away make Dean’s 
Blue Hole in the Bahamas a safe haven for us and a 
mecca for freedivers worldwide. It is the second-deepest 
marine sinkhole in the world, yet it is accessible from 
land. Harboring coral reefs and other marine life, it is 
an ideal oceanic microcosm, sheltered from prevailing 
winds and boats — the perfect lab for our research. Not 
far beneath the sea surface, a series of limestone ledges 
form a narrow shaft leading to a large room that expands 
down to 663 feet (202 meters). 

Dean’s Blue Hole is connected to the ocean through 
a shallow bay and is easy to access once on Long Island. 
But this remote outer island has limited resources. We 
plan our scientific expeditions weeks in advance to 
ensure we bring everything we need, have a complete 
assessment of possible risks and have our daily dives 
organized. The logistics of science expeditions are 
critical to meet project goals and funding limitations. 
We also train continuously to keep ourselves ready for 
the demands of our dives.  

We are on a mini-expedition to service a hydrophone 
tied to the wall of the blue hole at around 50 feet (15 
meters). As freedivers, we will be doing breath-hold 
dives. To prepare for our short dives, we did not have 
to fill tanks or haul heavy scuba gear on the soft sandy 
edge of the hole. Our plan this morning is to remove 
the hydrophone from its bracket so we can service it 
at our nearby local villa. The hydrophone has been 
recording unique passive acoustic data for nearly a 
decade, documenting for the first time the soundscapes 
of a marine sinkhole. The tidal flow orchestrates 
the distinctive sounds of the blue hole’s sand falls 

and resident fishes, punctuated with occasional calls 
of freedivers doing a mouthfill and even moans of 
whales penetrating through what could be caves in the 
limestone from the adjacent Atlantic.

Today the blue hole is at its best. It is one hour 
before low tide, and the ebbing seas have left a calm 
glassy surface. From shore we can clearly see the first 
underwater ledge with juvenile jacks darting along the 
sandy slope. We gear up with our two-piece wetsuits, 
low-volume masks, long fins and, most important, the 
correct amount of weight on our elastic belts so we are 
positively buoyant at the surface on an exhale. 

With our float and drop line, we take a few steps 
before we are suspended over the deep blue. The sandy 
ledge behind us funnels into beautiful sand falls. With 
a few more kicks we cross the opening of the hole 
and can see the hydrophone below the first ledge. The 
resident barracuda has already come to greet us. I signal 
to my husband and dive buddy, Ricardo, to let him 
know I will dive first. I am already feeling good because 
we did our stretching and breathing exercises early 
this morning. Now I need a few minutes to relax and 
prepare for our first reconnaissance dive. 

I take my peak inhale, bend and begin my slow 
vertical descent. I know how many kicks it takes to pass 
the first ledge. I flatten out and face the hydrophone. 
A lot of growth is on the cylinder casing, but the lines 
are in good shape. The nuts on the bracket are loose 
enough to turn by hand. Keeping my dive brief, I 
return to the surface. Ricardo has been watching me 
the whole way and coaches me through my recovery 
breaths and OK sign. “Looks good,” I tell him after my 
recovery. “We won’t need the wrench today.”

FOR
By Claire Paris, Ph.D., and Ricardo Paris

14 FREEDIVING FOR SCIENCE  F  20 CAN NEAR-INFRARED FLUORESCENCE 

IMAGING HELP IDENTIFY CORAL BLEACHING EVENTS?  F  25 OIL IN THE GULF  

F  28 DAN MEMBER PROFILE  F  30 TRAVEL SMARTER  F  31 DAN DISPATCH, 
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Claire descends to the first 
ledge and entry shaft at 

Dean’s Blue Hole. 
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Ricardo and I take turns diving to loosen the bracket, 
communicating between each dive, after recovery, to relay 
our next dive plan. We’ve done this procedure enough times 
and have prepared well enough to slide out the hydrophone 
after just a few dives of 90 seconds or less. Now we have 24 
hours to download the data, service the hydrophone and 
redeploy. Our mini-expedition went well — with favorable 
weather, good visibility and quick extraction — so we have 
time to do some dives for fun and exploration.

I love my work as a professor in the Department of 
Ocean Sciences at the University of Miami’s Rosenstiel 
School of Marine and Atmospheric Science. My research 
is dedicated to biological oceanography and ocean 
conservation. While it is a great feeling to freedive in 
the ocean for research, it is an even bigger thrill to 
successfully obtain data for analysis. My first science 
expedition to Dean’s Blue Hole was an extension of work 
I had been doing all across the world. 

I am also a competitive freediver. We first came to 
Long Island to train with William Trubridge, a holder of 
multiple world records and a world champion freediver. 
After diving Dean’s Blue Hole, I was hooked with both 
freediving and Long Island. I started a multiphase 
project there with multiple experiments, including a 
behavioral chamber I designed for fish larvae and used 
with colleagues in Australia, Belize and South Florida. 
During that first Long Island expedition, explorer and 
cave diver Brian Kakuk helped me install the hydrophone 
to continuously study the sounds of the blue hole.

A few years ago we determined that other researchers 
and students could benefit from learning the freediving 
skills we were applying to our underwater research. They 
could use such techniques in various studies, including 
those that involve observing subjects, sampling, tagging, 

deploying and servicing moored instruments, laying 
transects, researching plankton and outplanting coral. 
Freediving can facilitate scientific research where sites 
and tasks are within a safe breath-hold depth. Some 
scientists who use freediving to study corals, sharks and 
whales wanted a scientific freediving course to help them 
establish safety protocols and improve their team members’ 
freediving skills. 

At that time Ricardo, who has a degree and experience 
in marine sciences, had been teaching freediving courses 
for almost 10 years and had assisted me with fieldwork 
on various expeditions. We had competed in several 
international freediving competitions, and he helped 
coach me to four U.S. national records. We understand 
freediving risks and know well the importance of safety. 

Recreational freediving courses teach students about 
safety, techniques and the benefits of descending and 
ascending on a breath-hold. Our scientific freediving 
course would focus on additional skills required for 
safely planning and executing dives on a breath-hold to 
perform tasks at depth. Just as high-altitude expeditions 
require guidance from mountaineering experts, scientific 
freediving expeditions need guidance from scientific 
freediving specialists.

We collaborated with friends and colleagues to draft a 
course that would raise awareness of the risks, promote 
safety, teach the required skills and establish guidelines 
for freediving in science. We worked closely with the risk 
management department at the University of Miami to 
demonstrate how the course would better prepare students 
and researchers and mitigate fieldwork risks. Everything 
seemed to fall into place in 2018 when the Rosenstiel 
School began construction of the state-of-the-art scientific 
dive training facility called The Splash. The 15-foot-deep 

DIVE SLATE

FREEDIVING SCIENCE
FOR From left: Ricardo and Claire pose after retrieving the hydrophone at 

Dean’s Blue Hole. • Scientific freediving students train in dynamic 
techniques at The Splash facility of the University of Miami.
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Restaurant on-site.
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As home to hundreds of wrecks, thousands of species and the 
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pool and the small fleet of research vessels would be 
ideal resources for our required water sessions. 

The school approved our scientific freediving course, 
which was available to students for Spring 2020. With 
registration limited to eight students to provide a safe 
teacher–student ratio, the course immediately filled 
with four graduate and four undergraduate students 
and a few more on a waiting list.

The course offers two tracks. Track one is for full 
certification as a beginner (Level 1) freediver, which 
provides training for dives to 30–50 feet (10–15 meters), 
or intermediate/advanced (Level 2) freediver, which 
provides training for dives to 65–80 feet (20–24 meters) 
and for scientific freediver academic course credits. 
Track two is for those who do not achieve freediver 
certification but take the course for scientific freediver 
academic credits. In addition to providing the general 
skills required to plan and safely conduct underwater 
research and fieldwork, the course includes the DAN® 
Basic Life Support and Emergency Oxygen training.

In the first few months of the semester, we covered 
the history and evolution of freediving, physics, 
physiology, safety and rescue, and applications 
to science, and we began our in-water sessions 
at The Splash facility. We had planned to begin 
underwater skills and scientific task practice in 
March, but COVID-19 changed everything. In 
our “dry and distant” online teaching, we covered 
important learning objectives for scientific freediving 
such as logistics, risk assessment, safety plans, gear 
preparation, and marine mammal and freediver 
physiology. Guest lecturer Peter Zuccarini spoke about 
underwater cinematography and how freediving has 
allowed him to get close encounters with animals. 

The Rosenstiel School’s scientific freediving course 
is the first of its kind. Other academic institutions, 
scientists and instructors want to introduce similar 
courses, so we are developing a scientific freediver 
specialty certification training. The course represents a 
much-needed foundation to establish safety protocols, 
plan underwater fieldwork and prepare students for 
other scientific freediving specialties. With the support 
of other researchers and educators worldwide, we are 
pleased that our scientific freediving course will make 
scientific fieldwork safer. AD

FREEDIVING SCIENCE
FOR

From top: Claire cruises along the Belzona Barge at 
30 feet. • This aerial view shows The Splash facility. 
• Claire secures the hydrophone deployed on the first 
ledge of Dean’s Blue Hole.
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WE LIVE IN THE ANTHROPOCENE: Humans 
affect the very world we inhabit. Deforestation, fossil fuel 
use and environmental pollutants such as plastics and 
pesticides are changing our world. The oceans and the 
reefs within them are not immune to these effects. 

Coral-bleaching events and the coral death that often 
follows are among the most serious challenges in marine 
ecology today. Despite decades of scientific investigation, 
researchers have not yet discovered an effective way to 
identify the onset of bleaching events, which result in the 
loss of the endosymbiotic algae that reside within corals. 
The algae contain chlorophyll and use photosynthesis 
to produce carbohydrates that they supply to the corals. 
Without the algae, there’s no chlorophyll for the corals. 

Researchers can monitor changes in terrestrial 
chlorophyll by examining near-infrared chlorophyll 
fluorescence (NIRChlF), even by satellite, but they 

have done little work on near-infrared (NIR) imaging 
underwater. The first 6 feet of the ocean’s surface absorbs 
most NIR light from the sun, so aerial or satellite imaging 
of NIRChlF isn’t possible. 

We recently published a scientific paper using 
commercially available equipment to image NIR fluorescence 
from chlorophyll in corals.1 We lack the time and ocean 
access, however, to do much of the basic control work 
that might allow remote underwater imaging of NIRChlF 
to become a part of the solution to identifying bleaching 
events. We invite divers and underwater photographers who 
are willing to make a modest investment in their imaging 
equipment to help us further develop and improve our 
methodology. Any diver can become a part of the solution by 
engaging in citizen-science research.

We affectionately call the camera setup we used to 
get data for our published work “the beast.” Not all the 

DIVE SLATE

Text by Jittiwat Sermsripong, Latisha Jefferies, Abby Jennings, Andrea Giordano and Barry W. Hicks
Photos by Barry W. Hicks

CAN NEAR-INFRARED 
FLUORESCENCE IMAGING 
HELP IDENTIFY CORAL 
BLEACHING EVENTS?

The near-
infrared (NIR) 
fluorescence-
imaging system 
the authors 
call “the beast” 
includes a 
camera, housing, 
tripod, a longpass 
(LP) near-infrared 
filter, tricolor or 
blue LED dive 
lights, shortpass 
(SP) light filters 
and a dual 
diopter holder for 
the filters. Divers 
can use a much 
simpler setup to 
help with NIR 
imaging.
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equipment is necessary to begin, but an understanding 
of how we have assembled our NIR fluorescence-imaging 
system should help others to mimic and improve upon it. 

You must have a camera with custom white-balance 
settings and an underwater housing. You will need to 
remove the internal infrared filter, which you can do 
yourself if you are a camera expert or you can pay a 
commercial dealer about $250 to make the modification 
for you. You will also need a longpass NIR filter (about 
$15) to put over the lens.

If you want to get more serious, a pair of good tricolor 
or blue LED dive lights ($150–$1,000), hardware and 
tripod ($100–$400), shortpass light filters ($250) and a 
dual diopter holder for the filters ($250) will allow you to 
make your own similar beast setup. 

To illustrate the process, we collected images of a great 
star coral (Montastraea cavernosa) on a night dive in the 
Caribbean Sea near Carriacou, Grenada. We used a camera 
with a macro lens on a tripod to take these images, but 
neither the tripod nor macro lens is an absolute necessity. 
For the far-left image we used white-light illumination and 
no filter. The middle image is with blue-light illumination 
and a yellow filter for viewing green fluorescent proteins 
and red emission (mostly from chlorophyll). The right 
image is with blue LED or white illumination below 675 
nanometers (nm) and an IR 720 nm filter on the camera 
showing only the NIRChlF. 

The center image clearly shows that fluorescent proteins 
and chlorophyll are not identically distributed, which 
may explain why fluorescent proteins don’t prevent solar-

induced bleaching in the native reefs despite research 
indicating that they can act as a sunscreen. If this 
sunscreen is supposed to help protect the endosymbiotic 
algae inside the corals, it is not sufficiently applied to do 
the job. The NIRChlF image on the right confirms the 
chlorophyll distribution. Regions in the center image 
showing the most intense red fluorescence are also the 
brightest in the NIRChF image. 

Divers can perform this type of fluorescence imaging 
in daylight because of limited infrared light penetration 
below about 10 feet. To start your own imaging sequence, 
find a coral near a sandy bottom where the tripod can 
be set up to minimize impact. Use a white dive slate 
as a target for setting custom white balances on the 
camera; generate a separate setting to use each with each 
combination of lighting and filter set (white lighting with 
no filter, blue LED lighting with yellow filter, and blue 
lighting with a NIR 720 nm longpass filter). Using a 
tripod will ensure that all the images will be in register. 

A standard lens at a greater distance rather than a 
macro lens might capture more information on larger 
specimens and without a narrow depth of focus, but it 
could require longer exposures and necessitate use of a 
tripod to prevent blurred images. A macro lens is desirable 
because it produces a greater level of fine structure on 
chlorophyll distributions, and the close working distance 
between camera and subject means the water absorbs less 
NIR light. As with all macro photography, issues such as 
narrow focal depth can be problematic, but once you get 
started you’ll be hooked. 
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This imaging sequence of a great star coral uses, from far left, white lighting with no filter, blue LED lighting with a 
yellow filter, and blue lighting with a near-infrared 720 nm longpass filter. The center image shows green fluorescent 

proteins and red emissions from chlorophyll. The image on the right shows near-infrared chlorophyll fluorescence.

https://dan.org/
https://caradonna.com/
mailto:sales@caradonna.com


DIVE SLATE

We want to improve this imaging methodology so 
autonomous underwater vehicles (AUVs) can use it for 
remote imaging on large sections of the reef, similar to 
satellite imaging for terrestrial NIRChlF. While there are 
no guarantees, such technology might be able to identify 
the onset of a bleaching event.

Besides the unique photos you get from underwater 
NIRChlF imaging, NIR fluorescence-imaging equipment 
can help with other research. With assistance from 
the dive community, we would like to investigate the 
following questions:

• How deep can we photograph NIRChlF emission in 
daylight without external illumination?

• How deep can we find organisms that have endosymbionts 
containing chlorophyll? 

• How far from specimens can we photograph NIRChlF 
emission underwater with either ambient solar illumination 
(in daylight) or external LED illumination (at night)?

• What lenses work best at the maximum distance? 
• Which sponges have algal endosymbionts? 
• What unexpected marine organisms (such as tunicates or 

bivalves) have chlorophyll-containing endosymbionts? 
• Which organisms that normally contain chlorophyll (such as 

gorgonians) have members that do not?
• How much does chlorophyll content change seasonally in 

one coral? 
• How much NIR does endolithic algae in bleached or 

diseased corals emit? 

• Using video and time-lapse analysis, does chlorophyll 
redistribute when illuminated? Can this be detected? On 
what time scale? How does this vary with species? 

• Can chlorophyll photobleaching in one polyp be overcome by 
donation of chlorophyll from a neighboring polyp?

• Art can motivate some people in a way that science cannot. 
Altering white balance, lighting and filters when performing 
underwater NIR fluorescence imaging can lead to color 
effects like those seen in terrestrial NIR images. What 
types of art can you produce to motivate others to pursue 
underwater NIR fluorescence imaging?

There clearly is much to be done. If you are interested in 
helping to conduct some of these experiments and would 
like more information, contact Barry Hicks at barry.hicks@
afacademy.af.edu. AD
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This branching 
Acropora coral 
in the Egyptian 
Red Sea shows 
that chlorophyll 
(and hence the 
endosymbiotic 
algae) is confined 
in striated regions 
of the coral tissue.

Below: When 
conducting 
underwater NIR 
fluorescence 
imaging, altering 
white balance, 
lighting and filters 
can create some 
interesting color 
effects.

https://afacademy.af.edu/
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THE WATER IN THE GULF OF MEXICO ranges from 
clear, Caribbean-style blue along the West Florida Shelf to 
darker tannin-stained hues that characterize the oil-rig-heavy 
shorelines from Louisiana to Texas. Scientists once described 
the bottom of the Gulf as a marine desert because of its 
expansive sandy continental shelf, but over the years sunken 
ships and oil and gas infrastructures have littered this desert. 

Teeming with life, these structures provide essential 
habitats for corals, sponges and reef fish and are popular 
with schools of sport fish such as jacks, snappers and 
groupers, which has helped to elevate the Gulf of Mexico’s 
reputation as a diver’s paradise. But do divers really know 
what they are diving into? 

Despite the area’s beauty, the majority of the estuaries 
and coastal environments along the northern Gulf of 
Mexico coast are highly influenced by human activities 
that have decreased water quality. Human sources 
of pollution in the Gulf include excessive amounts 
of nutrients from lawn fertilizers, chemicals such as 
pesticides, and oil. Oil in the Gulf can be from several 
sources including natural seeps, oil and gas extraction, 
transportation activities, and petroleum consumption 
(e.g., land-based runoff, marine vessels, etc.). 

Pervasive in the western Gulf of Mexico, natural oil 
seeps have historically accounted for the majority of oil 
in Gulf waters. Now, however, thousands of small oil 
spills each year and continuously leaking infrastructure 
significantly augment the natural levels. In just 87 days 
the 2010 Deepwater Horizon (DWH) oil spill added 
to the Gulf about seven times the usual annual amount 
of oil from all sources. The chronic inputs of oil from 
all sources combined with those from large spills cause 
concern for the continuing degradation of environmental 
conditions and the health of organisms.

The most toxic components of oil are polycyclic aromatic 
hydrocarbons (PAHs), which can have varying effects on fish, 
such as changing their dietary habits, altering population size 
and growth rates, causing skin lesions, increasing disease, and 
modifying physiological outputs such as swim performance 
and cardiac function. Fish can efficiently metabolize and 
purge PAHs from their system to a point, after which the 
compounds can accumulate in fatty tissues such as the liver, 
which can lead to disease and toxicity. 

To gain a comprehensive understanding of the extent 
of PAH exposures on fish, our team from the Center for 
Integrated Modeling and Analysis of Gulf Ecosystems 

OIL IN THE GULF
RESEARCH FINDINGS 10 YEARS AFTER THE 
DEEPWATER HORIZON OIL SPILL
By Erin L. Pulster, Ph.D., and Steven A. Murawski, Ph.D.
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(C-IMAGE) research consortium circumnavigated the 
Gulf of Mexico to collect thousands of fish for analysis 
in one of the largest, most comprehensive studies ever 
conducted in a large marine ecosystem. We sampled a wide 
variety of fish and categorized them as pelagic species (e.g., 

tuna, billfish, jacks, dolphinfish), reef fish (e.g., snappers 
and groupers), coastal species (e.g., red drum, catfish) and 
offshore benthic species (e.g., hakes, tilefish, eels, dogfish). 

After bringing the collected fish to the University of South 
Florida’s College of Marine Science campus for analysis, we 
discovered that all of the fish had been exposed to PAHs, and 
the highest levels of exposure were from fish collected in the 
north central region of the Gulf near the site of the DWH 
oil spill and Mississippi River Delta (Figure 1). During the 
DWH spill, some oil attached itself to particles and sank to 
the seafloor, so we anticipated finding oil residues in benthic 
fish that live and feed on the ocean floor. We didn’t expect to 
discover that the highest exposures measured to date are in 
yellowfin tuna, a pelagic species, suggesting that oil pollution 
is chronic and widespread in the Gulf of Mexico. 

PAH exposure levels in fishes from the north central 
region declined the first few years following the DWH 
oil spill but have significantly increased since then and 
are still rising. Concurrent studies of tilefish and grouper 
following DWH showed steep declines in lipid content 

OIL IN THE GULF
Joel Ortega-Ortiz, 
Shannon O’Leary 
and Jack Morris 
haul back the 
pelagic longline as 
the C-IMAGE crew 
fishes near an 
offshore oil rig in 
the northern Gulf 
of Mexico. 

Below: Amy 
Wallace and  
Susan Snyder 
prepare to dissect 
a red snapper. 
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and condition, which are frequently used as indicators 
to assess the survival and reproductive success of fish. 
Researchers also documented changes in diet, high 
frequencies of skin lesions and population declines in red 
snapper. Many health effects and changes observed in Gulf 
fishes are known responses to oil and other pollutants and 
can significantly affect future population levels.

The north central region of the Gulf is particularly 
vulnerable to oil and PAH pollution because of the number 
of active oil rigs, annual spills, leaking wells and riverine input 
in the area. The region has the majority of the active rigs in 
the Gulf, located off the coasts of Louisiana, Mississippi and 
Alabama. Hundreds to thousands of documented oil spills of 
various magnitudes occur there each year. 

Thousands of miles of active and inactive platforms, 
pipelines and abandoned wells are also in the northern 
Gulf. These same structures that serve as ideal dive 
locations and provide essential habitat for marine life are 
also leaking oil and potentially threatening that same life. 
Some structures such as pipelines are leaking due to age 
or as a result of catastrophic accidents. The Taylor Energy 
Mississippi Canyon (MC20) platform toppled during 
Hurricane Ivan in 2004, for example, and continues to 
leak today. Another source of leaking oil is sunken ships, 
such as the sporadically leaking tanker Joseph M. Cudahy, 

which was carrying 78,000 barrels of oil when it was 
torpedoed during World War II off the northwest coast of 
the Florida Keys and Dry Tortugas. 

The oil industry continues to expand into ultra-deep 
waters of more than 6,500 feet (2,000 meters) and is 
encroaching on the moratorium region along the West 
Florida Shelf. As lease blocks expand into these ultra-deep 
locations, the inherent risk of subsurface blowouts similar 
to DWH intensify; proportional investments into the 
adequate technological advances required to prevent and 
stop a deep blowout have not been made. 

The environmental health of the Gulf continues to 
decline with the continued expansion of oil and gas 
activities as well as other anthropogenic pollutants. We 
need to find a balance between satisfying the petroleum 
industry and protecting environmental health before it’s 
too late. Otherwise, future generations of divers, snorkelers 
and beachgoers may not be able to enjoy the Gulf ’s 
underwater treasures. AD
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By Patricia Wuest

Hometown: Boston, Massachusetts

Years Diving: 18

Favorite Dive Destination: Bahamas

Why I’m a DAN® Member: To be part of an educated 

and informed community of resources and expertise 

like DAN is huge.

AS A SMALL BOY, AUSTIN GALLAGHER was 
obsessed with big animals and the unknowable vastness 
of the ocean. His family traveled extensively, including 
throughout the Caribbean. Despite his curiosity about 
marine creatures and being comfortable wearing a mask 
and snorkel, scuba diving intimidated him.

“Looking back, it was my father who was always 
encouraging me to get into diving because he knew how 
much I loved the oceans,” Gallagher said. “He created 
space and opportunities for me to explore my interests.”

Gallagher took a resort course in Aruba and then again 
in Grand Cayman when he was 12. He earned his full 
open-water certification in 2002 at age 16. “I realized 
that I needed to experience the ocean from a different 
perspective, and that was with scuba,” he said. 

As an undergraduate at Loyola University Maryland 
in Baltimore, he focused on getting into medical school. 
“I’ve always been analytical and loved the process of 
diagnosing issues and solving problems,” he said. “Even 
more, I love talking to people, so I think I would have 
really loved being an M.D.” As he mulled over his future 
career choice, however, nearly at “the last possible minute” 
he changed his mind. “I realized I wanted to chase my real 
passion: marine biology. Today marine biologists are seen 
as the new astronauts.” 

After starting graduate 
school in the marine 
science program at Boston’s 
Northeastern University, 
Gallagher began learning 
about the conservation 
challenges facing imperiled 
sharks. “The timing was 
interesting because a major 
shift was happening in the 
field of marine biology more 
broadly. All of a sudden 
we had a decade’s worth of 

profound reports coming out showing us how damaged 
the oceans were,” he recalled. “Some pretty eye-opening 
research was coming out on shark finning and shark 
declines. It was a major wake-up call.”

His master’s degree work focused on the stress 
physiology of sharks in fisheries. In 2010 he entered the 
doctoral program at the University of Miami, where he 
worked on shark ecology with Neil Hammerschlag. “We 
became great friends and shared many common interests 
in photography, storytelling and even music,” he said. 
“We accomplished a lot in five years.”

A term paper Gallagher wrote in an environmental 
economics class at Miami sparked his interest in 
demonstrating that sharks can play a larger role in local 
economies when they are protected. “I ended up going 
down a rabbit hole on the topic while I was researching,” 
he said. After creating a database that evaluated shark-
diving operations around the world, he expanded the 
work into a peer-reviewed scientific article on the scope 
and socioeconomics of shark-diving tourism worldwide, 
which Current Issues in Tourism published in 2011. 

While the general public usually isn’t aware of many 
research papers, Gallagher benefited from the exponential 
growth of social media and increased concern about 
sharks. “The notion of shark conservation became popular 
and better understood by the general public,” he said. 
“We had a heavily engaged audience for sharing our work 
online, thanks to social media.

 “It was very timely, since the movement to create shark 
sanctuaries had great momentum,” he continued. “We sent 
the paper to many of the leading NGOs [nongovernmental 
organizations] that were working on sharks, and they spread 
it like wildfire. The response was unbelievable. I was getting 
emails and phone calls from divers and conservationists 
around the world talking about how that paper was making 
a difference. To see the impact of a scholarly work like 

AUSTIN GALLAGHER
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that, at such an early point in my career, was extremely 
motivating and demonstrated to me the tangible impact 
science can have on something much bigger than yourself.”

Since then, Gallagher has been deeply involved in 
working at the national and international levels to 
link shark research to policy and advocacy efforts. He 
does most of his work through Beneath the Waves, 
the conservation NGO he founded. “We’re engaged in 
projects ranging from studying the diving of tiger sharks 
to surveying deep-sea ecosystems and working with local 
governments to assist with marine protected areas,” he 
said. “It has been a wild ride — one that has taken lots of 
hard work and of course some luck.” 

Some shark science is well-known to divers — “Sharks 
keep coral reefs clean, which contributes to a good 
tourism product for island nations,” Gallagher noted — 
but other aspects are still not well understood, even by 
researchers. “Sharks are a unifying species that provide a 
lot to humanity,” Gallagher said. “They do a lot for us, 
and we should always remind people of this.” 

Beneath the Waves is embarking on a multiyear research 
campaign in the Caribbean, where Gallagher and his 
team are working with numerous governments to bolster 
shark conservation efforts through marine protected areas. 
“It is very exciting,” he said, “and it also involves a fairly 
large focus on deep-sea science and use of noninvasive 
monitoring techniques such as deep-sea drop cameras and 
environmental DNA. We’re working in many countries 
where diving is a critical piece of the puzzle.”  

Gallagher is grateful for the many influences and 
inspirations he’s had in his life, including his dad. “I 
think it’s critical to have someone always pushing you to 
do things, especially at a young age,” he said. He is also 
inspired by innovators, builders and entrepreneurs such 
as Walt Disney and Elon Musk, who take massive risks in 
pursuit of their vision. 

One visionary he admires is Swedish music producer 
Eric Prydz. “Many people consider him the Beethoven 
of electronic music,” he said. “His music is really 
inspiring, but even more impressive are his live 
performances. He is constantly pushing the boundaries 
of live music by integrating the latest immersive 
technologies and visual effects.” If massive productions 
involving 3D projections, holograms, multistory screens 
and crowds in the thousands seem a far cry from the 
vast, immersive silence of the ocean, Gallagher said the 
similarity stems from Prydz’s ability to curate emotion 
in an audience: “We’re both storytellers trying to  
mix our craft with media to make an impact with  
an audience.” 

These varied influences have crystallized Gallagher’s 
path in building a business focused on ocean science. But 
most important, he said, are “the amazing people I’ve met 
through my work. Sharks really do unite us all.” AD
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THE CORONAVIRUS PANDEMIC has prompted dive 
professionals and businesses around the world to enact 
stronger infection-control measures for the safety of divers, 
staff and themselves. As areas lift lockdown orders, divers 
are eager to return to the water — perhaps staying close 
to home — and are committed to keeping themselves and 
their dive buddies safe. 

How can you determine if it’s safe to dive, and what 
should you look for when choosing a dive shop? When 
diving with a dive operator or renting equipment, ask 
what infection-control procedures they have implemented. 
These procedures are largely up to individual dive operators 
to determine and execute. Also ask about their gear-
disinfection procedures as well as how they will manage the 
risk of disease transmission during dive activities. Are boats 
at reduced capacity? Are masks required? 

If their answers aren’t satisfactory to you, it may be prudent 
to dive elsewhere. For information about diving and COVID-
19, visit DAN.org/COVID-19. Divers may wish to implement 
the following recommendations as they return to diving. 

Cover your equipment. Disinfection isn’t necessary 
between dives, but people sometimes like to mill around 
on the boat or shore during surface intervals. To prevent 
someone else from contaminating your equipment, cover 
any gear that will come in contact with your mouth, nose 
and eyes. Cover your second stages with a bag or put them 
into your buoyancy compensator’s pockets, and stow your 
mask inside its box or your dive bag. 

Don’t share germs. Practicing good hygiene is always 
important, but pay extra attention when you’re in close 
quarters with other people, such as on a dive boat. Follow 
the guidelines from the Centers for Disease Control and 
Prevention (CDC) for stopping the spread of germs: Stay 
6 feet away from others when possible; cover your cough 
or sneeze; don’t touch your eyes, nose or mouth; and most 
important, stay home if you’re sick. If personal protective 
equipment is required on the boat, bring a container such 
as an old mask box or a food container to hold your face 
covering after you gear up. 

Keep your hands to yourself. To help reduce the 
spread of germs, avoid unnecessarily touching items or 
areas. Consider bringing your own food to lessen the need 
to touch communal areas or supplies.

Clean your own equipment. If you are using your own 
equipment, you may want to rinse your gear and shower 
at home to avoid using a communal rinse tank or shower. 

Divers may be wondering if it is safe to rent equipment 
during the COVID-19 pandemic. While it is most 
important to follow local guidelines, if the dive shop has 
implemented adequate disinfection procedures, there is no 
reason to believe that using rental gear is unsafe. 

The bottom line when diving during the COVID-19 
pandemic is to exercise good judgment. If a dive operation 
is not following local guidelines or their infection-control 
procedures do not seem adequate — or even if you just 
don’t feel comfortable — dive somewhere else. 

TRAVEL SMARTER

DIVE SLATE

DIVE LOCALLY, 
DIVE SAFELY
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FOLLOWING COUNTLESS HOURS OF RESEARCH, 
discussion and collaboration among the world’s leading experts 
in hyperbaric and dive medicine, several new dive medical 
forms are now available. In 2017 an international group of 
dive medical experts, the Diver Medical Screen Committee 
(DMSC), initiated an evidence-based review of the existing 
diver medical screening system. Following field testing and 
significant input from the Undersea and Hyperbaric Medical 
Society (UHMS), DAN and other experts, DMSC published 
the updated diver screening system in June 2020.

Endorsed by DAN, UHMS, the World Recreational Scuba 
Training Council, training agencies and others, the new 
Recreational Diving Medical Screening System consists of 
three forms and allows everyone who can safely scuba dive to 
do so while also encouraging those with possible health risks 
to be medically evaluated for their fitness to dive. 

Divers and dive professionals should check out the new 
Diver Medical Participant Questionnaire. Physicians who 
need to evaluate a person’s fitness to dive should review the 
Diving Medical Guidance forms (a peer-referenced guide for 
physicians seeking additional information about how specific 
conditions relate to diving) and complete the Diver Medical 
Physician’s Evaluation Form. 

To access these forms, go to UHMS.org and click on 
“Recreational Diving Medical Screening System” under the 
“Resources” tab. 

OPEN-WATER COURSES INTRODUCE people to 
the world of diving and teach the basic skills needed to 
succeed on dives similar to the ones completed during the 
course. Advanced training is often necessary to prepare 
divers for other situations. Continuation of dive training 
and education beyond the open-water course is beneficial, 
and to make it easier DAN® offers the Prepared Diver 
course to everyone at no cost.  

This informative and engaging video-based course is for 
all divers regardless of training level. By building on practices 
you’ve already learned, Prepared Diver can help you become 
a better, safer diver. Most important, this course focuses on 
mitigation and avoidance of the most common triggers of 

dive accidents and incidents. DAN has studied dive mishaps 
for 40 years to bring you this knowledge.

Whether you want tips for improving your buoyancy, 
equalizing, maximizing efficiency on your next dive trip or 
preparing your students for the underwater world, take DAN’s 
Prepared Diver course and share it with your dive buddies. 

To access the course, visit DAN.DiverELearning.com, 
log in or create an account, and then look for the course 
under the “Available” tab. If you’re a DAN Pro or a DAN 
Instructor, look under the “Teaching” tab.

A NEW DIVE MEDICAL SCREENING SYSTEM 

PROGRAM SPOTLIGHT

PREPARED DIVER COURSE 
MAKES DIVERS SAFER
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ENCOUNTERS

FOR BOTH PREDATORS AND 
PREY, survival on the reef depends 
on innovation. As life unfolds, 
populations of both parties must 
continually acquire advantages 
over the other by evolving new and 
improved physical adaptations that 
must be countered by the opposition. 
During the relentless arms race, prey 
species tend to hold the upper hand 
— they are just a little too fast, well-
camouflaged or spiky to be caught 
under normal circumstances. 

To even the odds, predatory reef 
fishes game the system by devising 
novel hunting strategies. Joining forces 
with third-party species equipped 
with specialized hunting skills has 
become the gold standard. Fortunately 
for divers, these unconventional 
confederations, which disorient prey 
by creating abnormal situations, make 
fascinating fish-watching. 

Nuclear hunting, the most 
common multispecies feeding 
association, primarily revolves around 
a foraging eel, octopus or goatfish 
(the nucleus) followed by a gang of 
feisty predators looking for an easy 
meal. The size and scope of these 
roving packs can be quite impressive. 
We once counted 13 groupers trailing 
an octopus in Brazil and an integrated 
pack made up of seven different 
species hound-dogging a snake eel 
across the seafloor in Bonaire.

Even though coral structures 
appear solid from the outside, their 
limestone interiors erode with age, 
leaving behind sanctuaries where 
little fishes can hide from all major 
predators except one — eels. With 
long, flexible bodies and one of the 
keenest senses of smell in the animal 
kingdom, morays and snake eels are 
well-suited for home invasions. When 

eels are on the prowl, groupers and 
other opportunistic predators know 
to fall in behind. The sight of such 
a formidable mob working its way 
down the reef sends prey scurrying 
for cover. When an eel slips into a 
reef pocket, the small fishes inside 
panic. Some of them bounce off the 
walls like pinballs, making easy targets 
for the eel. Others sprint for the exits 
and into the waiting mouths of the 
entourage outside. 

Octopuses are every bit as 
accomplished at causing chaos. In 
the Caribbean the common octopus 
makes two one-hour forays each day. 
Packs of groupers, snappers, jacks and 
trumpetfish, among others, invariably 
join the outings. Marvels of boneless 
engineering, octopuses can disappear 
into crevices as easily as Jell-O down 
a drain. Their most valuable assets, 
however, are eight sucker-lined arms 
capable of detecting and tickling 
out tidbits from secret crannies. The 
tasty shrimp, crunchy crabs and 
little fishes that somehow make it 
past the probing arms scramble for 
daylight, where they meet an equally 
horrendous fate.

Unlike most wildlife, reef fishes, 
especially in the heat of a hunt, aren’t 
particularly bothered by audiences. 
This bit of luck allows divers the 
luxury of front-row seats, although at 
times there is a brief wait before the 
action begins. The instant an eel pops 
its head out of the reef, the assembled 
predators go into their survival-of-the-
fittest mode, jockeying to be first on 
the scene when the eel vanishes into 
a hideaway. The dominant predators 
commandeer the best positions with 
their snouts pressed into openings 

A Predator’s Dream
Text and photos by Ned and Anna DeLoach

Clockwise from left: A mixed aggregation of Caribbean predators 
are nuclear hunting with a sharptail eel. A pack of peacock 

groupers hunt with a day octopus on an Indonesian reef. Jacks 
and trumpetfish regularly trail foraging goatfishes.
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that lead to the dark chambers where 
the eel works its mischief. 

Attacks come so unexpectedly and 
with such fury that it’s difficult to 
distinguish success from failure in the 
backwash of debris. When we first 
studied nuclear hunting in the 1990s, 
it took the better part of a month 
before we substantiated a capture — 
and it was by default. The prey was 
a juvenile filefish. When grabbed 
by a grouper, it buried its spikelike 
dorsal spine deep into the roof of the 
assailant’s mouth. Twenty minutes 
later, the 10-inch coney had faded 
into its drab night colors and was 
listing against a coral head, lying there 
with its 1-inch victim still lodged in 
its mouth. 

Hiding inside reefs is not 
the only option for prey. A 
multitude of invertebrates has 
taken up life beneath the sand 
to thwart predators. To counter 
the convention, goatfishes, one 
of the reefs’ most common and 
accomplished carnivores, evolved a 
pair of tapered appendages known as 
barbels. The semiridged adaptations, 
which extend from the lower jaw 
and are full of taste receptors, 
can not only pinpoint burrowing 
worms and crustaceans but also dig 
up those delicacies. All too often 
the goatfishes’ meals fall victim 
to uninvited followings of jacks, 
trumpetfish and snappers constantly 
competing to be first at the table. 

At popular dive destinations, 
humans have unwittingly become 
disturbers extraordinaire. Without 
question the brazenly bold beachfront 
tarpons of Bonaire are the most 
successful and annoying nuclear 
hunters we’ve encountered. The 
majestic daytime predators have 
turned nocturnal and in the process 
taken nuclear hunting to the next 
level. It’s not the night divers 
themselves but rather their beams 
of light inadvertently spotlighting 
sleeping prey that keep the great fish 
up past their bedtime — an abnormal 
situation and a predator’s dream. AD

“At popular dive destinations, 
humans have unwittingly 
become disturbers 
extraordinaire.”

https://dan.org/
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DIVE FITNESS

CONSIDERED A FORM OF PREVENTATIVE MEDICINE by 

the American College of Sports Medicine, exercise has 

a wide range of positive physical, mental and cognitive 

benefits. The following program should help keep you fit 

and healthy for your next dive. Use the modifications and 

challenges to suit your individual needs and fitness level. 

This timed program is designed to keep your heart rate 

elevated throughout the routine to strengthen your heart, 

lungs and muscles. After completing each exercise for 

one minute, perform 30 seconds of switch steps before 

moving to the next exercise. Try to complete two or three 

rounds of this routine.

Step Exercises with Cardio
Text by Jessica Adams, Ph.D.; photos by Stephen Frink

SWITCH STEPS
1. Start with one foot slightly 

bent on the step and the 

other one directly behind 

you only a few inches 

away from the step. Keep 

most of your weight on 

your front foot, and use 

the back foot for balance.

2. Keep your chest up 

throughout the exercise.

3. Jump, switch feet in 

the air, and land on the 

other foot in the starting 

position.

4. Repeat for 30 seconds 

after every exercise.

Modification: To minimize 

impact, do step-ups instead, 

stepping up with the right 

foot followed by the left 

foot and then lowering the 

right foot followed by left 

foot. Repeat, starting with 

your left foot.

SQUAT LUNGE
1. Start with one foot on the step and the other foot 

on the ground, with your feet slightly wider than 

shoulder-width apart.

2. Squat as if you are sitting in a chair, keeping your 

chest up and your weight in your heels. 

3. Return to standing position.

4. Bring the leg that is on the ground to directly behind 

you while maintaining a wide stance.

5. Drop your weight straight down into a lunge.

6. Repeat for one minute on each side.

Modification: Only go down about 45 degrees instead 

of 90.

Challenge: Do two repetitions of one move with a jump 

in between before switching to the other move (squat, 

jump, squat, lunge, jump, lunge). When jumping, keep 

the squat or lunge position.
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SIDE HOPS
1. Start with your hands on the step and 

both feet on the same side, with your 

legs bent in a crouching position.

2. Lean forward, putting weight into 

your shoulders.

3. Jump over the step, landing on the 

other side.

4. Repeat for one minute.

Tip: Keep looking down at the step.

Modification: Step over with one 

foot at a time, starting with the foot 

closest to the step.

Challenges: Keep your feet together 

when you jump. Jump faster.

DIP LEG UP
1. Sit on the ground with 

your back to your step.

2. Place your hands on the 

edge of the step, with 

your fingertips facing 

your back. 

3. Straighten your arms, and 

slightly bend your legs (a 

little past 90 degrees).

4. Raise one leg, and 

slightly bend your arms 

to a 90-degree angle.

5. Straighten your arms, 

keeping your leg raised 

the whole time.

6. Repeat for one minute, 

and then switch to 

raising the other leg for 

one minute.

Tip: Go slow on the way  

up and down.

Modification: Bring your 

bottom leg closer to the 

step. Keep both feet on 

the ground.

Challenge: Hold at  

the bottom with your  

arms bent for three 

seconds before coming 

back up. AD

STARFISH
1. Lie on your stomach on the step.

2. Put your hands on the ground in 

front of you and your toes on the 

ground behind you.

3. Your arms and legs should be open 

in a V shape.

4. Raise your head as you slowly lift 

your arms and legs at the same time.

5. Slowly lower them to the ground. 

Don’t slam your hands or toes on 

the ground.

6. Repeat for one minute.

Tip: Look forward throughout  

the exercise.

Modification: Don’t lift your arms and 

legs as high.

Challenge: Keep your arms and 

legs raised for three seconds before 

lowering them.

NOTE: To avoid an increased risk 

of decompression sickness, DAN® 

recommends that divers avoid 

strenuous exercise for 24 hours after 

making a dive. During your annual 

physical exam or following any 

changes in your health status, consult 

your physician to ensure you have 

medical clearance to dive. 

https://dan.org/
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LOCAL DIVING

Shifting sand created by the 
storm surge from Hurricane 
Irma revealed this anchor 
off the starboard bow of the 
Benwood shipwreck.
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The Shipwrecks 
  of the Florida Keys

ON FRIDAY THE 13TH IN JULY 
1733, Lt. Gen. Don Rodrigo 
de Torres looked at the sky and 
deemed the weather propitious 
to sail from Havana Harbor, as 
Martin Meylach recounts in his 
treasure salvage book Diving to 
a Flash of Gold. The flotilla de 
Torres commanded from aboard 
the 60-gun El Rubi included 21 
or 22 vessels carrying treasure 
and other goods back to Spain. 
Sailors relied on word of mouth 
for storm warnings from other 
ships that had weathered one and 
arrived in port to tell the tale. 
Absent such warnings that day, 
the fleet set sail. The next day they 
sighted the Florida Keys while 
sailing in a strong northerly wind, 
but the next morning the wind 
shifted abruptly to the south and 
significantly increased in velocity.

De Torres recognized a 
hurricane was upon them and 
directed the ships to return 
to Cuba, but he was too late. 
Passenger Joseph Ignacio de 
Toca Velasco later wrote in his 
poem about the event, “The 
ship saw the silver reef … there 
was only time to sigh, to ask for 
grace. Clouds and waves came in 
approaching mountains.…” By 
the evening of July 15, most of 
the ships were scattered and sunk 
along 80 miles of the coral reef 
fringing the Florida Keys. Four 
ships returned to Havana, and 
only the galleon El Africa sailed on 
to Spain undamaged. 

Spanish officers sent a small 
sloop from Havana to investigate 
and discovered the survivors 
clustered in small groups taking 
shelter beneath debris that had 
washed ashore from their broken 
and grounded ships. Nine vessels 
sailed to rescue the crews and 
salvage the treasure. They got what 
they could from the ships and 
shallow reefs and then burned the 
ships to the waterline to hide them 
from further salvage efforts. 

BY ACCIDENT AND INTENT
Text and photos by Stephen Frink

https://dan.org/
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That strategy worked. The ships 
remained undisturbed until 1938, 
when a fisherman from Islamorada, 
Florida, discovered a cannon wreck 
and notified Art McKee, one of the 
few scuba divers around the Upper 
Keys at that time. After McKee 
found coins on the wreck, he wrote 
a letter to the Spanish archives, 
which sent him a salvor’s map with 
the locations of the entire 1733 
fleet. Thus began the modern era of 
shipwreck diving in the Florida Keys, 
and McKee extensively dived the 
fleet over the years. The Spanish had 
reclaimed most of the treasure, but 
he found enough to fill the exhibits 
and coffers of McKee’s Museum of 
Sunken Treasure on Plantation Key.

HISTORICAL SHIPWRECKS
I first visited the Florida Keys in 
1978 while on holiday to visit 
a buddy who was living in Key 
Largo and working as a treasure 
diver on 1733 fleet wreck sites. It’s 
hard to imagine that divers were 
still finding artifacts just 40 years 
ago until you realize that one of 
the greatest underwater treasure 
finds of all time was in 1985, 
when Mel Fisher’s team of divers 
discovered the Atocha, which was 
carrying more than 40 tons of gold 
and silver and about 70 pounds 
of emeralds when it sank some 30 
miles off Key West in 1622.

The historical shipwrecks from 
this era are no longer likely to yield 
treasure, and not much remains other 
than a ballast pile or a cannon on 
certain rare and now-protected wreck 
sites. The structures of these wooden 
ships are long gone, destroyed by 
waves and Teredo shipworms. 

Some newer wooden ships 
still have enough structure to be 
interesting from an archaeological 
point of view and to shelter marine 
life. My favorite of this genre is 
popularly known as the Civil War 
Wreck, located on the Elbow Reef 
in northern Key Largo. Marine 
archaeologists working under permit 
with the Florida Keys National 
Marine Sanctuary have ascertained 
this ship is the Tonawanda, a 
wooden three-masted schooner-
rigged steamer measuring 175 feet 
long with a nearly 30-foot beam. 
When it ran aground on March 27, 
1866, crews recovered the cargo 
of fish and potatoes and salvaged 
the steam engine machinery. The 
iron pins that held the timbers in 
place and some of the wooden keel 
remain. Always in residence are 
various species of grunts, which 
tend to be Caesar grunts and white 
grunts comingled in enormous 
schools rather than the more 
common bluestriped grunts. There 
are other reef tropicals, especially 
queen angelfish, green morays and 
hogfish, but the clouds of grunts 
along the starboard bow are the 
most impressive.

Just a bit farther offshore than the 
Tonawanda is the City of Washington, 
which for many years operated as 
a steamship running between New 
York and Cuba. Its singular claim to 
fame was rescuing the survivors of 
the USS Maine explosion from its 
neighboring anchorage in Havana 
Harbor. The City of Washington ran 
aground on the Elbow Reef in July 
1917 while being towed as a barge. 

Local lore suggests that the U.S. 
Army Corps of Engineers dynamited 
it to remove a navigation hazard, 
but its pancaked appearance more 
likely is from the ruthless salvaging 
of ships of this era with no thought 
of future recreational diving here. 
There is plenty of structure for 
schools of grunts and tropical reef 
dwellers as well as sponge-encrusted 
superstructure, making it a beautiful 

setting for wide-angle photography 
with models. Both wrecks are in only 
20 to 30 feet of water. 

The Benwood is another Key 
Largo classic that is astonishing for 
the marine life it harbors. To avoid 
being a target of German U-boats 
prowling the East Coast shipping 
lanes, the ship ran its routine 
voyage on April 9, 1942, with its 
lights out. The 360-foot Benwood 
unfortunately collided with the 
544-foot Robert C. Tuttle, which 
was also running without lights. 
The Benwood, which punched 
into the Tuttle’s portside bow 
above the waterline, began taking 
on water from its damaged bow. 
Capt. Torbjørn Skjelbred steamed 
toward shore for 30 minutes before 
abandoning the ship, which now 
lies in 25 to 45 feet of water. 

Parts of the Benwood remained 
above the surface for some years, 
but wind, waves and salvage efforts 
have totally submerged it, with the 
bow section bearing the greatest 
fidelity to how the ship looked. The 
midsection and stern are flat and 
scattered, but the holds and deck 
structure shelter large schools of fish, 
mostly goatfish, grunts and Bermuda 
chubs. Massive schools of porkfish 
reside in the shade of the forward 
hull, their symmetry occasionally 
pierced by foraging queen angelfish 
and parrotfish. The crevices where 
the ship rests on the seafloor hide 
spotted drums, and along the 
starboard side are sand patches 
with yellowhead jawfish. In 2017 
Hurricane Irma displaced enough 
sand to fully reveal a previously 
unknown anchor.

Historical shipwrecks are scattered 
throughout the Florida Keys, but 
most of them are not particularly 
engaging dive sites. If the reef is 
shallow enough for a ship to run 
aground, it is likely shallow enough 
for storm-driven waves to have 
battered the ship to smithereens over 
the decades. An exception is Flagler’s 
Barge off Marathon. 
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Clockwise from top left: A porthole on 
the deck of the Benwood  • the iconic 
cable spool on the forward deck of the 
Thunderbolt • divers on the Adolphus 
Busch • queen angelfish on the Spiegel 
Grove • a deck hatch on the Eagle • 
schooling grunts on Flagler’s Barge • a 
snorkeler above the Civil War Wreck

https://dan.org/
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During construction of the Key 
West Extension of Henry Flagler’s 
Florida East Coast Railway — the 
“Railroad That Went To Sea” — 
workers lived in docked barges as 
they built the track from the Florida 
mainland to Key West. The Great 
Labor Day Hurricane of 1935 killed 
more than 400 people and washed 
away more than 40 miles of track. A 
casualty of that storm, Flagler’s Barge 
was swept from its mooring and 
sank about 1.5 miles northeast of 
Sombrero Reef in only 20 to 24 feet 
of water. With the wooden decking 
and cabins long gone, the skeleton of 
metal beams and bulkheads provides 
the only structure amid miles of flat 
and featureless sand. It has become 
an active ecosystem colonized 
by large schools of grunts, nurse 
sharks, goatfish, sergeant majors and 
schoolmaster snappers. 

ARTIFICIAL REEFS 
Local dive communities with the 
assistance of the Florida Keys 
Tourist Development Council have 
intentionally sunk some amazing 
artificial reefs throughout the Keys. 
I have been involved in the projects 
to acquire, clean and sink the three 
ships off Key Largo (the Bibb, Duane 
and Spiegel Grove) and have watched 
all the others slip beneath the waves 
as those projects succeeded. It is hard 
to imagine all the work involved in 
sinking artificial reefs of this nature. 

The government has many 
mothballed ships, so getting the 
ship donated is perhaps the easiest 
part. The receiving party, however, 
has many obstacles to navigate. The 
entire process is massively time-
consuming and expensive, beginning 
with contractors who clean the 
ships of oil and other pollutants 
and remove contaminants such 
as fire-retardant paint containing 
polychlorinated biphenyls (PCBs) so 
the Environmental Protection Agency 
and U.S. Coast Guard will sign off 

on the cleanup. Then the ships are 
made safe for diver access before 
sinking them in a manner prescribed 
by the Florida Keys National Marine 
Sanctuary as safe for marine life and 
coral reefs. The costs have escalated 
dramatically over the years. We 
acquired, cleaned and sank the Bibb 
and the Duane off Key Largo in 1987 
for less than $300,000 for both. 
The Vandenberg, the last of the big 
shipwreck projects in the Florida 
Keys, cost $8.6 million to prepare and 
scuttle in May 2009. 

The following marquee Florida 
Keys artificial reef sites are listed in 
order from north to south.

USS Spiegel Grove. The many 
mishaps that occurred while placing 
the Spiegel Grove on the seafloor 
are an article on their own. Initially 
settling upside down after sinking 
prematurely on May 17, 2002, the 
ship was rolled onto its starboard side 
several weeks later and remained there 
until waves from Hurricane Dennis 
set it upright in July 2005. At 510 
feet long with a beam of more than 
80 feet, the huge ship operated as a 
landing ship dock during its military 
career. It may take several dives to feel 
like you have adequately explored the 
Spiegel Grove.

There is a cavernous rear well 
deck, but the best recreational diving 
is along the superstructure forward 
of the cranes, which includes the 
turrets for the anti-aircraft guns, 
the wheelhouse structure and the 
bow. The ship sits in 140 feet of 
water, but most of the best diving 
is at 110 feet and shallower. Huge 
seasonal schools of glass minnows in 
the holds and wheelhouse increase 
the populations of groupers and 
barracudas. Schools of horse-eye 
jacks are in the midwater above the 
wheelhouse, while Atlantic spadefish 
schools are less frequent. The most 
unusual fish here are the angelfish, 
especially queen angels. 

USCG Duane. The U.S. Coast 
Guard cutter Duane is smaller at 
327 feet long with a 41-foot beam, 
so you can easily circumnavigate 
the most interesting parts of the 
ship on a single dive. It rests in 120 
feet of water, with most of the best 
diving at 80 to 100 feet. The top of 
the radar tower is at about 60 feet. 
Orange cup corals and sponges that 
explode with color when lit by strobes 
colonize its radar tower and latticed 
support structure. The wheelhouse is 
full of French grunts and completely 
adorned with encrusting sponges 
and cup corals. Large schools of 
gray snappers are typically near the 
portside base of the radar tower. 
Fish that are unusual to see on other 
wrecks and reefs, such as golden-
phase coneys, occasionally show up 
here. When under seasonal protection 
from fishing, the Duane hosts a lot of 
groupers, but they disappear quickly 
during open season. 

In 1987 the Duane was towed 
from Boston Harbor with its sister 
ship, the Bibb, and sunk the day 
after Thanksgiving. The Bibb was 
sunk the next day about a half 
mile away. While the Duane settled 
perfectly upright, the Bibb landed 
on its starboard side at 130 feet. Its 
depth and narrow beam make the 
Bibb a more advanced dive.

Eagle. The Eagle is a 287-foot freighter 
sunk on Dec. 19, 1985, offshore 
of Lower Matecumbe Key, 3 miles 
northeast of Alligator Reef. It settled to 
the bottom on its starboard side in 115 
feet of water and was later split apart 
by waves from Hurricane Georges in 
1998. After 35 years on the seafloor 
the Eagle is encrusted with colorful 
sponges in many areas. Large openings 
in the split hull often house big schools 
of tomtate grunts, and gray angelfish 
often nibble on the sponges. Goliath 
groupers, black groupers and schools 
of Atlantic spadefish are common on 
the Eagle. Reef butterflyfish, which are 
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rarely seen on shallow reefs, are resident in these deeper 
regions. While you wouldn’t normally dive this deep to 
see yellowhead jawfish, divers can easily spot them at a 
sand crater near the bow. 

RV Thunderbolt. Sunk intentionally 4 miles 
south of Marathon in March 1986, the 189-foot 
Thunderbolt sits upright at 120 feet. Its main 
features are the wheelhouse and the large horizontal 
cable spool mounted on the forward deck near the 
bow. Originally named the USAMP Major General 
Wallace F. Randolph, it was a mine planter for the 
U.S. Army and then the Navy. Florida Power and 
Light later purchased the ship to use as a research 
vessel for studying lightning strikes, hence the  
new name. 

Most of the best diving is at 110 feet and above. 
The ship’s intact twin propellers are about all that 
would bring divers deeper to the seafloor. Like most 
wrecks with many decades below the sea, the sponge 
encrustation is lavish. A large barracuda often 
inhabits the wheelhouse, and French angelfish flit 
amid the sponges and hydroids.

MV Adolphus Busch. The Adolphus Busch is the 
queen of the Lower Keys shipwreck portfolio. The 
Lower Keys dive community purchased this 210-
foot island freighter with the generous assistance of 
Adolphus Busch IV and on Dec. 5, 1998, sank it 
intact and upright 7 miles southwest of Big Pine Key 
at 110 feet. Currents can sometimes create visibility 
issues here, but when clear there are beautiful wide-
angle photo opportunities with ladders, railings and 
the colorful interior walls of the wheelhouse.

USS Vandenberg. The General Hoyt S. Vandenberg 
is big in so many ways. At almost 523 feet long, it is 
the largest of the Florida Keys shipwrecks and at 140 
feet is a bit deeper than the rest. The main deck is 
between 95 and 100 feet, although it has settled into 
the sand somewhat since sinking on May 27, 2009. 

Located 7 miles offshore of Key West, the 
Vandenberg is the preeminent daily destination 
for most of the Key West dive fleet. Some dive 
operations opt to double-dip so divers can see more 
of this massive ship than a single dive allows. Every 
time I dive the wheelhouse region I am awed by 
the sheer size. Orange cup corals cloak the inside, 
and the last time I dived there I was so intent on 
my subjects and surroundings that it wasn’t until 
processing my images that I noticed a bull shark 
revealed through one of the windows. That’s how 
it goes on the Vandenberg — it will be a different 
experience every time. AD
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How to Dive It
Conditions: Currents can sometimes be quite intense. 

The ships are large, especially the military vessels, so 

they are in water deep enough (115 to 140 feet) to avoid 

being hazards to navigation. At this depth they are 

subject to the Gulf Stream, which can meander near or 

stay far offshore, so on any given day it is difficult to 

predict whether there will be current on the wrecks. The 

sites are 6 to 7 miles offshore, so sometimes the only 

way to know is for the dive boat to go check.

The Gulf Stream can provide wonderful water clarity 

but make diving challenging. A knowledgeable captain 

can tell if the current is excessive by looking at the 

eddies around the mooring buoys, but they sometimes 

may deploy a divemaster to test the situation because 

the current may be different at the surface than at 

depth. Most dive operations prefer divers have an 

advanced certification to dive the artificial reefs.

The historical shipwrecks mentioned are shallow and 

very benign dives suitable for any certified diver. 

The water temperature in Florida can vary seasonally 

from 69°F to 86°F. Conditions can be breezy from 

November through April, and none of these wrecks 

have protection from the prevailing winds. The Florida 

Keys dive fleet features substantial boats that are 

designed for diver convenience and are Coast Guard 

certified for additional safety. In the summer it is 

generally calmer, warmer and clearer. 

Getting there: The Florida Keys are known as “the 

islands you can drive to” and are only 63 miles from the 

Miami airport. There are regional airports in Marathon 

and Key West, but most divers arrive by car after 

flying into Ft. Lauderdale (FLL) or Miami (MIA) or 

driving through mainland Florida to the Keys. For more 

information on the Florida Keys Wreck Trek, see  

fla-keys.com/diving/wreck-trek/.

The General Hoyt S. Vandenberg was towed from Norfolk, Virginia, to 
Key West and scuttled as an artificial reef on May 27, 2009.  
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LIFE AQUATIC

SINUOUS, SLITHERY, SCALY, 
SECRETIVE and sometimes 
venomous, serpents have long been 
the creepy stuff of nightmares. In 
a recent study by the Max Planck 
Institute for Human Cognitive 
and Brain Sciences in Germany, 
researchers concluded that humans 
have an evolutionary fear of snakes 
that may be due to our long history 
of coexistence. 

First seen in the geologic record 
from approximately 167 million 
years ago, snakes now live on much 
of the planet, but very few of the 
more than 3,000 known living 
species are venomous. Sea snakes 
evolved much more recently and are 
the result of remarkable mutations, 
adaptations and repeated invasions 
into the marine world by terrestrial 
snake ancestors. The seas are home 
to more than 60 species of sea snakes 
that swim and hunt amid warm, 
shallow coral reefs, estuaries, seagrass 
beds, mudflats and open waters.

The diverse assembly of sea 
snakes includes the estuarine and 
coastal Asian water snakes of family 
Homalopsidae, nonvenomous marine 
file snakes of family Acrochordidae, 
and the family Elapidae, which 
includes the amphibious genus 
Laticauda and the more aquatic 
genera Aipysurus and Hydrophis. 
Despite how common it is for divers 
and snorkelers to encounter sea 
snakes, we still have a lot to learn 
about them. Their mating systems, 
reproductive success, population 
connectivity and capacity to recover 
following population declines are all 
ambiguous. Even their geographic 

ranges are poorly defined — some 
species have small geographic ranges, 
while others cover large swaths of the 
Pacific and Indian oceans.

Some sea snakes are more adapted 
to existing underwater than others 
and have evolved a suite of novel 
traits to improve their survival. They 
have evolved sensory and mating 
systems, respiratory adaptations 
and locomotion methods that 
succeed in the water. While vision, 
chemoreception and hearing are 
imperative for terrestrial snakes, 
these senses don’t mean as much 
underwater, and other sensory 
organs compensate for reduced 
sensory cues. 

Not all species use venom; some, 
including the entire Elapidae family, 
use fangs to inject neurotoxic venom 
into their prey. The venom toxicity 
of each species reflects their specific 
dietary preferences. Those that feed 
exclusively on fish eggs, such as the 
beaded sea snake (Aipysurus eydouxii), 
have almost lost their ability to inject 
venom. Species that feed on prey 
that can quickly flee or retaliate if 
not rapidly immobilized have well-
developed fangs and venom glands. 
The theory is that the coevolution 
between snake species and their prey 
influences the venom toxicity.

Among the most common sea 
snakes that hunt near the nooks 
and crannies of coral reefs are the 
amphibious sea kraits with their 
distinct banded pattern. The genus 
Laticauda is composed of eight 
species, all of which have likely 
evolved within the past 15 million to 
20 million years. These placid reptiles 

breed and lay eggs on land but spend 
significant time hunting underwater. 
Sea kraits have developed unique 
features that permit them to excel 
both underwater and on land: They 
have a paddle-shaped tail that makes 
them good swimmers, yet they have 
retained large ventral scales that allow 
them to crawl efficiently on land. 

Sea snakes’ unusual ability to 
exchange gases through their skin 
(cutaneous respiration) while 
underwater allows them to stay 
submerged for long periods. Several 
species force blood toward capillaries 
in their skin while underwater, 
permitting gas exchange with the 

Serpents of 
the Shallows
Text and photos by Ethan Daniels
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water. Researchers discovered that 
the highly venomous blue-banded 
sea snake (Hydrophis cyanocinctus) 
uses a vascular network in its head to 
absorb oxygen from the surrounding 
water, acting much like a gill.1 

The yellow-lipped sea krait 
(Laticauda colubrina) has developed 
skin markings and behavior patterns 
that might dupe predators. In 
habitats full of sharks, trevally and 
other large fishes, this sea krait is 
momentarily vulnerable to attack 
while its head is probing dark 
crevices for prey. Researchers have 
observed this sea krait twisting its 
tail so that the tip corresponds with 

the dorsal view of the head while 
hunting, and an observational study 
confirmed that all individuals of this 
species had a distinctive color pattern 
highlighting the similarity between 
the head and the tail.2 This deceptive 
coloring, along with the tail-twisting 
behavior, theoretically creates the 
illusion of a second head to present 
danger and avoid predation.

Many lizards and snakes have 
minuscule bumps on their scales 
called scale sensilla. Some snakes 
have up to 6,000 of these bumpy 
tactile organs that assist in sensing 
the surrounding environment, with 
the greatest density on their heads. 

Scientists from the University of 
Adelaide found that the sensilla of 
19 species of sea snakes are more 
dome-shaped and protrude further 
from the scales compared those of 
terrestrial snakes.3 They believe that 
sea snakes may utilize the sensilla to 
detect vibrations carried through the 
water from any direction, like the 
lateral line system on fish, making it 
all but impossible to sneak up on a 
snake while underwater.

Other researchers have discovered 
that some sea snakes may lose their 
stripes to better handle polluted 
waters.4 The study demonstrated that 
banded sea snakes living in polluted 

A banded sea snake (Laticauda colubrina) 
swims to the surface of the tropical 

Pacific Ocean to breathe. These highly 
venomous snakes are commonly found 

hunting on Pacific coral reefs.

https://dan.org/
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areas, usually near large human 
population centers, are swiftly 
evolving to darken their light stripes. 
The more pigmented area on the 
snakes, the more harmful pollutants 
they can shed by sloughing their 
skin. This rapid evolution illustrates 
how organisms may handle certain 
environmental stresses.

One of the most intriguing 
questions is why sea snakes live 
where they do. Herpetologists 
theorize that the current 
distribution is most likely due to 
a combination of their origins and 
the biogeographic barriers that keep 
them from dispersing far. Though 
there is an entirely pelagic species 
— the yellow-bellied sea snake 
(Hydrophis platurus) — that births 
young at sea, most sea kraits lay 
their eggs on land, which limits their 
range. The need for fresh water is 
another barrier to dispersal. Recent 
studies have shown that, contrary 

to the former belief that sea kraits 
could get hydration from seawater, 
they can become dehydrated without 
a source of fresh water. This explains 
why the abundance of sea kraits in 
some areas can vary from year to 
year related to precipitation. 

Unfortunately, marine reptiles 
of all types are declining globally 
due to numerous threats, including 
trawling, breeding habitat loss, 
declining water quality and climate 
change. Some sea snakes are already 
on the International Union for 
Conservation of Nature (IUCN) 
endangered list, with some listed 
as critically endangered. Climate 
change may also be affecting 
their biogeographic ranges due 
to differences in rainfall and 
temperature fluctuations. Warmer 
sea temperatures appear to increase 
sea snakes’ metabolic rates and 
shorten their dive durations, making 
it harder for them to locate prey. 

Some species have been observed 
outside of their typical ranges, 
suggesting that sea snake populations 
could be migrating latitudinally to 
adjust to ocean warming.

Those who never venture into 
the depths of Earth’s oceans may 
perceive sea snakes as primitive and 
menacing, but divers and snorkelers 
appreciate their complex behaviors 
and fascinating adaptations in 
the underwater world. Despite 
environmental and anthropogenic 
challenges for these fascinating aquatic 
serpents, they continue to adapt. 

For all the astonishing abilities 
and adaptations that we know sea 
snakes possess, countless mysteries 
enshroud them and entice human 
curiosity. It is clear, however, that 
these seaworthy serpents continue 
to evolve generation by generation. 
We hope they will persist in 
acclimatizing to whatever future 
challenges unfold. AD

LIFE AQUATIC

SERPENTS OF THE SHALLOWS

Clockwise from top left: 
A marine file snake 
(Acrochordus granulatus) 
swims through a 
seagrass meadow in the 
extraordinarily biodiverse 
Wakatobi National Park. • 
A black-banded sea krait, 
(Laticauda semifasciata) 
hunts near Manuk, the 
remote Indonesian island 
known as the island of the 
snakes. • A banded sea 
snake swims across the 
bottom of a reef searching 
for small fish to eat. • A 
black-banded sea krait 
glides over beautiful corals 
off Manuk. 

References: 1. Palci A, Seymour RS, Van Nguyen C, Hutchinson MN, Lee MSY, Sanders KL. Novel vascular plexus in the head of a sea snake (Elapidae, 
Hydrophiinae) revealed by high-resolution computed tomography and histology. R Soc Open Sci 2019; 6(9). doi:10.1098/rsos.191099; 2. Rasmussen AR, 
Elmberg J. “Head for my tail”: a new hypothesis to explain how venomous sea snakes avoid becoming prey. Mar Ecol 2009; 30(4):385-390. doi:10.1111/
j.1439-0485.2009.00318.x; 3. Crowe-Riddell JM, Snelling EP, Watson AP, Suh AK, Partridge JC, Sanders KL. The evolution of scale sensilla in the transition 
from land to sea in elapid snakes. Open Biol 2016; 6(6). doi:10.1098/rsob.160054; 4. Goiran C, Bustamante P, Shine R. Industrial melanism in the seasnake 
Emydocephalus annulatus. Curr Biol 2017; 27(16):2510-2513. doi:10.1016/j.cub.2017.06.073
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DOS PISOS
Tulum, Mexico
By Ellen Sophie Cuylaerts

When I was a fairly new cave diver, 
cave explorer Robbie Schmittner 
took me to Dos Pisos to show me 
some of the beauty he has explored. I 
was in awe when his lights revealed 
the most beautiful passages and 
chambers. As he approached 
another chamber, my mind started 
to envision an image. I quickly 
adjusted my camera’s settings for 
this dark environment and waited 
for the moment when his silhouette 
stood out against the reflection of 
lights bouncing off the walls of the 
cave and the water’s surface.

Nikon D800, 16mm f/2.8D lens, 1/80 
sec, f/5.6, ISO 3200, Subal housing
ellencuylaerts.com

IMAGING

82   OCEAN VIEWS
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AS MEMES FEATURING 
DIVERS in full scuba gear going 
grocery shopping or practicing 
social distancing underwater quickly 
appeared online in response to the 
COVID-19 pandemic, the real 
impact of the virus on society became 
increasingly serious. Humor aside, 
diving can offer a simple checklist for 
coping with the pandemic.

These following dive-related 
practices can help us stay safe in our 
new COVID-19 world. 

Keep your mask on.
The most basic piece of dive 
equipment is a mask that covers the 
eyes and nose, allowing you to see 

clearly underwater. Divers learn how 
to remove and replace their mask 
while submerged and know to end 
a dive if the mask malfunctions. No 
mask, no diving.

The face masks we need to wear 
in public to combat the spread of 
COVID-19 protect us and other 
people. They shield our respiratory 
passages from droplets others have 
exhaled or expelled and protect those 
around us from the virus we may be 
unwittingly carrying. 

While wearing face masks in 
public may seem like a needless 
nuisance to some people, they send 
an important message to everyone 
around us: “I care about you.” I wear 

a mask in public to both protect 
myself and demonstrate to essential 
workers and neighbors that I will 
inconvenience myself to protect and 
reassure them. I put on my mask 
before entering the water and now 
before going out in public.    

Keep your distance.
The delicate coral reef of the Cabo 
Pulmo National Marine Park in 
Mexico is one of my favorite dive 
destinations. Before entering the 
water there, divers must learn the 
park rules that protect the marine 
ecosystem. Rule 39 prohibits anyone 
from getting closer to the reef than 
8 feet (2.5 meters). At this distance 
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Text by Justin Osterman, photos by Stephen Frink

Dive Principles for 
Coping with COVID-19
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it’s impossible to even accidentally 
interact with the fragile marine life 
on the reef. Good divers already 
practice good social distancing from 
marine life underwater. 

If I’m in public wearing a face 
mask and keeping 6 to 8 feet from 
other people, then my likelihood 
of contracting or unknowingly 
spreading COVID-19 is greatly 
reduced. As a caring citizen, I 
practice good social distancing in 
public just as I do when diving.

Look but don’t touch.
While it is sometimes tempting to 
pick up things underwater, divers 
know better. The Conus textile cone 
snail, for example, has a beautiful 
shell that invites collection, but it is 
also highly venomous. Conversely, 
handling sea creatures can be 
harmful to the animals. It is usually 
best for divers to keep their hands to 
themselves. When I dive into wrecks 
or dig in the seafloor for prehistoric 
megalodon shark teeth, however, 
I wear gloves to protect me from 
things that could injure me.

I used to greet people with a 
handshake or hug, but I know that 
touching other people now can 
be harmful to me or them. When 
I need to touch high-use public 

objects such as gas pumps, I wear 
disposable latex gloves. Just as when 
diving, I try to keep my hands to 
myself and wear protection when 
touching is necessary. 

Mind your breathing.
An important rule of scuba diving 
is to never stop breathing and to 
take regular, normal breaths. If there 
is a problem with your air supply 
underwater or you have trouble 
breathing, then your buddy helps 
you get to the surface. 

Serious cases of COVID-19 can 
limit the ability to breathe normally 
and easily. The virus inflames lung 
tissue and can cause infection in the 
air sacs. If you feel sick and have 
trouble breathing, then immediately 
seek treatment. Breathing is a 
matter of life and death, whether 
underwater or on the surface.

Mindful breathing can help people 
cope with the stress of learning 
to live in a world compromised 
by COVID-19. When I feel 
overwhelmed, anxious or threatened, 
focusing on my breathing calms me. 
I learned this from diving too. 

Face your fears.
To become a diver, I overcame a 
fear of breathing underwater and 

eventually of diving deeper than 
100 feet and encountering sharks. 
Anxiety and fear are different things, 
however. Our vulnerability to the 
invisible COVID-19 adversary often 
fuels anxiety. 

General anxiety has no object to 
confront, so it can be overwhelming. 
Try to name your specific fears 
and then ask yourself the following 
questions:

• Is this fear reasonable? 
• Is what I fear likely to happen? 
• Can I prevent it? 
• If my worst fears happen, can I 

handle the consequences? 

Millions of people have lost their 
jobs due to the pandemic, many fear 
losing their homes, and their fears of 
financial and food insecurity are real, 
immediate and pressing. Health-
care workers face the direct threat 
of COVID-19 infection every day. 
People are confronting real fears, and 
they need our support.

We can’t don full scuba gear to 
go shopping or spend the next few 
months underwater to hide from 
the coronavirus. We can, however, 
practice a few basic principles of safe, 
skillful diving that have immediate 
application in our everyday lives 
during these times. AD

Divers are uniquely prepared to handle some of the best 
preventative measures against COVID-19. Applying basic 
diving principles to infection control on land can help 
keep you and those around you safe. 
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A U.S. NAVY SEAL, A 
RESPECTED RESEARCHER of 
decompression theory and an expert 
in hyperbaric and dive medicine, 
Richard D. “Dick” Vann (1941–2020) 
had an extensive career spanning more 
than 60 years. His work contributed 
to the implementation of safer 
pressure-exposure protocols in diving, 
mountaineering and space exploration. 

After graduating from Columbia 
University in 1965 with bachelor’s 
degrees in liberal arts and mechanical 

engineering, Vann worked as a dive 
engineer at Ocean Systems Inc., 
where he developed his passion for 
dive physiology and safety as he 
learned about decompression sickness 
(DCS), decompression tables and 
the engineering of decompression 
procedures. An enthusiastic 
scientist, he volunteered in his own 
experiments, including experimental 
chamber dives to 650 feet. 

In 1967 Vann began service in 
the U.S. Navy, completing Basic 

Underwater Demolition/SEAL 
training and serving as a platoon 
commander and dive officer for 
Underwater Demolition Team 12. 
After four years of active duty he 
remained in the Navy Reserve, 
leading research and naval special 
warfare units until retiring as a 
captain in 1997.  

His scientific interest in diving, 
space and high-altitude physiology 
led Vann to earn a doctorate 
in biomedical engineering at 
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RICHARD D. VANN 
Legendary Researcher and 
Champion of Dive Safety
By Frauke Tillmans, Ph.D., and Petar Denoble, M.D., D.Sc.
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Duke University in 1976. He 
was an assistant professor in the 
Department of Anesthesiology 
at Duke Medical Center from 
1976 to 2010 and spent much 
of his career at the Duke Center 
for Hyperbaric Medicine and 
Environmental Physiology’s F.G. 
Hall Environmental Laboratory, 
where he served as engineering safety 
officer, chairman of the Operations 
and Safety Committee, and later as 
director of applied research.

In 1990, as interest in recreational 
diving was increasing, Vann 
started working with Divers Alert 
Network® (DAN®) and founded the 
organization’s research department. 
As a director and later as vice 
president of research, he led studies 
of dive safety and injury prevention 
for more than 20 years.

EXTREME ENVIRONMENTS
“Significant events in history do not 
occur at random. They occur because 
individuals confront problems and 
have the ingenuity and motivation 
to find solutions,” Vann wrote in his 
2004 article about scuba, rebreather 
and operational physiology pioneer 
Christian Lambertsen. When 
Vann joined the field of diving and 
environmental physiology in the 

early 1970s, researchers had already 
established the scientific foundation 
of safe dive operations. Coming from 
an operational background, however, 
he identified possible problems, 
confronted them with ingenuity and 
persevered until their resolution.
  Combining his dive experience 
with his training in engineering 
and environmental physiology, he 
explored various aspects of safety in 
extreme environments at the F.G. 
Hall Environmental Laboratory, 
a large hypo/hyperbaric complex 
with a history of studying human 
limits. Influenced by his time in the 
Navy SEALs, who can be exposed to 
extreme exposures such as hypoxia 
(too little oxygen) and hyperoxia 
(too much oxygen), Vann studied 
the effects of breathing hyperbaric 
oxygen on cerebral blood flow, 
cerebral oxygenation, cognitive 
performance and central nervous 
system oxygen toxicity as well 
as the effects of elevated oxygen 
partial pressure on narcosis caused 
by carbon dioxide (CO2). On the 
other extreme, he studied the effect 

of hypercapnia (too much CO2) 
on arterial oxygen saturation and 
cerebral oxygenation during hypoxia.

He also studied respiratory 
functions in hypobaric and 
hyperbaric conditions combined 
with hypoxia and elevated CO2 in 
animals and humans, with interest 
in optimizing oxygen-delivery 
equipment for diving, sea-level 
and altitude activities. His breath-

hold studies included the dynamics 
of oxygen and CO2 changes in 
breath-hold diving and the effects 
of hyperventilation and oxygen 
prebreathing on freediving.

Vann’s decompression research 
drew upon his experience in deep 
diving as well as his engineering drive 
to quantify each phenomenon he 
studied: bubble location, underlying 
mechanisms, physical conditions 
leading to bubble occurrence, and 
the amount of inert gas that dissolves 
in the body during dives. He also 
was involved with the development 
of decompression tables, advanced 
modeling of decompression disease 
risk and prophylactic procedures to 
mitigate DCS risk while providing the 
necessary time for efficient operations.  

To develop safe decompression 
procedures Vann acknowledged 
the necessity of direct human 
experiments with a possible outcome 
of DCS. These studies included 
deep saturation diving with heliox, 
saturation diving with nitrox, use of 
surface interval oxygen breathing to 
enhance repetitive diving capabilities, 

safe postdive surface intervals before 
flying, special forces operations 
involving flying after diving and 
parachuting from high altitude, and 
safe decompression mitigation for 
space walks through exercise.

 Vann was also interested in 
closed-circuit breathing apparatuses 
for diving and for normobaric first 
aid oxygen delivery. His numerous 
laboratory and field studies greatly 
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Opposite: Lt. Richard Vann takes a break  
from setting explosives in Diego Garcia  
in 1971.

Below: While in the U.S. Navy, Vann 
completed SEAL training and served in 
Vietnam. • At far right, Vann optimizes an 
experimental setup for physiological research.  
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contributed to the safety of closed-
circuit rebreather diving.

“I have never met a mind as good 
as his; I have never met anyone as 
active and engaged in the research 
as Dick was,” said Carl F. Pieper, 
associate professor of biostatistics 
and bioinformatics at Duke. “He 
wanted to not only understand the 
structure of the research but also try 
it out and even add to it. In the end 
he often challenged me — in my 
area of expertise! He was the model 
of curiosity and learning.”

DAN RESEARCH
Vann had a huge influence on 
DAN’s early success and impact in 
research. He initiated complex dive 
safety studies such as Flying after 
Diving and Project Dive Exploration 
and conducted early analyses of 
dive injuries and fatalities, which 
led to DAN’s ongoing Annual 
Diving Report. He mentored 
other researchers such as Donna 
Uguccioni, whose study under his 
guidance introduced the optional 
safety stop for dives within the no-
decompression curve. 

An early DAN field study showed 
that the venous gas emboli (VGE) 
count is highest after the first day of 
diving and decreases with successive 
days of diving. Despite great variability 
of postdive VGE, it appeared 
that older divers generate more 
bubbles. The risk of DCS appeared 
low, however, and no participants 
experienced DCS. Due to the low 
incidence of DCS and high variability 
among recreational divers, researchers 
concluded that any field-based DCS 
safety study would require a large 
number of dives, which led to Project 
Dive Exploration (PDE) in 1998.

By initiating the DAN Summer 
Research Internship program, Vann 
engaged young people in dive science 
and invited them to assist with data 
collection for PDE. The program 
welcomed its 100th intern in 2019. 

Project Dive Exploration. In 
general, recreational divers are 
older, less fit and more likely to 
have chronic illnesses than the U.S. 
Navy subjects who volunteered 
for experiments leading to the 
development and testing of 
Navy decompression tables. The 
availability of dive computers with 
recording capability allowed for 
a real-life study to test concerns 
that Navy-based decompression 
procedures may not be suitable for 
recreational divers. 

In this observational study of 
dive exposure and outcomes in 
recreational diving, DAN collected 
dive profiles and physiological 
parameters of almost 200,000 dives 
over 13 years. The PDE study 
determined the risk for DCS is 3.4 
per 10,000 dives, despite variables 
between different groups of divers 
and diving environments. It also 
showed that Navy decompression 
models overestimated DCS risk in 
most recreational diving — more so 
in leisurely diving and less in more 
arduous coldwater, deep-wreck diving. 
 
Flying After Diving. To establish 
evidence-based guidelines for the 
waiting period before flying after 
diving, Vann and his colleagues started 
a first trial in which they were also 
test subjects. They began with a short 
preflight surface interval that was the 
Navy standard at that time and after a 
60-foot dive decompressed themselves 
to the flight cabin pressure equivalent 
to 8,000 feet. No one developed 
DCS, so they exposed volunteers to a 
flight six hours after diving, hoping to 
repeat the experiment enough times 
for a statistical confirmation of safety. 
The first experiments with a six-hour 
interval, however, resulted in one 
subject getting mild DCS that resolved 
completely upon recompression. 

Vann and his colleagues designed 
a new series of experiments that 
included repetitive dives and started 

with long surface intervals and strict 
criteria that had to be met before 
the experiment could proceed with 
shorter intervals. After 812 subject 
exposures and more than 20 cases 
of DCS, this experiment provided 
evidence-based guidelines for 
flying after diving that Navy and 
recreational divers use today. 

Additional studies for the Navy 
indicated that reducing the dive 
time or depth could drastically 
shorten the wait time after a single 
dive. These were dry (chamber) and 
resting dives, however, so the results 
were not directly translated into a 
practical guideline.
 
Dive Accident Monitoring. DAN 
is the only entity that collects and 
monitors dive incidents and fatalities 
worldwide, and Vann furthered this 
effort. Submitted voluntarily by 
divers (anonymously if preferred), 
the reports are a large part of the 
Annual Diving Report and provide 
an opportunity to learn from the 
mistakes of others, to determine 
equipment issues that occur and to 
derive preventive strategies for future 
dives. This huge endeavor eventually 
led to the creation of DAN’s 
Department of Injury Monitoring 
and Prevention.

A few months before Vann died 
in April 2020, he communicated 
his thoughts about a new research 
project following the roots of PDE 
but including newer technology 
to capture larger and more precise 
datasets on physiological as well 
as epidemiological aspects within 
the dive community. Such forward 
thinking garnered Vann much 
respect among his peers. Friends 
and colleagues remember him as an 
excellent lecturer, he was published 
in numerous publications, and 
he mentored many young people 
toward successful scientific careers. 

His many awards and honors 
include a U.S. Navy Commendation 
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Medal; the Oceaneering International 
Award (now Excellence in 
Commercial Diving Award) from 
the Undersea and Hyperbaric 
Medical Society (UHMS) in 1992; 
the UHMS Excellence in Diving 
Medicine Award in 2003; the 
Beneath the Sea Diver of the Year 
for Science award in 2007; Johnson 
Space Center’s Group Achievement 
Award from NASA in 2011; the 
UHMS Albert R. Behnke Award 
in 2012; the Aerospace Medical 
Association’s John Ernsting Award, 
the Academy of Underwater Arts and 
Sciences NOGI Award for Science 

and a EUROTEK Media Award in 
2014; and the Reaching Out Award 
for Science and Research from the 
Diving Equipment and Marketing 
Association (DEMA) in 2015. 

Vann’s colleagues will remember 
his friendly and kind personality, 
his endurance in both research and 
exercise, and, according to Petar 
Denoble, M.D., D.Sc., DAN vice 
president of research, “his willingness 
to put his body where he asked 
others to take risks.” 

“Dr. Vann was a distinguished 
mentor and role model,” Denoble 
said. “He was also an exceptionally 

kind man with a big heart. His 
contributions to dive safety are truly 
unmatched, and I am grateful I had 
the opportunity to work alongside 
him for so many years.” 

“I will be forever thankful for  
the wisdom Dr. Vann imparted to 
me,” said Matías Nochetto, M.D., 
DAN director of medical services, 
“and I am humbled to have also 
witnessed his humility, generosity 
and perennial smile. He will be 
fondly remembered by all of us 
who knew him at DAN, and his 
contribution to science will continue 
to inspire generations.” AD

Clockwise from top left: Vann poses with DAN 
research colleagues Neal Pollock and Petar 
Denoble after publication of the Rebreather Forum 
3 proceedings in 2014. • Duke Medical Center’s 
hyperbaric facility hosts human research subjects. 
• Vann conducts research for a DAN study. • Vann 
speaks at the DAN Technical Diving Conference 
in 2008. • The Aerospace Medical Association 
presents its John Ernsting Award to Vann in 2014.  
• A researcher monitors subjects at the Duke 
hyperbaric control station. • Vann volunteers as a 
subject for the DAN Flying After Diving study.
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CERTIFIED DIVERS LEARNED 
TO DO PREDIVE SAFETY 
CHECKS during training, but do 
they perform one every time they 
dive? It is one of the easiest ways to 
prevent oversights, gear malfunctions 
and forgotten pieces of equipment. 
But predive safety checks often aren’t 
as thorough as they should be.

A predive safety check commonly 
follows the initials BWRAF, which 
stands for BCD, Weights, Releases, 
Air and Final check. Instructors use a 
variety of mnemonics to help students 
remember this list, including “Burger 
With Relish And Fries,” “Breathing 
Water Really Ain’t Fun” and “Begin 
With Review And Friend.” This 
content is similar to other predive 
check acronyms such as SEA BAG 
(Site survey, Emergency planning, 
Activity planning, Buoyancy, Air, and 
Gear and go) or ABC (Air, Buoyancy, 
and Clips and releases). Whichever 
way you remember to do a predive 
check, follow your training, and be 
systematic and consistent.

BCD: The first step is to confirm 
that your buoyancy compensator 
device will hold air. Check that the 
low-pressure inflator hose is snugly 
connected to the BCD and that 
the inflate and deflate buttons don’t 

stick to prevent buoyancy issues 
or uncontrolled ascents. Fill your 
BCD with air by testing the power-
inflate and oral-inflate mechanisms. 
Pull each dump valve to ensure it 
is functioning correctly and not 
sticking open. Look at your buddy’s 
configuration and make sure that 
the toggle for the shoulder dump 
valve isn’t stuck under the shoulder 
strap, which could cause the diver to 
inadvertently pull open the dump 
valve, leading to buoyancy problems. 
Make sure the tank band securely 
holds the cylinder in place. If you are 
not familiar with your buddy’s BCD, 

learn about its inflation and deflation 
mechanisms in case of an emergency. 

Weights: This step is essential for 
ensuring the proper management of 
an emergency. You and your buddy 
should be familiar with each other’s 
weight configurations for ease of 
removal in the water if needed. 
Show your buddy where you keep 
weights — a belt, integrated pockets, 
trim pockets or ankle weights. If you 
use pockets, gently pull on them to 
ensure they are securely fastened. 
Make sure you have your weights 
before you enter the water.

RESEARCH, EDUCATION & MEDICINE
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Text by Chloe Strauss
Photos by Stephen Frink

The Importance 
of a Predive 
Safety Check



Releases: This is arguably one of 
the most critical steps in the predive 
safety check. In case of emergency, 
you must know how to remove your 
buddy’s equipment. If you’ve never 
seen their setup, removing their 
BCD for the first time in the middle 
of an emergency could be difficult. 
Even if you are familiar with your 
buddy’s equipment, it is still a good 
idea to review it.

Show your buddy how to release 
your weights, especially if you use 
an integrated system. Your buddy 
should be prepared to manage the 
type of release you use, such as clips, 
rip cords, gravity release pouches 
or fabric fasteners. Discuss ways to 
release your equipment, including 
shoulder straps, chest strap and 
cummerbund. Make sure the tank 
band is tight enough to keep the 
cylinder in place. Review where you 
keep your octopus, gauges or other 
hoses — such as for a drysuit — and 
how to release them. 

Air: Make sure that your air is on all 
the way before entering the water. 
Many divers will glance at their 
submersible pressure gauge (SPG) 
to see if it reads full, but this does 
not guarantee that your tank valve 

is open. People sometimes turn on 
their air while setting up, check to 
make sure their cylinder is full, and 
then turn it off without releasing the 
pressure from their hoses by purging 
one of the regulators. A pressurized 
hose will make an SPG read as if 
your cylinder is full, but when you 
breathe all the air in the hose in one 
or two breaths, you could suddenly 
find yourself out of air.  

Most training agencies no longer 
recommend turning the handwheel 
a quarter-turn closed due to 
fatalities surrounding this practice. 
Novice divers and even some dive 
professionals can become confused 
about which direction to turn the 
handwheel, causing them to turn 
someone’s air only a quarter-turn 
on as opposed to a quarter-turn 
off. Modern cylinder valves do not 
succumb to wear and tear as older 
models did, so it is best to fully open 
your cylinder valve.

Another common mistake is not 
breathing from both the primary 
regulator and the octopus before 
you enter the water. There are 
several reasons to do so. The first is 
to ensure that they breathe easily, 
especially if you are using rented 
equipment. The second reason 

has to do with the 
inner workings of a 
second-stage regulator. 
Inside the regulator is 
a flexible diaphragm 
over a movable lever. 
When you breathe in, 
the suction effect flexes 
the diaphragm toward 
the lever to release air. 
When you exhale, the 
diaphragm flexes in the 

other direction, releasing the lever 
and stopping the air supply. The 
purge button is on top of this lever, 
so when you push the button you 
are manually pressing down on the 
lever. You want to make sure that the 
regulator will respond to your breath, 
not your touch. 

The third reason is to taste the air 
from your cylinder to ensure that it 
isn’t bad. Contaminants such as gas 
fumes or oil may have an oily taste, 
oily smell or bad odor. If you think 
you have bad air, alert the dive staff 
and do not use the cylinder.

When taking your first breath 
from each regulator, exhale first and 
then inhale. Debris or even critters 
could be hiding inside a regulator, 
and exhaling first will help ensure 
that they do not enter your mouth.

Before entering the water, check 
again that your air is fully on and 
consider taking a few deep breaths 
from your regulator while watching 
your SPG. If your air is completely 
on, the needle will hold steady. If 
your air is off but pressure is still 
in your hoses, the needle will drop 
dramatically with each breath. If 
your air is only partially on, the 
needle will bounce down and back 
up with each breath. 

Final check: Make sure you have all 
your miscellaneous equipment such 
as a mask, snorkel, fins, signaling 
devices and camera equipment 
ready. Streamline your equipment by 
securing any loose or dangling hoses 
or pieces of gear. Ensure that your 
computer is set to the correct gas 
mixture and paired to your cylinder 
if it is air-integrated. Defog your 
mask, and perform a head-to-toe 
check to make sure you do not forget 
anything else. Have your buddy 
check as well to make sure you didn’t 
miss anything. 

Complacency and skipping your 
predive safety check or buddy check 
are entirely preventable factors in 
dive accidents. Complete all your 
checks before every dive. AD
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Checking your equipment 
and doing a buddy check, 
regardless of how many 
times you’ve dived with 
your gear or with the same 
buddy, can help prevent 
many of the common factors 
that lead to dive accidents. 

https://dan.org/
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Q: My 13-year-old son 
recently completed 
his Junior Open 

Water Diver certification, which 
provided training to a maximum 
depth of 60 feet. The Advanced 
Junior Open Water Diver 
certification is good to 70 feet. I 
understand there are physiological 
differences between a child and an 
adult, but what is the rationale for 
the depth limits? 

 A: Opinions vary among 
dive medicine experts 
about how to mitigate 

the complex issues around children 
and diving, such as age requirements, 
training levels and limitations. 
Children are still developing both 

physically and mentally, which 
affects the decision about whether 
a young diver is fully capable or 
requires some modification. Some 
training agencies allow in-water 
experiences for children as young  
as 8 years old and certification by 
age 10. 

Concerns about decompression 
sickness (DCS), out-of-air 
emergencies and gas toxicities that 
occur at greater depths affect depth-
limitation guidelines, which vary 
among the training agencies. Along 
with DCS is the theoretical concern 
that bubbles from a dive could 
occur in and injure an epiphysis 
(the rounded end of a long bone). 
In children up to age 18, bones 
continue to grow from the physis 

(growth plate), which in long bones 
(arms and legs) is near each end. 
This area, which is quite vulnerable 
and consists mostly of cartilage, 
depends on the diffusion of vital 
substances to and from adjacent 
tissues that have a blood supply. 

An injury to this area could result 
in abnormal bone growth. The 
main causes of injuries to this region 
are from activities such as skiing, 
rollerblading, ice skating and football. 
Fortunately, no evidence exists of this 
growth-inhibition injury in young 
scuba divers, which may be the 
result of the safety measures imposed 
along with strict compliance by 
parents, guardians and dive operators. 
Decompression stress exists in most 
dives and at any age. 
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Other concerns about children 
and diving involve their maturity 
level, ability to handle the weight of 
the gear, higher risk of barotrauma, 
susceptibility to dehydration, 
vulnerability to hypothermia, ability 
to do a self-analysis and willingness 
to accept risk. While a child’s 
maturity can be difficult to assess, 
questions such as whether you would 
allow that child to drive a car on 
the open highway (if trained and 
the law allowed it) starkly addresses 
the issue of maturity and judgment. 
Additionally, most children will 
not understand the significance of 
a subtle symptom or risky situation 
and may be reluctant to timely 
convey their concerns. Close, adult 
supervision is necessary. 

Comprehensive studies involving 
children are rare and extremely 
difficult because of the need for 
approval from an ethics committee 
or institutional review board (IRB), 

which is responsible for protecting 
the welfare, rights and privacy of 
human subjects and reviewing 
all research involving human 
participants. With more children 
diving, however, more data are 
being compiled.

— Robert Soncini, NR-P, DMT
 

Q: I had a 
Watchman device 
implanted after 

developing atrial fibrillation 
(AFib). My cardiac ejection 
fraction is normal, and I no longer 
take blood thinners but am still 
in AFib. I take medications for 
elevated blood pressure but am 
otherwise in excellent physical 
condition. Can I return to diving? 

A: Fulfilling the 
metabolic needs of a 
diver depends on the 

heart’s ability to deliver an adequate 
cardiac output to the rest of the 
body. AFib, a common heart-rhythm 
abnormality affecting millions of 
people, impairs this crucial delivery. 
The heart’s natural pacemaker, called 
the sinoatrial (SA) node, usually 
fires impulses at 60–100 beats per 
minute that cause the left and right 
atria to simultaneously contract 
and fill the ventricles. The impulse 
then slows when going through the 
atrioventricular (AV) node, allowing 
time for the ventricles to fill with 
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blood. The impulse continues into 
the left and right ventricles, causing 
them to simultaneously contract.

In AFib, however, the atria fire 
off impulses at a higher rate (up 
to 300 beats per minute), which 
causes the upper chambers of the 
heart to quiver, creating an irregular 
and chaotic atrial rhythm. The AV 
node cannot transmit at such a 
high rate; the speed at which it can 
transmit these impulses varies by 
patient depending on factors such as 
age, medications and other medical 
conditions. The AV node transmits 
what impulses it can to the ventricles, 
resulting in an irregular pulse. 
The atrial contractions lose their 
effectiveness in maximizing blood to 
the ventricles, decreasing the cardiac 
output and reducing the maximal 
exercise capacity if it persists.

The quivering action of the atria 
can cause blood to pool in the left 
atrium appendage. This pooled blood 
may begin to clot, and the clots can 
be pumped to the brain, resulting in 
a stroke. Interventional cardiologist 
Dr. Douglas Ebersole, who is also 
an avid diver and dive instructor, 
reports that people who develop AFib 
increase their risk of a stroke fivefold. 
To mitigate this risk, physicians 
often prescribe blood thinners or 
anticoagulants, which can decrease the 
risk of a stroke by 60–70 percent but 
increase the risk of hemorrhage. 

Some patients, however, are unable 
to tolerate long-term anticoagulation 
therapy due to prior bleeding or a 
high risk of bleeding due to health 
or occupational conditions. The 
Watchman device is indicated 
for those patients who have a 
CHA2DS2-VASc score of 3 or more. 
The CHA2DS2-VASc score uses age, 
gender and other medical conditions 
to estimate an individual’s stroke risk. 
Scuba diving alone is not a reason 
to get a Watchman device and be 
exposed to the inherent risks of the 
procedure, Dr. Ebersole advises. 

Approximately 45 days after 
surgeons implant the Watchman 
device in the left atrial appendage of 
the heart, tissue that has grown over 
the device closes off the appendage, 
stopping any clots from escaping and 
entering circulation. Most patients 
are able to return to full activity 
about a week after the procedure 
and will need to take anticoagulants 
and aspirin for 45 days and 
then transition to an aspirin and 
clopidogrel for several months before 
transitioning to just aspirin. 

Divers who have AFib should be 
well rate controlled, both at rest 
and when performing moderate 
exercise, and understand the 
possible complications of their 
condition before considering 
diving. We recommend not diving 
while taking anticoagulants. 

Discuss your condition and 
current medications with a physician 
trained in dive medicine to 
understand the risks associated with 
diving. If the physician approves 
your return to diving, be cautious 
and dive near a facility that can 
provide adequate medical care 
should a bleeding problem occur. 
Contact DAN for a referral to a dive 
medicine physician near you. 

— Robert Soncini, NR-P, DMT 

Q: I want to get 
my open-water 
certification, but I 

have Factor V and need a doctor 
to sign my medical form.

A: The goal isn’t to find 
a physician to sign off 
on your ability to dive 

but rather to objectively determine 
whether your medical history, Factor V 
in your case, is compatible with diving. 
Many health-care providers don’t fully 
understand how much compressed-
gas diving changes an individual’s 
physiology; those physiological 
changes affect almost all body systems. 

Diving has additional 
considerations that aren’t an issue for 
land-based sports. Aquatic activities 
can be inherently dehydrating, 
which when combined with altered 
coagulation creates a complex 
question that is difficult to answer. 
No specific studies have attempted 
to quantify the risks associated with 
diving by hypercoagulable individuals 
or how to address those risks.

Factor V Leiden is a gene 
mutation that increases an 
individual’s risk of developing 
abnormal blood clots 
(thrombophilia). These blood clots 
typically form in the larger blood 
vessels of the legs, referred to as  
deep vein thrombosis (DVT). 
Blood clots can travel through the 
blood vessels and lodge in the lungs 
(pulmonary embolism), causing 
shortness of breath, chest pain and 
even death. Physicians prescribe 
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anticoagulant medication to 
reduce the risk of blood clots.

Separate from the underlying 
diagnosis are the risks associated 
with anticoagulants and diving, 
specifically the higher bleeding 
risk in closed spaces such as the 
ears and sinuses. There is also the 
theoretical concern of worsening 
a serious DCS event with an 
additional hemorrhage risk that 
might adversely affect these 
central nervous system lesions.

Individuals with the Factor V 
gene mutation are at an increased 
risk for developing Factor V 
Leiden thrombophilia, but most 
dive medicine physicians agree 
that those who are completely 
asymptomatic with no history  
of clots can be screened individually 
and generally provided 
clearance to dive, barring any 
other unrelated issues. People 
taking anticoagulants, however, 

generally should not dive. Your 
hematologist can contact us for  
a consultation. 
— Lana P. Sorrell, MBA, EMT, DMT

Q: I am a scuba 
instructor at a 
resort that offers 

introductory scuba experiences. 
A student who made one 
dive to 20 feet for less than 
20 minutes used a half tank 
of air and later told me that 
he started to feel awkward 
as if he were stoned. Was he 
experiencing nitrogen narcosis? 

A: At a depth of 20 feet 
the partial pressure 
of nitrogen is not 

elevated to the levels that cause 
nitrogen narcosis, the effects of 
which usually appear at a depth of 
at least 100 feet (33 meters) but 

sometimes can occur in somewhat 
shallower water. 

A variety of things — such 
as dive gear, underlying medical 
conditions, psychological 
conditions, or drugs and 
medications — could cause your 
student’s experience, but we need 
more details to provide a proper 
explanation. His gas consumption 
may indicate hyperventilation 
occurred during the dive.

Without further speculation, 
the student will need a dive 
medical exam, and he should 
discuss this incident with a 
dive medical physician if he 
wishes to pursue training. If the 
physician finds no psychological 
or medical contraindications, 
instructors should initially 
conduct his dive training slowly 
and with close observation to 
ensure no recurrence. AD

— Robert Soncini, NR-P, DMT
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INCIDENT INSIGHT

THE MOST BIODIVERSE 
MARINE ENVIRONMENT on 
Earth, Raja Ampat, Indonesia, has a 
staggering variety of life supported by 
nutrient-rich tidal currents. Diving in 
these often strong currents requires 
good judgment, a comfort level with 
the water’s power, the right equipment 
and knowledge of how to use it.

Before embarking on a recent 
12-day trip to Raja Ampat on 
our first liveaboard dive boat, my 
wife, Yvonne, and I were relatively 
inexperienced divers with about 20 
dives each on easy reefs in Hawaii, 
Fiji and Bora Bora, the most recent 
of which was six years ago. We didn’t 
take a refresher class because of the 
cost and assumed that we could get 
back up to speed after reviewing our 
open-water course manual and taking 
a dive or two.

The dive operator welcomed 
beginners but didn’t educate us about 
local conditions. The owner of our 
local dive shop was of limited help 
because he had never dived Raja 
Ampat. We later discovered on the 
boat that most of the other divers 
had muck sticks and reef hooks, 
which we didn’t know to bring. 

After our checkout dives, the 
liveaboard staff divided us into two 
groups of five based on experience 
level and assigned one divemaster 
to each group. Our dive briefings 
were thorough, and the director was 
knowledgeable.

Diving Raja Ampat was everything 
Yvonne and I had hoped for and 
more. At the end of one dive at least 
eight mantas danced around us. The 
reefs appeared to be unaffected by 
human activity or climate change. 

On the morning of the ninth 
day, we visited a site called Magic 
Mountain (Karang Bayangan).

The director warned us about the 
possibility of strong tidal currents and 
found a couple of muck sticks for 
us to use. After about 40 minutes a 
powerful current slammed us as we 
came around a large bommie at about 
30 feet. Our divemaster led us higher 
to do our safety stop and ascend. We 
tried to stay close to the reef, but it 
was difficult to make progress. I was 
scared, and my only focus was not 
getting pushed into open water.

I finally found something to grab, 
and the divemaster helped me find a 
crevice for my muck stick. I caught 
my breath and looked around for 
Yvonne, but she had vanished. She 
wasn’t in the tender when I surfaced, 
and no one on board had seen her. 
I sat in shock, but thankfully she 
surfaced a few minutes later.

Unable to fight the current, she 
had been blown far behind us and 
upward, almost to the surface. She 
was head down and tried to descend 
again by pressing her deflator button, 
but she forgot about her dump 
valves. Fortunately, a diver from 
the second group saw Yvonne and 
notified the other divemaster, who 
pulled her back down to the reef.

As we discussed the incident on the 
liveaboard, someone asked, “Where 
was your dive buddy?” Having no 
experience in strong currents, I had 
panicked and forgotten about my wife. 
I felt terrible and resolved to stay close 
to her no matter what. Fortunately, 
Yvonne was unhurt and unfazed. We 
both learned from the incident and 
enjoyed all the remaining dives.

“The dive operator 
welcomed 
beginners 
but didn’t 
educate 
us about local 
conditions.”

CAUGHT IN A CURRENT
 By Mike Bernhardt
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When things go wrong, it’s often due 
to a combination of factors. The dive 
operator could have mitigated the risks 
by assigning an extra divemaster to 
our beginners group or requiring that 
divers have experience with currents. 
But ultimately we are responsible 
for our own safety. Had we taken a 
refresher course and refamiliarized 
ourselves with our equipment, the 
incident might have been frightening 
but not likely dangerous.

Now that we have a better sense of 
what we might not know, we’ll ask 

the following questions before our 
next dive trip:

1. What conditions should we expect, 
and what equipment do we need to  
be fully prepared? If our local 
dive shop can’t help, we’ll find 
someone who can. 

2. What is the ratio of guests to 
divemasters? Despite now 
having logged more than 50 
dives, we still feel like near 
beginners. Five less-experienced 
divers are a lot for one 

divemaster to manage when 
conditions are challenging.

3. Is this trip appropriate for our 
experience level? We’ll learn about 
potential conditions from divers 
who have been to the area and 
seek additional training if needed 
or choose a different location that 
better meets our skill level.

We have no regrets about going 
to Raja Ampat and look forward to 
returning someday. When we do, 
we’ll make sure we’re prepared. AD
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It is necessary to ask questions of your 
divemaster, liveaboard crew or dive 
shop, especially when diving in an 

unfamiliar or new location. Be sure to 
also ask yourself questions about your 
dive plans — you know your skills and 

comfort level better than anyone.
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COVID-19 HAS THROWN A 
WRENCH in the travel and dive 
industry, and dive operators and 
professionals want to ensure their 
divers are protected when they get 
back in the water. Taking steps to 
reduce the transmission of COVID-
19 in scuba shops, on boats and 
through shared equipment will 
continue to be important for the 
foreseeable future.

The days of simply rinsing 
equipment in fresh water and 
hanging it to dry are gone. Using 
a disinfectant that is approved for 
use against the virus that causes 
COVID-19 is one of the most 
crucial steps a dive operation can 
take, especially if providing rental 
equipment. Operators should 
disinfect equipment in a separate 
container of disinfectant solution 
at the specified concentration and 
amount of time and then rinse it 
in fresh water and allow it to dry 
completely before the next use. 
Include these new disinfection 
protocols in your standard operating 
procedures, and train your staff to 
routinely and effectively use them.

It is important to choose a 
disinfectant on the Environmental 
Protection Agency’s (EPA) List N, 
because these products are approved 

for use against the virus that causes 
COVID-19. Be sure to look up a 
product’s EPA registration to verify 
that you can use the product on 
scuba equipment — search for 
wording such as “scuba,” “dive 
equipment” or “respirators” in 
the list of approved uses for the 
product. List N disinfectants 
will also kill many other viruses, 
bacteria, fungi, algae and other 
microorganisms that we find in the 
waters in which we dive.

Disinfection is not limited to 
your rental equipment. It extends 
to all surfaces that both staff and 
clients may contact, such as your 
shop counter, changing rooms and 
restrooms. You should also disinfect 
items in your retail shop that 
clients handle, such as any masks or 
wetsuits that a customer tries on.

Disinfection alone will not control 
potential infection at your business or 
during your dive operations. You may 
also want to consider the following 
essential steps to limit infection:

• Follow personal hygiene practices, 
including regular hand washing 
and good respiratory hygiene. For 
suggestions, see the CDC guidelines 
at cdc.gov/flu/professionals/
infectioncontrol/resphygiene.htm.

• Enforce social distancing in the shop, 
on the boat, in the classroom and 
even in the water.

• Require personal protection 
equipment such as gloves and 
masks for staff and customers, and 
consider further measures, such as 
eye protection, that may be necessary 
for staff.

• Ensure that your operation’s policies 
regarding staff and customers — 
including screening, exposure  
and infection risk guidelines — 
adhere to all local, state and  
federal recommendations.

• Protect the air intakes that feed 
nitrox generators.

• Use clean handling for all scuba 
gear, cylinders and filling whips, 
especially after disinfection.

You will need to adjust standard 
operating procedures for almost all 
activities and maintain discipline to 
adhere to them. Even as the limits 
on activities get lifted and restrictive 
practices are modified or rescinded, 
you will need to continue your strict 
disinfection procedures as the training 
agencies teach and the applicable 
regulatory authorities mandate.

We are living in a new reality, so 
we must change our old practices to 
maintain safety. AD

Text by Chloe Strauss and Francois Burman, Pr.Eng., M.Sc.
Photos by Stephen Frink

Maintaining 
Safety in 
the Era of 
COVID-19 

Dive businesses and 
professionals need 
to update policies 
and procedures to 
include infection 
control and safety for 
staff and customers.
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IMAGINE IF THE WORLD WERE JUST A BIG BLUE 
MARBLE without any land yet, and a cosmic 3D printer 
could create islands according to parameters entered into a 
computer. If the computer programmer were prescient and 
considered that people would want to go scuba diving on 
this island, what would be the input characteristics?

In this scenario, the island would be well outside the 
hurricane belt so those pesky seasonal storms would not 
disrupt people’s vacations or bring giant waves to pulverize 
the shallow coral reef. It would be an arid, flat island so 
neither rivers nor runoff from rains would diminish the 
water clarity. The island would have a vast lee side protected 
from the prevailing eastern trade winds on the opposite side 
of the island, allowing delicate corals to thrive in abundance. 
Another small island about a half mile offshore would have 
corals growing around the entire circumference.

This ideal location could easily describe the diver’s paradise 
of Bonaire and the small offshore island of Klein Bonaire. 

CONSERVATION EFFORTS
Blessed by geographic synergy with the sea and the coral 
reef, Bonaire is a special municipality of the Netherlands. 
It has developed in harmony with nature, thanks to its 
residents’ passion about preservation. 

Klein Bonaire is an example of what has gone right in 
the evolution of the Bonaire eco ethos. It was privately 
owned for 131 years, and in 1995 its owners wanted 

to build resorts and holiday homes, which alarmed a 
group of local citizens and business owners, who feared 
the ecological ramifications of such development and in 
turn formed the Foundation for the Preservation of Klein 
Bonaire (FPKB). The group raised money and awareness 
to help save the island. With financial assistance from the 
Netherlands and other donations, the Bonaire government 
purchased Klein Bonaire on Dec. 30, 1999. In 2001 the 
island became part of Bonaire National Marine Park.

The first sanctuary of its kind in the Caribbean, the 
Bonaire National Marine Park was established in 1979 
with the goal of preserving the island’s offshore resources. 
It encompasses almost 11 square miles of ocean from the 
high-tide mark to a depth of 200 feet. The park prohibits 
spearfishing, wearing gloves (to discourage touching fragile 
coral), anchoring, and removing anything living or dead 
from the reefs. Divers must pay a $45 annual fee that goes 
toward supporting the marine park, which is a small price to 
pay for the environmental enhancement the park provides.

The Bonaire government also enacted legislation 
to protect topside resources. Formerly the site of two 
plantations on the northern part of the island, the 
Washington Slagbaai National Park is a 22-square-mile 
preserve established in 1969. It is habitat for about 340 
species of flora, and its beaches are nesting grounds for 
green, hawksbill and loggerhead turtles. Salt pans within 
the park are home to Caribbean flamingos, a species also 

TEXT AND PHOTOS BY STEPHEN FRINK
GETTING BETTER WITH AGE
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Almost all of the scuba diving done 
on Bonaire is along the lee side 

of the island, protected from the 
prevailing winds, which allows for 
consistently calm conditions, with 
abundant marine life and healthy 

coral reefs very near the shoreline. 
Bonaire is one of the world’s great 

shore dive destinations.

found along the south end of the island in the salt pans 
used for the solar evaporative process that yields the 
huge mounds of white crystalline salt that is loaded onto 
freighters at the end of Bonaire’s famed Salt Pier.

Marine and terrestrial parks are only a part of Bonaire’s 
conservation endeavors. One of the most significant 
recent efforts is the wastewater treatment of effluent 
that is collected from the sewers now installed along 
the coastal areas of the capital city, Kralendijk, and that 
is also pumped and trucked for treatment from septic 
tanks and cesspools elsewhere on the island. I have been 
diving Bonaire since the early 1980s, and the perceptible 
encroachment of algae resulting from discharged 
wastewater was gradual, profound and troubling. By the 
early 2000s it was choking the reef, and the health of the 
island’s ecosystem was in jeopardy. 

When I returned to Bonaire in 2018 to teach one of 
my photo classes, however, I discovered the reefs were 
much better, with little algae, abundant marine life and 
improved visibility. The dive captain told me it was due to 
the sewering of Bonaire. Launched in 2014 with funding 
from the European Commission and the Netherlands, the 
expensive vacuum sewer system has been an important 
investment for fish, coral and visiting divers. 

The Bonaire National Marine Park and enlightened 
sewage treatment have been transformational for the 
significant beauty of Bonaire’s underwater world, making 

the island a model for others to emulate if they value 
dive tourism.

THE DIVING
While Klein Bonaire is a boat dive destination, the 
Bonaire National Marine Park features 86 dive sites 
marked with their names emblazoned on yellow-painted 
stones, all with easy access from the shore. For the 
past 25 years Scuba Diving magazine’s Readers’ Choice 
Awards have designated Bonaire as the best shore-diving 
destination in the Caribbean for good reason.

With so many named dive sites you might assume they 
are all similar — and there is some broad commonality 
among the reefs clustered along the north, north central, 
central, south central, south and Klein Bonaire areas 
— but each is distinct as well. Even though they are 
near each other, 1,000 Steps, Oil Slick Leap and Jeff 
Davis Memorial are all quite unique. Likewise, Just a 
Nice Dive along the eastern tip of Klein Bonaire is far 
different from Forest on the western tip. 

With only a week to spend on holiday and so many 
excellent dive opportunities, repeat visitors to Bonaire have 
learned to be discriminating connoisseurs of the specific 
underwater attractions of particular sites and pay close 
attention to the variety of dive options offered daily when 
signing up for boat dives or planning their shore dives. 
The following sites are some of my personal favorites.

B L E S S E D  B O N A I R E
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Jeff Davis Memorial — I have probably dived this site 
dozens of times over the years, but it wasn’t until my 2018 
trip that I was flummoxed by the dense concentration of 
staghorn coral here. Maybe it was the contrast of seeing so 
little of it elsewhere in the Caribbean, but more likely it 
was the combination of the healthy and abundant natural 
staghorn formations along with the prolific outplanting 
efforts of the Reef Renewal Foundation Bonaire (RRFB). 
Named for dive medicine pioneer Jefferson C. Davis, 
M.D., the site features a vast reef structure along the 
shallow plateau and healthy azure vase and orange 
elephant ear sponges decorating the dropoff.

Rock Pile — RRFB has cultivated PVC trees with the 
fragments of suspended staghorn at this Klein Bonaire site. 
It is interesting how they grow these small fragments for 
future outplanting to the coral reef. There are also natural 
staghorn forests and the typical Klein Bonaire attraction 
of clear water and a precipitous sponge-adorned dropoff 
from the 40- to 90-foot range. 

1,000 Steps — This iconic shore dive is really only 64 
steps instead of 1,000, but as you hike back up after the 
dive with your tank, weights and camera you’ll understand 
how it can feel much farther. The attractions here include 
abundant star corals and pillar corals along with large 
schools of blue tangs, parrotfish, French angelfish and 
creole wrasses. Stony coral tissue loss disease has decimated 
some regions of the Caribbean, so it is inspiring to see 
these brain, star and pillar corals in such spectacular shape. 

Forest — Giant structures of orange elephant ear sponges 
as well as colossal purple tube sponges for foreground 
color and dimension make this Klein Bonaire site one of 
my favorites, especially if I am shooting wide angle with 
a skilled model. A densely decorated wall is in the 30- to 
80-foot range, and the black coral clusters that give the 
site its name are at 50 to 70 feet. 

Hilma Hooker — The premier wreck dive on Bonaire, 
the Hilma Hooker is accessible by either shore or boat. 
Mechanical problems forced this 236-foot Dutch freighter 
ashore at Bonaire in 1984. While in port, routine inquiries 
discovered that Interpol and the FBI had been tracking 
the vessel as a possible drug runner, and inspectors found 
25,000 pounds of marijuana behind a false bulkhead. Law 

enforcement arrested the crew and impounded the ship as 
evidence. The neglected ship eventually began to take on 
water while still at the dock and had to be pumped. On 
Sept. 7, 1984, it was towed to an anchorage next to the 
Angel City dive site, where it sank several days later, rolling 
onto its starboard side in 100 feet of water just seaward to 
the reef slope. While the propeller is a popular subject of 
photographs, impressive rope sponges adorn portions of the 
hull, providing a crimson offset to the monochromatic steel. 

Salt Pier — While this pier is inaccessible to divers when 
a ship is moored and loading salt from the overhead 
conveyor belt system, it can be dived on most days either 
from shore or by boat. I like to dive this site from shore 
because of the many green sea turtles hanging around in 
the shallows. The pilings that support the pier are richly 
decorated with sponges and frequently grazed by both 
queen angelfish and French angelfish. Large schools of 
French grunts, parrotfish, creole wrasses and sometimes 
horse-eye jacks are usually in residence. This is almost an 
obligatory dive when visiting Bonaire. You rarely need to 
drop below 45 feet to dive the best of it, and most of the 
action is around 22 to 25 feet deep.

Red Slave — Two large clusters of small concrete 
structures built in 1850 were used to provide sleeping 
quarters for slaves working in the salt pans in Bonaire. 
The second set of huts now marks a dive site where divers 
can see schools of bigeye scads, turtles and horse-eye jacks 
between 20 and 70 feet. The site is near the end of the 
island, so be careful not to get caught in the current.

Carl’s Hill — Located at the northwestern tip of Klein 
Bonaire, Carl’s Hill is notable for the vast coral-covered 
plateau that has zones of specific coral concentrations. 
There is very nice elkhorn coral, some of it natural and 
some recently planted and thriving, probably due to the 
excellent water quality washing along the face of the 
dropoff. While it is difficult for me to draw myself away 
from the pristine pillar corals in the shallows, the vertical 
wall is impressive for the large orange elephant ear sponges 
and the blue tangs, barracudas and bar jacks that are 
frequently in residence.

Bonaire’s caves — When I recently posted a few images 
from Bonaire’s wet caves on my social media pages, I was 
surprised by how many longtime repeat visitors were unaware 
that the island has an estimated 400 caves, a few of which 
are open for guided snorkel tours. A certified cave guide will 
lead you into the correct caverns and make sure you don’t 
inadvertently damage the delicate stalactites and stalagmites. 
Using a flashlight, mask and snorkel you can swim through 
these crystalline waters, which tend to be a mix of both fresh 
and salt water, revealing frequent haloclines. AD

Page 66, clockwise from upper left: A pair of queen angelfish swim 
near the Salt Pier. • Azure vase sponges decorate the shallow reef at 
Karpata. • An octopus glides among pillar coral at Klein Bonaire. • A 
filtered red light illuminates the stalactites of the Bonaire cave system. 
• A diver checks out fire corals on Klein Bonaire. • Obelisks were 
used as navigational markers on Bonaire. The huts in the background 
used to shelter slaves who worked in the salt ponds; Bonaire abolished 
slavery in 1863.

Page 67: The sponge-encrusted propeller of the Hilma Hooker 
shipwreck is a photographic icon of underwater Bonaire.
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Getting there: Bonaire is accessible by air from 

European and North American gateways. Delta 

offers direct flights from Atlanta, and American 

Airlines flies nonstop from Miami. It has usually 

been easy to connect via Curaçao or Aruba, which 

have more frequent direct flights than Bonaire, 

but check for the current status of flights since air 

connections have been in flux due to the COVID-19 

pandemic. Most hotels offer both 110-volt and 220-

volt service. The official currency is the U.S. dollar. 

Conditions: The water temperature ranges from 

79°F in February to 84°F by the early fall. The 

average topside temperature is 82°F. Visibility 

generally ranges from 50 to 100 feet. Bonaire’s 

brisk trade winds come from the east, creating 

great conditions for windsurfing and kiteboarding 

but leaving the western shoreline in the lee. Wind-

driven waves are rare along the coast on the lee 

side, but it can sometimes be a sloppy ride home 

from Klein Bonaire without the protection of the 

main island. Located just north of the equator, 

Bonaire gets about 12 hours of daylight each day.

Recompression chamber: A recompression 

chamber is located adjacent to the 

San Francisco Hospital near Kralendijk. 

RecompressionChamberBonaire.com

For more information: TourismBonaire.com
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HOW TO DIVE IT

From top: The Hilma Hooker is lavishly cloaked in colorful 
sponges. • A large population of wild donkeys is on Bonaire. • 
Windsurfing and kiteboarding are very popular due to consistent 
tradewinds. • Coral restoration efforts are quite successful and 
have resulted in large staghorn thickets. • A school of blue tangs 
swims off Klein Bonaire.

http://www.recompressionchamberbonaire.com/
http://www.tourismbonaire.com/
https://dan.org/
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I am not much of a history buff, World War II or otherwise. My 
vision of the Solomon Islands during the war leans more toward 
the fiction of James Michener’s Tales of the South Pacific — a 
dreamy embarrassment of verdant tropical growth, empty beaches, 
crystalline seas with abundant marine life and friendly locals with 
endless smiles. With each return visit, I scratch more notes on my 
deeply creased Solomon Islands map while island-hopping to a few 
of the nine provinces. 

After landing in Honiara, the capital city seems as chaotic as ever. 
Locals are heading to the markets for fruit, vegetables, fish and betel 
nut. Trucks full of fresh-cut timber rumble by, and hundreds of 
flip-flopped feet move to the rhythm of daily life. Almost everything 
that enters or leaves the Solomon Islands does so in Honiara. My 
dives start here on the famous submerged war monuments that draw 
history enthusiasts and divers from every corner of the globe.  
 
GUADALCANAL PROVINCE 
As our pickup truck bounces down the coastal road, my dive 
guide explains the nickname Iron Bottom Sound for the waters 
off Guadalcanal, earned from the abundance of American and 
Japanese World War II wreckage there. A quick glimpse of calm 
seas between impossibly tall coconut palms confirms we can dive 
the Bonegi wrecks: the Japanese military transport Hirokawa 
Maru (Bonegi 1) and freighter Kinugawa Maru (Bonegi 2), both 
of which sank in 1942. 

The Hirokawa Maru lies on its port side with the remains of 
the bow at about 15 feet and the stern at deeper than 180 feet. 
The captains of many of these ships ran them ashore to prevent 
them from sinking in deep water. This life-saving effort has created 
remarkable shore dives in the area, some of which still break the 
surface near the beach.

A few fin kicks from shore we maneuver our way along the 
crumbling remains of the deck, which is now draped in a vibrant 
patchwork of corals. Big schools of chubs circle the structure, while 
delicate damsels, butterflyfish and anthias dart furtively at our 
approach. Dozens of species of hard corals compete for upper surfaces 
dappled by sunlight, while soft corals cascade like tie-dyed scarves 
from the lower surfaces. As with many of the wrecks on the shoreline 
slope, we could go deep toward the stern, but I am content with the 
infectious buzz of activity above 70 feet. 

Brilliant soft corals thrive at the edge of the plateau at Karomolun 
Point, while schooling barracudas pass divers near the Russell Islands.

Text and photos by Tanya G. Burnett

https://dan.org/
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The Kinugawa Maru rests even 
shallower and closer to the beach. 
This enormous artificial reef is awash 
in the midday sun and plays host to 
even more life than the Hirokawa. 
Eighty years of wear have reshaped 
the architecture of the shallow 
remains into an interesting habitat. 
Giant anemones give sanctuary 
to several species of anemonefish 
that are busy parenting clutches 
of eggs. Large gorgonian sea fans 
sway with the gentle surge. Sand 
dwellers and rays hug the bottom 
along the wreck, and larger fish seek 
safety in holes within the jagged 
infrastructure. Houndfish hunt 
along the surface, and camouflaged 
predators such as scorpionfish 
hide in plain sight. Barracudas and 
lionfish hover motionless while 
keeping a watchful eye on glistening 
bait fish. 

More wreck sites are reachable 
westward along the north coast, so 
we end our day with a J1 Japanese 
submarine and the remains of an 
American B-17 Flying Fortress. The 
fuselage and wings are clear and the 
guns still visible, but most amazing 
are the intact cockpit controls.

CENTRAL PROVINCE 
Heading across Iron Bottom Sound 
brings us to Tulagi in the Florida 
Islands. It was a primary base for the 
Japanese during the war because of 
its deep harbor. Dives here include 
destroyers, oilers, a minesweeper, 
wildcats and equally abundant natural 
reefs that include walls, pinnacles 
and even muck sites. With limited 
time here, I asked my guide what he 

would dive. He grinned and told me 
to follow him.

Only a few miles from the main 
harbor is a Japanese Kawanishi H6K 
“Mavis” seaplane at 100 feet, just 
offshore from the historic Ghavutu 
Island. The plane is almost fully 
intact, with huge sponge growth 
festooning the stilled propellers. The 
nutrients reduce visibility but have led 
to an explosion of life on every inch 
of the plane. Forests of black coral 
sway delicately on the wings with an 
ethereal fog of glassfish mingling in the 
delicate, feathery branches. Groupers 
and frogfish stealthily wait to inhale a 
careless and unsuspecting meal. Bottom 
time goes quickly on the seaplane, but a 
beautiful reef in shallower water lets us 
extend our profile.

Our next dive is all nature as we 
drop in on Twin Tunnels, where two 
extinct lava tubes drop down from the 
top of a pinnacle and pop out at about 
100 feet. Big schools of fusiliers, jacks, 
rainbow runners and ever-cautious reef 
sharks patrolling in the background 
greet us. We work our way back up the 
outside of the pinnacle along delicate 
gardens of staghorn and lettuce corals 
toward a crown of countless schools of 
chromis, small parrotfish and ruby-red 
pinjalo snappers. 

We zigzag between the beautiful 
Tavanuula Drift, highlighted by 
enormous purple and yellow elephant 
ear sponges, a wild reef manta dive 
at Devil’s Highway and exceptional 
macro muck diving at Maravagi Bay.

This trip offered some discoveries 
in the Florida Islands. A little white 
sand spit called Mbike in the Sandfly 
Channel is unassuming on the 

Below, from left: Diver Alwin James 
explores the Hirokawa Maru off 
Mbonegi beach. • The Skull Island 
shrine has the skulls of chiefs along 
with shell offerings. • This Bell 
P-39 Airacobra went down in 1943 
and sank to 92 feet.

Opposite, clockwise from bottom: 
A diver explores the point at the 
outer reef of Mbigo Mbigo. • A pair 
of marble rays forage at Lumalohi 
Passage. • Light beams streak down 
through the trees at the shallow 
opening of Mirror Pond. • A male 
filamented flasher wrasse swims 
at the Mbili dive site. • A dwarf 
goby rests on a stunning Mycedium 
coral. • A stand-up paddleboarder 
glides over the shallow coral reef 
of Kafaleon Bay. • A longnose 
hawkfish perches in a red, orange 
and pink soft coral.
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surface, but our dive reveals a healthy 
coral garden and massive Tridacna 
clams. Later we find a trawler wreck 
spectacularly draped in colorful soft 
corals and clusters of blue tunicates 
being ravaged in slow motion by the 
neon-bright Nembrotha nudibranchs. 

A short boat ride away, the shallow 
reef of Simon’s Nature Reserve 
provides snorkeling in the shallows of a 
uniquely vibrant hard coral reef. Huge 
branching corals in royal purple, pink, 
mosslike green and powder blue reach 
for the unfiltered tropical sun. The 
quality and colors are beyond anything 
I have seen in decades of diving. My 
snorkel-vented exclamations of delight 
prompt a visit from Simon in his 
dugout canoe. Sporting a broad smile 
and speaking with obvious pride, this 
local villager explained his efforts to 
protect his special reef. Over time 
Simon has collected extensive varieties 
of corals from other island reefs and 
neighboring regions to build his 
own marine protected area, which is 
highlighted by markers to keep fishers 
and boaters from entering the zone. 
For a small fee he graciously allows 
divers and snorkelers to enjoy the fruits 
of his efforts. 

RUSSELL ISLANDS 
A scattering of volcanic islands about 
30 miles west of Guadalcanal is 
known to locals as the Russells. It is 
a spectacular dive region with deep 
caves, cuts, dropoffs and seamounts 
as well as some unusual World War 
II sites in the protected regions of 
the atoll. 

Navigating the labyrinth of 
channels, bays and reefs on a 

liveaboard while enjoying the 
spectacular scenery between dives is 
the best way to experience some of 
the Solomon Islands’ most famous 
dive sites. High on my list from past 
visits is Leru Cut, where we navigate 
through a long vertical crack in the 
island to an opening surrounded by 
impressive jungle scenery. The trip 
back out to the open sea with the sun 
overhead provides the real magic as 
laserlike shafts of shimmering light 
pierce through rock openings and 
dance on the white sand bottom, rock 
walls and occasionally a diver. The 
exit is an intoxicating hue of ocean 
framed in a stark silhouette that sets a 
photographer’s heart fluttering. 

The Russells are home to many 
dives with incredible architecture and 
topography. Mirror Pond, Bat Cave 
and Custom Cave have short swim-
throughs and cavelike openings in 
the reef that lead to island interiors 
of saltwater ponds full of trees, reefs 
and light. Small saltwater crocodiles 
occasionally rest in the crevices and 
ponds near the surface. The elegant 
outside reefs are home to one of my 
favorite Solomon macro subjects: tiny, 
colorful coral hermit crabs, which are 
gracious and willing subjects.

Mane Island is notable for 
its current-swept points full of 
unexpected action. Karumolun 
Point has a submerged promontory 
where big schools of jacks, 
barracudas, yellowfin tuna and 
juvenile gray reef sharks shift 
positions in the steady flow of water. 
The deeper plateau of the point is 
festooned with soft corals in brilliant 
colors of pink, yellow and scarlet 
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made more dramatic by spotted 
eagle rays passing by in the blue. 

White Beach has no beach, but 
this mangrove-lined shore next to a 
small village gives little hint to the 
underwater landscape. This former 
American military base had cargo 
docks during the war, but their 
orders were to dump everything 
from the base into the sea when 
the Americans left. No current 
disrupts the time capsule beneath 
the surface, which includes vehicles, 
tires, weapons, dock structures 
and more, all wearing sponges and 
soft corals like gaudy feather boas. 
The highlight of the steep slope is 
the macro and small fish behavior. 
On this visit, schools of archerfish 
hover in the mangrove roots, while 
nudibranchs, shrimp and eels gather 
in the shallow dock framework.
 
WESTERN PROVINCE 
The largest of the Solomon Islands’ 
nine provinces, Western Province is 
renowned for its beautiful tropical 
islands, stunning coral reefs and 
more World War II wrecks. On the 
liveaboard route to this region from 
the Russells is an uninhabited chunk 
of rock and trees called Mary Island, 
which is renowned for pelagics and 
loads of fish life. After shooting 
circling jacks here until I was dizzy, I 
switched lenses and missions. 

Mary Island is one of the most 
reliable locations to photograph the 
elusive and frustratingly shy flame 
angelfish and the equally challenging 
red-spotted blenny. The flame angels 
reside in the 40-foot range, often in 
the channels where the current pours 
through. Patience is the name of the 

game on my dive until I suddenly 
catch a glimpse of signature burnt 
tangerine. These fish don’t swim far, 
so it is a satisfying stalk-and-wait 
operation when I finally score a few 
shots of this beauty. 

I spend the rest of my dive 
sloshing around in the surge on bare 
rock in 7 feet of water, lining up a 
105mm macro lens with a 4X macro 
converter just to capture the cutest 
face in the ocean: the red-spotted 
blenny. This irresistible clownlike 
character is incredibly difficult to 
shoot. When not cursing through 
my regulator, I am laughing hard 
enough to lose it — and so it is with 
most underwater photography.

MOROVO LAGOON 
When viewed from the air the 
Morovo region is like a picture-perfect 
postcard, featuring 1,000 square miles 
of a double barrier reef with three 
large volcanic islands and a lagoon 
bejeweled with hundreds of other 
small, forested islands. On the west 
side of the lagoon near the little village 
of Seghe is a small landing strip and a 
wooden shack that serves as the airport 
terminal. From this former World 
War II base divers could spend weeks 
circumnavigating through the lagoon’s 
countless historical and natural dive 
sites and possibly even discovering new 
ones. There are coral reef passes full of 
fish at Charapoana and relaxing glides 
over incredibly pristine hard coral 
gardens at Sambulo Island. A bevy 
of manta rays at a cleaning station in 
20 feet of water greets us on an early 
morning dive, while other divers go 
for a mazelike adventure at the edge of 
the deep New Georgia Sound.

On the southwest side we discover 
something special. The visibility at 
Kicha Island, on the outer edge of the 
lagoon, borders on forever. Massive 
red gorgonian sea fans adorn the steep 
walls and attract cascades of batfish, 
black snappers, circling barracudas 
and the occasional rainbow runner. 
Following a rain of coral powder 
drifting in front of my mask, I go 
shallower on the wall to find large 
schools of bumphead parrotfish 
grazing on coral and carousing on the 
reef like herds of underwater buffalo. 
If all this commotion is not enough, 
regular chest-thumping explosions 
from the active submarine volcano 
Kavachi punctuate our dive as it erupts 
a mere 25 miles away. Disconcerted 
at first, I eventually grow enamored of 
the extra excitement.

ROVIANA LAGOON 
The ancient history of the Roviana 
region includes time as a trading hub 
for shell currencies and a reputation 
for headhunting, but the past has 
disappeared into the shifting mosaic 
of blue shades artistically ringed 
by barrier reefs and islets. While 
the friendly locals are happy to 
share artifacts of their past, they 
peacefully embrace the present. The 
rustic outpost of Munda, the largest 
settlement on the island of New 
Georgia, functions as the jumping-off 
point to many historical World War II 
sites above and below the water. 

We take a boat ride out and 
drop into a calm swell against 
high limestone cliffs at a site called 
Mbigo Mbigo and are immediately 
floating among fields of hard corals. 
The reef rolls down into the blue 
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and, as is the case in much of the 
Solomons, the pelagics are here in force. 
Dogtooth tunas, barracudas and a loose 
school of mackerels pass with a wary 
eye toward the bubble blowers. Every 
inch of the reef is alive with swarms of 
hundreds of black durgons. 

The next dive at Tombatuni offers 
similar pleasures and incredible water 
clarity on the outside reef. Hawksbill 
turtles busily munch on soft coral, a 
school of batfish hovers in the protection 
of a sunken log, and a couple of blacktip 
reef sharks patrol in the distance. Upon 
reaching the point we see a tornado 
of schooling jacks and the elegance of 
effortlessly gliding eagle rays. We didn’t 
have the opportunity to dive Shark 
Point, Aussie Point and Top Shelf on 
this trip, but our guide told us that they 
are equally impressive sites.

My dive into history continues with 
a Japanese freighter sunk in Mbaeroko 
Bay and an abundance of plane wrecks: a 
Grumman F4F Wildcat fighter, a Vaught 
F4U Corsair, a Bell P-39 Airacobra and a 
Douglas A-24 Banshee dive bomber.

I may not understand all the details of 
every wreck I saw during this trip, but 
I feel a greater respect for the enormity 
of what occurred on this small tropical 
foothold during World War II. I also now 
appreciate more than ever what nature 
can do to reclaim the scars of human 
conflict. When the last bit of historical 
steel rusts away, the reef that consumes 
it will still be here to greet visitors and 
divers in the Solomon Islands. AD

From far left: A small reef manta glides over a 
coral patch where cleaner wrasses are willing 
to clean. • Nembrotha nudibranchs feed on 
tunicates at the Mbike wreck. • This aerial view 
shows Charapoana Point at the northern edge of 
Morovo Lagoon. • A dense school of jacks circle 
over Barracuda Point at Mary Island.
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Getting there: The most direct route from the U.S. to the main 

hub of Honiara (HIR), Guadalcanal, is via Nadi, Fiji Islands, on Fiji 

Airways. Other routes go through Australia and connect to Brisbane 

for a Solomon Airlines flight to Honiara. Solomon Airlines recently 

started offering direct flights from Brisbane to Munda (MUA), New 

Georgia. Flights in and out of Honiara or Munda are not offered 

daily with all airlines, so plan to coordinate the best route for your 

time of travel. For information about visas and visitor permits, visit 

solomonislandsembassy.com/consular-services 

 

Conditions: The Solomon Islands are hot and humid all year round, 

with an average temperature of 80°F. There are two distinct seasons: 

a wet season from November to April and a dry season from May to 

October. Water temperatures range from 82°F to 84°F, so most divers 

are comfortable in a 2 mm or 3 mm full-length wetsuit. A hooded vest 

might be nice for a day with multiple dives. Water visibility differs 

greatly depending on location: The outer reef can be more than 100 

feet, the inner reefs about 60 feet and the shallow lagoon areas with 

silty bottoms can be as low as 30 feet. 

 

Topside: Try learning a few words in Pijin, the lingua franca, or ask 

about the native system of shell money, a form of traditional currency 

fashioned out of tiny seashells assembled into strings, necklaces and 

even headdresses. Visiting a village helps to support the community so 

they can continue to protect their reefs, and they are wonderful windows 

into the traditional Melanesian culture and daily lives. You may see a 

war canoe with a Nguzunguzu carving at the prow, which symbolizes a 

war god that watches out for enemies, reefs and sand bars, calms the 

seas and keeps away evil water spirits. In Munda you can see various 

collections of World War II hand grenades, machetes, dog tags, knives, 

coins, vintage Coke bottles, ammunition and countless other relics in 

home museums. To the west of Munda is Skull Island, where locals built a 

shrine to honor their past. The skulls of former Roviana chiefs adorn the 

shrine along with shell money and other offerings for good fortune.

https://dan.org/
https://solomonislandsembassy.com/consular-services
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By Francois Burman, Pr.Eng., M.Sc.    |    Photos by Stephen Frink

WHAT ARE SAFE LEVELS IN OUR BREATHING AIR AT DEPTH?

The hazards related to breathing gas 
increase with depth, and our safety 

as divers in terms of breathing gas is 
entirely reliant on it being clean.

&ParticulatesOil
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esearch has described the 
effects on human health of 
elevated partial pressures  

  of carbon monoxide 
(CO) and carbon dioxide 

(CO2) while diving, but 
only occupational health and 

safety studies have covered 
solids such as oil mist 

and particulate 
matter suspended 
in air and only in 

terms of breathing at the surface.1 The difference between the 
U.S. Compressed Gas Association (CGA) recommendations 
and the European standards for CO and CO2 limits2 is small, 
but it is much larger for oil content. Regardless of regulatory 
limits, we should ensure we are safe while enjoying our 
recreational dives.

The limit for oil appears in almost every published 
compressed-air specification, whether it be condensed oil, 
oil mist, mineral oil or synthetic oil. Some specifications, 
however, combine both oil and particulate matter into one 
limit; others do not specify any limit for particulates. Why 
is this, and what is the common element of concern? Both 
contaminants are fire and health hazards, are considered 
solids (noncompressible matter) and are difficult to 
separate for analysis.

The following is an overview of the basic concepts:

• Depth has a direct impact on partial pressure. According 
to Dalton’s law, the deeper we dive, the higher the partial 
pressure of all the breathing gas’s constituents (separate 
gases that make up the air we breathe).

• There is no partial pressure of oil mist or particulate matter, 
but the effect is the same. We instead need to consider the 
number of molecules of the substance in a unit volume. 
As with the surface equivalent value (SEV) discussed in 
our article about CO2, the amount of oil in each breath 
will increase as depth increases and gas compresses. If your 
cylinder has a gas mix containing a concentration of 1 
milligram per cubic meter (mg/m3) of condensed oil and 
you used it on your dive to 130 feet of seawater (fsw) — 40 
meters of seawater (msw) or 5 atmospheres absolute (ATA) 
— the amount of oil in each breath would rise to five times 
the surface value. 

• Producing nitrox using a membrane separator will reduce 
both oil and particulates because their molecules are 
much larger than those of all the gases. We measure the 
effective diameter of all particulate matter in microns and 
the diameters of gas molecules (and membrane fibers) in 
angstroms, which are tens of thousands of times smaller.

• When the appropriate compressor oil and filters are in 
place and when an assessment of the surrounding area 
ensures that no obvious sources of hazardous pollution 

could be drawn into the compressor, the gas in a filled 
cylinder should not contain any toxic substances.

• The two risks of oil and particulates are their effects on the 
respiratory system and the risk of fire. 

• The elevated partial pressure of oxygen at depth has no 
discernable effect on respiratory issues from particulates, but 
the risk of fire increases with use of oxygen-enriched gases.

• The analysis of oil and particulates is an additional 
complication. Gas-detector tubes and other similar 
mechanical devices appear to be ineffective in detecting 
particulates. Laboratory analysis provides a good degree of 
accuracy but requires sending a sample, so it is a time- and 
money-intensive spot check. Several volatile organic compound 
(VOC) analyzers are available for real-time monitoring of 
contaminant levels, but the user must know the constituents 
of the type of oil used, which few compressor oil producers 
provide in their datasheets. It is important to note that we 
measure a VOC as a gas and not a particulate or liquid.

• If we need to know the concentration in parts per million 
(ppm),3 then we need to consider ppm by weight (ppmwt). In 
this case, mg/m3 almost relates to the same value of ppmwt.

• While breathing-air compressor oils must be human-safe 
(nontoxic), the compressor requires proper maintenance and 
running state. An overheated compressor can easily burn the 
oil regardless of the type. Combustion implies the production 
of CO — the “silent killer.” Published cases have confirmed 
CO toxicity resulting from overheated compressors.

HEALTH ISSUES
Particulate matter such as dust, metal particles and 
oil particulates can cause respiratory issues for divers, 
especially those with an existing respiratory weakness.

Most people are aware of the hypoxia hazards from 
smoke but perhaps not the hazards unrelated to CO, CO2 
or other combustion products. The environmental agencies 
that determine these hazards compute and publish them 
in terms of particulate limits. The U.S. Environmental 
Protection Agency (EPA)4 describes the health effects of 
particulate matter in terms of size in microns (µm)5 and 
concentration in micrograms per cubic meter (µg/m3). 
Concentration values are in two sizes: 2.5 µm (PM2.5) and 

Correctly designed filters should remove the standard contaminants 
found in compressed air. 

https://dan.org/


78  |  THIRD/FOURTH QUARTER 2020

10 µm (PM10), determined over 24 hours. Researchers 
then correlate these values with population health effects to 
produce a result in a range from good to hazardous. When 
compared with breathing-air quality standards that regulate 
particles, these limits are orders of magnitude higher than 
those allowed in compressed breathing air — even when 
accounting for the effects of depth.6

Compressed-breathing-air standards cover the 
concentration of combined oil and other particulates, and 
the dive industry has generally adopted these standards. 
The essential issue is the sizes of the particulates. The EPA 
categorizes particulates as PM2.5 and PM10, but compressed-
breathing-air standards categorize them as those larger than 
or smaller than approximately 5 µm. The actual size is less 
important than the observed effect around this size.

Particles smaller than 5 µm tend to lodge in the deep 
recesses of the lungs, hindering the passage (exchange) of 
gases and resulting in hypoxia. The effect is cumulative: 
The longer the exposure during the dive, the greater the 
concentration at the end of the dive. The body can get rid 
of these particles, but it takes time. Particles larger than 
5 µm tend to cause upper respiratory tract issues such as 
irritation and inflammation.

A properly maintained compressor and breathing-air 
filtration system will remove the larger particles. The inlet 
filter to the first-stage regulator will typically have a 5 
µm sintered filter, so it is unlikely that a diver will have 
respiratory tract issues due to large particulates unless 
there is a mechanical breakdown.

Particles smaller than 5 µm that pass through the 
sintered filter in the first-stage regulator can cause lung 
irritation and inflammation, which is sometimes referred 

to as chemical pneumonia — although the particles, 
including oil, are not chemically toxic.

While these small particles are not individually visible, 
it is possible to see an accumulation over time, typically as 
a white, red or black powder in the second-stage housing. 
White powder generally indicates aluminum oxide; red or 
black powder is usually ferrous oxide. These particles are 
related to the two different types of cylinder metals and 
provide our only visible clue aside from air-quality analysis. 
Divers should determine the cause of any accumulation 
and address the problem. Oil contamination is rarely visible 
except for obvious, gross contamination; taste and smell 
provide the closest ways for individuals to detect it.

Symptoms of exposure to excessive amounts of any 
particulate include nausea, shortness of breath, fatigue, 
respiratory distress, and eye and skin irritation. Excessive, 
longer-term exposure may result in organ failure, although 
this is unlikely to occur in recreational diving.

FIRE RISKS
Dust or any form of particulate matter traveling at high 
velocity can collide with any type of flow obstruction, 
potentially causing particle impact ignition. The fine 
particulates also serve as a fuel. Oxygen is an oxidizer 
(helps fire to burn) and is present at elevated partial 
pressures in all types of gases used in recreational diving.

A second ignition source is adiabatic heating, which is 
a significant increase in temperature caused by breathing 
gases experiencing a rapid increase in pressure when the 
flow suddenly stops. This could occur, for example, if you 
rapidly open the cylinder valve but the flow stops at the 
first-stage regulator, a valve in the filling system or even in 

From left: An essential part of ensuring breathing-air quality is adhering to filter 
exchange intervals. • Oxygen-enriched breathing gas introduces additional risks 
of fire, so maintaining oil and particulate safe limits is essential. • Oil is not 
compatible with oxygen.  
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a component not designed to prevent adiabatic heating. 
Exact temperatures for nonideal gases in nontheoretical 
situations are hard to determine properly, so it is difficult 
to give a precise temperature that would cause an adiabatic 
heating ignition.7 

The autoignition temperature (AIT)8 of the average 
synthetic oil is 725°F (385°C), and the adiabatic heating 
temperature potential in air at 3,350 psi (232 bar) is 
1,292°F (700°C), so there is a risk of fire and explosion. 

The goal of oxygen cleaning is to prevent fire and 
explosion where any oil products are present in the gas-
flow path. The level at which air is considered oxygen-
enriched is a subject of debate — one filled with incorrect 
interpretations from the many different standards and 
regulations. A general range would be between 21 and 
25 percent oxygen. Some recreational dive organizations 
insist on 40 percent, but considering that compressed air 
with 20.7 percent oxygen contains 200 times more oxygen 
molecules at 2,900 psi (200 bar), then our suggested range 
is more than sufficient to support a fire.

Little actual data about safe contaminant levels exist. 
We must also consider that oil may exist not only in 
aerosol form (measured in mg/m3) but also could already 
be on the surfaces of all the wetted parts9 (measured 
in milligrams per square meter, or mg/m2). We have 
variations in oxygen partial pressures, flammability of 

particulates, locations of contaminants, and ignition 
temperatures. So what is a safe limit?

SOUND ADVICE
We use existing limits to develop a conservative practice, 
even though these limits were not originally established for 
underwater applications.

For health concerns, 5 mg/m3 is the occupational health 
and safety limit for condensed oil particles for surface 
breathing. If we apply the effect of depth to the maximum 
depth on air of 230 fsw (67 msw), for example, then we 
should divide this limit of 5 mg/m3 by 7.7. An appropriate 
limit would then be 0.65 mg/m3. The European limit is 0.5 
mg/m3, but the CGA Grade E limit is 5 mg/m3. Prudence 
dictates that we follow the lower limit, and most scuba air-
quality tests appear to do that.

In terms of fire risk, oxygen-compatible gas generally has 
an oil content10 of less than 0.1 mg/m3, which is the lowest 
limit at which we can measure and detect particulates using 
field testing rather than costly laboratory instruments. Some 
manufacturers claim their field analyzers can measure as 
low as 0.01 mg/m3, but their methods combine moisture, 
CO and the VOC content. The responsible practice is to 
ensure the proper maintenance of compressors.

• Regularly check and clean all piping, hoses, regulators and 
valves for any form of oil accumulation, and especially 
ensure that compressor interstage and final-stage liquid 
separators function efficiently.

• Change breathing-air filters according to the manufacturer’s 
recommendations or as local operating conditions determine 
in cases of a less-frequent running schedule.

• Repair all gas leaks but never while the system is under pressure.
• Follow appropriate cleaning practices, especially if dealing 

with oxygen-enriched gases.
• The best practice to follow for breathing air is the 

European limit for particulates (0.5 mg/m3) and the limit 
for oil-free breathing gas (0.1 mg/m3) where the oxygen 
partial pressure exceeds 0.25 atmospheres at any given 
depth. This is equal to 25 percent oxygen in the cylinder 
when measured at the surface. By considering all the 
variables and following these limits, you can reduce the 
risk of fires and respiratory issues that could arise from oil 
and particulates. AD

Notes: 1. This is the third and final article in our series intended to demystify common breathing-air contaminants and why control over these is important 
to the diver. See also “Carbon Monoxide Safety” in the Q1 2020 issue of Alert Diver and “Carbon Dioxide Safety” in the Q2 2020 issue of Alert Diver. • 2. CGA 
G-7.1-2018 limits these contaminants for grade E (scuba) air to CO ≤ 10 parts per million (ppm), CO2 ≤ 1,000 ppm, and oil ≤ 5 milligrams per cubic meter (mg/
m3). The European standard EN 12021-2014 limits these to CO ≤ 5 ppm, CO2 ≤ 500 ppm, and oil ≤ 0.5 mg/m3. EN 12021-2014 provides limits for compressed air 
but does not delineate between breathing at the surface or breathing at depth. • 3. The term ppm in this article is relative to volume: that is, parts per million by 
volume (ppmv) when applied to gases. Liquids and solids in breathing air are measured in mg/m3 or ppm by weight (ppmwt). • 4. The U.S. EPA publishes the 
effects on humans of elevated air quality indices (AQI), which are determined as a combination of particulates, CO and CO2. • 5. A µm or micron is equivalent 
to 1/1,000 of a meter (0.001 mm) or 1/25,400 of an inch. • 6. This topic needs more research. Ian Millar published a review article on compressed breathing air 
in 2008 and expressed this recommendation as well. • 7. Research has shown a spread of temperatures at different pressures, combined with the speeds of gas, 
materials, flow paths and other variables. Even with published data of actual tests demonstrating temperatures of 1,292°F (700°C) in air, that is still well above 
the autoignition temperature of the compressor oil. • 8. The AIT is the lowest temperature at which a substance will spontaneously ignite without an external 
source of ignition. • 9. Wetted parts are any surface that is in direct contact with the gas flow. • 10. EN 12021 Table 4

“The  longer 
   the exposure during 
the dive, the  
    greater 
 the concentration at 
   the end of the dive.”

https://dan.org/
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JAPANESE SEAHORSE 
HATCHLINGS
Minamata Bay, Kumamoto Prefecture, Japan
By Mayumi Takeuchi-Ebbins

Japanese seahorses mate between April and 
July, and each pair will pass eggs and hatch 
babies four to five times each season. For 
weeks I woke up at midnight and dived from 
1 a.m. until 7 a.m. in shallow water at about 13 
to 23 feet. On one dive I waited in front of the 
seahorse for the hatching for four hours. You 
have to be crazy about seahorses to do that. 
It was an incredible moment when I saw little 
baby seahorses hatch from the father’s pouch. 

Nikon D500, 60mm f/2.8 macro lens,  
1/400 sec, f/16, ISO 320, Inon Z-240 strobes 
(2), Light and Motion Sola Photo 1200 target 
light, Nauticam housing
 IG @squirri007_diving
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RECENT SOCIAL MEDIA POSTS by some 
of our most esteemed underwater photographers 
bring to mind the lyrics of an old Bruce Springsteen 
song: “I had a friend was a big baseball player back 
in high school. He could throw that speedball by you. 
Make you look like a fool.” Most of the images these 
photographers have been posting lately are their 
“speedballs” from years past, because they aren’t able 
to take trips and make new photos due to the travel 
restrictions related to the COVID-19 pandemic. 

Their images are the ones that tell the stories of 
where they went then and the photo opportunities they 
enjoyed at that time. Maybe a magical encounter or a 
technical achievement makes these particular photos 
rise to the top. While we aren’t traveling like we used 
to, however, we can at least live vicariously through the 
collective consciousness of our image-makers.

As this year’s Ocean Views photo contest celebrates 
the 10th anniversary of the collaboration between 
Alert Diver and the Nature’s Best Photography 
magazines for the 2020 Nature’s Best Photography 
International Awards, the collection of entries is 
replete with speedballs of significance. The quality 
of the photography is the best we’ve judged yet 
and coincidentally the most eclectic in subject and 
location. Viewed in aggregate, the 31,000 images 
and videos submitted by 2,000 entrants from 67 
countries cover a range of destinations including polar, 
Caribbean, Indo-Pacific and even freshwater habitats. 

For the past few years it appears there was no 
place on the planet too far, too arduous or too 
obscure to motivate underwater photographers to 
embark on expeditions. The captions for the 16 
winning and highly honored images reveal travel 
to Japan; Bonaire; Anilao, Philippines; Monterey 
Bay, California; Raja Ampat, Indonesia; Tenerife, 
Canary Islands; Antarctica; Tulum, Mexico; Baja 

California, Mexico; Iceland; Norway; Romblon, 
Philippines; and Greenland. Imagine the time these 
photographers spent on airplanes and boats and 
underwater to take 31,000 images good enough to 
submit to a photo competition of this high caliber. 

These images make us long for the time when 
we can once again travel the world in pursuit of 
our underwater passions. Let’s hope that 2021 will 
be that time when we can visit new places or old 
favorites and create our own new batch of speedballs. 

There’s a Bruce Springsteen lyric relevant for 
that too. “Yeah, just sitting back trying to recapture 
a little of the glory of, well time slips away and leaves 
you with nothing mister but boring stories of glory 
days.” When dive travel is safe again, we need to 
be on those boats making giant strides into new 
adventures and taking new photos for Ocean Views 
2021. Our glory days are yet to come.

— Stephen Frink
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GLORY DAYS

HUMPBACK WHALE 
Monterey Bay, California, USA
By Chase Dekker

Late summer is one of the best times to watch humpback 
whales in Monterey Bay because they tend to be most 
active then. One evening as I was guiding a whale watch, 
about 10 to 20 humpbacks started breaching around us. 
For almost three hours whales were flying out of the sea 
and occasionally landing close enough to spray us with 
their splashes. Near the end of the evening a large adult 
whale began to breach next to the boat, launching out of 
the water like a rocket. It breached like that several times 
during the last light of the day as it headed for a nearby 
pod of feeding whales.

Canon EOS 5D Mark IV, EF 300mm f/2.8L IS II UM lens, 
1/2000 sec, f/5.6, ISO 1600, handheld
chasedekker.com

https://chasedekker.com/
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FLUORESCENT CORAL WITH GOBY
Bari Reef, Bonaire, Dutch Antilles 
By Peter de Maagt

Coral fluorescence offers a potential resource for scientists and conservationists. Some researchers believe this fluorescence could protect against 
damaging sunlight or serve as a biological chemical defense, generated during times of stress. Researchers are now using fluorescence as an effective 
tool for gauging the overall health of coral gardens. Fluorescence diving allows you to see a familiar reef in a new light. The pieces of coral that were 
dull and gray during the daytime could be glowing from within at night. I captured this transparent goby backlit by the fluorescent glow of the coral.

Nikon D500, 105mm f/2.8 macro lens, 1/200 sec, f/14, ISO 400, Sea and Sea YS-250 strobes (2), Sea and Sea housing
FB @peter.demaagt, IG @pdemaagt
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ICEBERG 
Diamond Beach, Jökulsárlón, Iceland
By Ilan Shacham

The Jökulsárlón glacier lagoon has an outlet to the 
North Atlantic Ocean, where small icebergs float into 
the ocean. Waves then sweep them back onto the black 
volcanic beach, creating a wonderful sight. I arrived 
at the beach before sunrise, hoping to photograph 
the sunshine through the clear ice. When I saw this 
beautiful iceberg with a hole, I knew I wanted to use it 
to frame the rising sun. This ice chunk was only about a 
foot across, so I lay down on the beach in front of it and 
framed the sun in the hole, capturing its gorgeous light 
illuminating the ice from within.

Nikon D810; 24-70 f/2.8 lens at 44mm; 1/800 sec, 
1/200 sec, 1/3200 sec (HDR); f/11; ISO 640; handheld 
IlanShacham.com
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SWEETLIPS
Misool, Raja Ampat, Indonesia
By Eduardo Acevedo 

Underwater photographers can usually find sea life to collaborate 
with at depths below 100 feet. This time I had the help of a huge 
ball of crystal fish and incredible colors of the hard and soft corals 
as I photographed these sweetlips in Raja Ampat. 

Canon 5D Mark IV, EF 15mm f/2.8 fisheye lens, 1/40 sec, f/8, 
ISO 200, Inon Z-240 strobes (2), Seacam housing

SAND TIGER SHARK
Morehead City, North Carolina, USA
By Lureen Ferretti

The “Graveyard of the Atlantic” along the North Carolina coast offers the best 
wreck and shark encounters in the U.S. Sand tiger sharks, also known as 
spotted ragged-tooth sharks or gray nurse sharks, prefer warm coastal waters 
and shallow bays in most areas of the world except for the eastern Pacific. 

Sand tiger sharks may look menacing with their gnarly teeth protruding 
erratically from their mouth, but they’re actually quite docile. While diving the 
Aeolus wreck, I found a sand tiger shark that didn’t mind my presence as it 
continued to swim slowly in a somewhat lethargic state. A cloud of little fish 
surrounded it, staying close by for protection to prevent the schools of tunas and 
jacks from swooping down to eat them.

Canon EOS 70D, Tokina 10-17mm f/3.5-4.5 fisheye lens at 10mm, 1/160 sec, 
f/11, ISO 320, Inon Z-240 strobes (2), Nauticam housing
DeepWaterPics.com
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ORCAS
Skjervøy, Troms, Norway
By Jens Wikström
  
Every winter hundreds or 
sometimes thousands of orcas 
travel to the fjords near Skjervøy, 
Norway, to feed on herring. These 
orcas were curious, approaching 
our Zodiac boat and spyhopping 
to get a closer look. I took this 
photo just as the sun had gone 
down behind the mountains and 
Northern Norway’s ethereal winter 
light settled over the landscape. 
Orcas have strong family groups 
and extremely social behaviors. As 
a guide, I have observed them in 
the wild expressing camaraderie, 
teamwork, curiosity, ingenuity 
and joy.

Nikon D850, Nikkor 70-200mm 
f/2.8G ED VR II lens at 190mm, 
1/1250 sec, f/2.8, ISO 800, 
handheld
wikstromphotography.com
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ICEBERG AND SCHOONER
Scoresby Sound, East Greenland
By Jim Guerard

While cruising on a 144-foot sailing schooner through Scoresby Sound in Greenland, we came upon a massive 
iceberg with three towers that was floating in the channel. I used my drone to provide a three-dimensional view of 
this amazing ice mass. Flying the drone out away from the boat and shooting the image looking back to include the 
boat as it was coming upon the edge of the iceberg provided perspective on size as well as the danger lurking just 
beneath the surface. It was a sobering reminder of how quickly and irrecoverably our world is changing.

DJI Mavic 2 Pro drone with factory-installed Hasselblad L1D-20c camera at 10.26mm, 1/1600 sec, f/4, ISO 100
jimguerard.smugmug.com

https://jimguerard.smugmug.com/
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STRIPED MARLIN 
Magdalena Bay, Baja California, Mexico 
By Greg Lecoeur
 
In November the migration of striped marlin (Kajikia audax), which are apex 
predators, coincides with the formation of bait balls teeming with thousands 
of sardines off Baja California. It’s an opportunity to witness rare and 
spectacular predation scenes from the animal kingdom as other predators 
such as sea lions and seabirds come to feast. The underwater view is 
splendid as striped marlins and sea lions compete over a bait ball. One by 
one they launch dazzling attacks that leave their prey no chance of survival.

Nikon D500, Tokina AT-X 107 DX 10-17mm f/3.5-4.5 fisheye lens at 17mm, 1/250 
sec, f/9, ISO 400, Ikelite DS161 strobes (2), Nauticam housing
greglecoeur.com
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JAPANESE 
SEAHORSES 
Minamata Bay, Kumamoto Prefecture, Japan
By Mayumi Takeuchi-Ebbins

Seahorses engage in a courtship dance, 
holding each other’s tails or hanging onto 
the same seagrass strand and then whirling 
together for many hours. The female deposits 
her eggs into the male’s pouch, and the male 
contributes additional nutrients until the eggs 
hatch in his pouch and then releases the fry to 
be on their own. 

Nikon D500, 60mm f/2.8 macro lens,  
1/200 sec, f/13, ISO 200, Inon Z-240 strobes 
(2), Light and Motion Sola Photo 1200 
target light, Nauticam housing
IG @squirri007_diving

DIAMOND SQUID 
Anilao, Philippines 
By Yatwai So

During a blackwater dive near Anilao, I saw 
this diamond squid at a depth of about 50 feet. 
I took a series of photos showing the squid 
changing colors from its original light purple to 
reddish-orange. This photo shows the complete 
change of its body color to orange.

Canon EOS 5DS R, EF 100mm f/2.8L Macro 
IS USM lens, 1/200 sec, f/18, ISO 200, Ikelite 
DS161 strobes (2), Scubalamp RD95 focus 
light, Sea and Sea housing
FB @yatwai.so, IG @yatwaiso

GOBY ON SEA PEN 
Anilao, Philippines 
By Yatwai So

The sea pen is common on the Anilao Sea’s 
sandy bottom, with gobies or small crabs hiding 
inside for protection. I used a pair of orange 
lights on the sandy bottom to illuminate this sea 
pen, and I used a narrow single snoot flash to 
light the goby and get rid of the orange colorcast. 
I tried to shoot at eye level and at many angles. 
The frontal shot with around 30 degrees 
elevation and a shallow depth of field can make 
the sea pen look like a luxury red carpet.

Canon EOS 5DS R, EF 100mm f/2.8L 
Macro IS USM lens, 1/100 sec, f/7.1, ISO 
100, Ikelite DS161 strobe with LSD snoot, 
macrophotography torches with orange 
filters (2), Sea and Sea housing 
FB @yatwai.so, IG @yatwaiso

https://dan.org/
https://yatwai.so/
https://yatwai.so/
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LEOPARD SEAL 
AND GENTOO 
PENGUIN
Cuverville Island, Antarctica
By Eduardo del Álamo

This gentoo penguin was resting 
on a fragment of broken ice as I 
watched the leopard seal swim 
back and forth. Moments later the 
seal flew out of the water with 
its mouth open, and the penguin 
fled for its life. Leopard seals are 
formidable predators with slender 
bodies that are built for speed and 
wide jaws that bear long canine 
teeth. They hunt almost anything, 
changing their diet in response to 
availability and the time of year. In 
addition to penguins, they like to 
eat krill, fish, squid and the pups of 
other seal species.

Canon EOS 7D Mark II, EF 100-
400mm f/4.5-5.6L IS II USM lens 
at 110mm, 1/2500 sec, f/10,  
ISO 1000, handheld
eduardodelalamo.com
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WATER PLANET

THE OCEAN AFFORDS 
HUMANITY some stunning sights, 
such as crystal-clear water that 
extends into a seemingly endless 
aquamarine horizon and crashing 
waves that mesmerize as they tempt 
you to come closer for a better look. 
Dive in and explore magnificent 
creatures reminiscent of those 
described in science-fiction novels 
and some of the largest, most vibrant 
living organisms offering food and 
shelter for other marine animals. 

Long a highway for humanity and 
economic development leading to 
prosperity and richness of life and 
lifestyle, the ocean supports countless 
ecosystem services that have allowed 
us to develop and sustain our way of 
life. Today the ocean provides food 
security, the oxygen we breathe, carbon 
storage, storm surge mitigation and 
numerous recreational opportunities 
— including the escape and serenity 
divers find while exploring the 
intrinsic beauty and ever-changing 
vastness of the underwater depths. 

Unfortunately, the ocean is 
increasingly riddled with marine debris 
and microplastics, biodiversity in the 
sea is declining, harmful algal blooms 
increasingly besiege the coasts, the 
ocean is warming, and seawater is 
becoming more acidic. Human activity 
is compromising the sustainability of 
human use of the ocean. 

In 2016 the first United Nations 
World Ocean Assessment found 

that the world’s oceans are becoming 
seriously degraded. Human utilization 
of the ocean, rooted in industrial 
practices developed in the past century, 
is harming its future productivity. 
With the stress of today’s 7.8 billion 
people on Earth expanding to a 
projected 8.5 billion in 2030, we need 
to make changes. To have an ocean 
capable of healthfully and prosperously 
supporting a growing population, 
it’s necessary to have sustainable 
development with circular and 
recycling economies that will eliminate 
wasted byproducts of production and 
the impacts on the air and the ocean.    

With this challenge in mind, 
UNESCO’s Intergovernmental 
Oceanographic Commission (IOC) 
proposed a campaign of ocean science 
to inform sustainable development. 
The U.N. General Assembly approved 
this proposal, declaring 2021-2030 as 
the United Nations Decade of Ocean 
Science for Sustainable Development 
(the Decade) and charging the IOC 
with developing an implementation 
plan for the Decade to include all 
U.N. agencies and provide “the science 
we need for the ocean we want.”

The IOC has outlined the following 
main outcomes as goals for the Decade: 
• a clean ocean where sources of 

pollution are identified and removed
• a healthy and resilient ocean where 

marine ecosystems are mapped  
and protected

• a predicted ocean where society has 
the capacity to understand present 
and future ocean conditions

• a safe ocean where people are 
protected from ocean-related hazards

• a productive and sustainably harvested 
ocean ensuring the provision of food 
supply and stable livelihoods

• a transparent and accessible 
ocean with open access to data, 
information and technologies

• an inspiring and engaging ocean 
where society understands and values 
the ocean in relation to human well-
being and sustainable development.

These ambitious outcomes address 
both the scientific concerns for the 
ocean and the U.N.’s Sustainable 
Development Goals of 2030. The 
Decade will be more than a lot of 
curiosity-driven science for general 
understanding; it will be purposeful 
and target solvable problems. Because 
of the sheer magnitude of the issues 
facing our ocean, the Decade is 
much larger than any one nation 
or organization and will require 
substantial amounts of collaboration, 
coordination and partnerships. 

To achieve sustainable development, 
the Decade will rely on input and 
involvement from a diverse set of 
stakeholders including scientists, 
policymakers, nongovernmental 
organizations, private industries and 
public citizens. To make the biggest 
impact, these groups must transcend 

Science We 
Need for the 
Ocean We Want 
THE U.N. DECADE OF OCEAN SCIENCE
FOR SUSTAINABLE DEVELOPMENT
By Tiffany Atkinson and Craig McLean
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Opposite, from top: A 
sustainably harvested 
ocean is incompatible 
with indiscriminate 
fish trapping. • Plastic 
pollution is choking our 
beaches and oceans.

From left: Corals at 
the Coral Restoration 
Foundation nursery 
are cultivated and 
then outplanted on the 
nearby reefs. • The 
mapping technician 
edits multibeam 
bathymetric data.

geographies and disciplines to 
work together to design the science 
necessary for actionable solutions that 
will meet their needs. 

Consider the current state of 
ocean knowledge. As researchers 
find new species, challenges arise to 
understand their roles and functions 
in the ecosystem. Pelagibacter ubique, 
for example, a new genus and species 
of bacterium identified in 2002, is 
one of the smallest and most globally 
abundant organisms in the sea. It is 
responsible for breaking down organic 
matter in the ocean, releasing nutrients 
to allow further photosynthesis 
— making oxygen from light 
through plankton. How will this 
bacterium function in a warming and 
increasingly acidic ocean environment? 

Researchers have mapped only 15 
percent of the world’s oceans using 
current bathymetric technology; the 
remainder of what we see in world 
maps is a blend of artistic creativity 
and satellite-derived features that 
are often erroneous. There is much 
to discover, learn and apply to 
sustainable-development solutions. 

When the world took notice of 
the ocean and planetary environment 
in the 1960s and ’70s, the result 
was a suite of environmental laws 
that protected our environment 
and didn’t cripple the economy: the 
Clean Air Act, Clean Water Act, 
National Marine Sanctuaries Act, 
National Environmental Policy Act, 
the Superfund program and others. 
Many other nations enacted similar 
protections, and our air and water 
became cleaner. The environment is 

continuing to degrade, however, and 
now the challenges are grander in scale. 

The IOC has established the starting 
point of the Decade with the following 
goals: finally mapping entire the ocean; 
establishing a global ocean-observing 
system in every ocean basin to monitor 
the health and changes in the ocean; 
exploring and defining the ecosystems 
of the ocean from microorganisms 
to whales; establishing a truly global 
hazard-warning network for tropical 
cyclones (hurricanes), tsunamis and 
severe storms; providing an ocean data 
portal that unifies and consolidates 
authoritative ocean information for 
all; and developing and sharing the 
capacity to use and understand ocean 
science information across all nations, 
which will enable informed decision-
making by citizens and policymakers. 
These and other goals are just the 
beginning; more objectives will be 
added as the Decade progresses. 

Divers can help by incorporating 
citizen science into their dives. 
Resources are available online that 
outline how you can turn your 
passion for diving into useful 
data for marine science and local 
communities. Consider joining 
reef fish surveys or marine debris 
cleanups, for example. Photograph 
and document the underwater 
conditions of favorite dive sites, and 
continue to monitor these locations 
during the Decade and beyond. 

While science and technology are 
a large part of the foundation for the 
Decade, we also need substantive 
changes to the current relationship 
between people and the ocean. 

Integral to the Decade’s success is 
the implementation of effective 
communication and engagement to 
persuade lawmakers, policymakers, 
scientists, benefactors and society 
that large-scale, transformative 
change must occur. An ocean literacy 
campaign is aimed at education and 
behavioral changes by broadening 
the understanding of the ocean’s 
economic, social and cultural values. 

The biggest opportunities of the 
Decade are public awareness and 
the chance to create a global sense 
of ocean-mindedness. You can help 
by talking about the Decade and the 
importance of the ocean, reaching 
both within and beyond your own 
circles. Educate your dive buddies, 
clients and new divers you encounter, 
and advocate to nondivers for more 
sustainable ocean practices. The 
success of the U.N. Decade of Ocean 
Science for Sustainable Development 
and thus improving the state of the 
ocean depend on you making your 
voice heard. AD

For more information about the U.N. 
Decade of Ocean Science for Sustainable 
Development, see oceandecade.org.

About the authors: Tiffany Atkinson, 
M.Sc., is a John A. Knauss Sea Grant 
Marine Policy Fellow resident with 
Oceanic and Atmospheric Research at 
the National Oceanic and Atmospheric 
Administration (NOAA). Craig 
McLean, a DAN member who began 
diving in 1972, is the NOAA assistant 
administrator for research and the head 
of the U.S. delegation to the IOC.
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GEAR

P 
articipation in 
diving as an adaptive 
recreational sport has 
increased significantly 
along with innovations 
of viable options for 

people who want to explore adaptive 
diving. One of the biggest concerns 
is how to provide these individuals 
with safe access to diving. As the dive 
industry welcomes new programs 
developed for adaptive diving, more 
dive businesses should get training in 
adaptive diving and create conditions 
to accommodate these divers.

Numerous medical and physical 
conditions such as limb amputation, 
paralysis from a spinal cord injury 
and neurological conditions that 
impede lower-limb mobility can 
restrict the person’s ability to 
perform all the skills required for 
open-water certification. Certified 
dive instructors and medical 
professionals should evaluate 
individuals for their ability to 
function safely, given their condition 
and current medications. 

As the dive industry explores ways 
to improve the safety of adaptive 

diving, let’s look at the current 
challenges and possible solutions.

ADAPTIVE DIVING EQUIPMENT                                                                                                                                        
A dive business may need to make 
accommodations and devote 
additional dive staff to ensure the 
safety of an adaptive diver. Some 
individuals will require extreme 
measures to allow them to experience 
scuba diving, so to determine if they 
fit into an adaptive diving program 
you may need to do research and 
consult with medical professionals 
to make a sound determination 
regarding an individual’s safety and 
abilities. The dive industry can also 
support adaptive divers by continuing 
to develop more specialized gear. 

The first consideration for an 
adaptive diving program is providing 
access to the water. For training, a pool 
should have a properly maintained 
chair lift or a wheelchair ramp to 
assist with the safe entry and exit of 
an adaptive diver. Trying to carry, lift 
or pull an adaptive individual out of a 
pool could seriously injure the adaptive 
diver and the assisting dive training 
staff. Making transportation easier for 
these divers can include access ramps 
in place of steps, vehicle modifications 
for wheelchairs and boat-mounted 
cranes to assist with dive boat entry 
and exit. An adaptive diver can also 
wear a specialized body harness under 
their buoyancy compensator that has 
chest-mounted lift rings that allow 
staff to lift the diver on and off of dive 
boats while in a sitting position for 
easier placement into a wheelchair or 
other special seating.  

Adaptive diving gear also includes 
specialized personal equipment, 
which has improved over the years. 
With appropriate and correctly 

INNOVATIONS IN ADAPTIVE DIVING
Text and photos by Kenneth J. Hoser

The world’s first female quadruple amputee 
to independently scuba dive uses fully 
adjustable, universal amputee leg fins.96  |  THIRD/FOURTH QUARTER 2020



utilized equipment, an adaptive 
diver can obtain neutral buoyancy 
and experience a newfound sense 
of freedom. The pressing need for 
specialized equipment for amputees 
has resulted in the development 
of dive gear for single, double and 
quadruple amputees, allowing 
individuals to experience the freedom 
and ability to dive without additional 
outside assistance for propulsion. 

Specially designed and manufactured 
arm fins for upper-limb amputees 
allow for additional propulsion and 
protect the residual upper limb. The 
scar tissue on a residual upper limb 
is fragile and easy to injure if not 
protected during a dive; such injury 
could cause an infection on the end 
of the amputation that could require 
many months of recovery. Specialized 
adaptive arm fins are also available for 
individuals with spinal cord injuries or 
others who need additional assistance 
with using their arms to move through 
the water. These fins allow adaptive 
divers to independently propel 
themselves and provide a much larger 
area of resistance in the water than 
webbed gloves, allowing many divers to 
keep pace with others.

Many returning military veterans 
and individuals who have lower-limb 
amputations due to sepsis or diabetes 
are looking for ways to stay active. 
Diving helps them regain a sense of 
self-confidence and experience freedom 
from their prosthetics or wheelchairs.

The use of standard medically 
available prosthetic limbs, even 
specially fitted ones, presents several 
problems in adaptive diving. A 
standard dive fin attached to these 
prosthetics is not efficient, and in 
many cases these rigid pocket-style 
limbs fall off at depth. A residual 

limb retains limited dense muscle 
tissue and compresses at depth. When 
this happens, the rigid socket of the 
prosthetic limb cannot compress to 
maintain a sufficient connection for a 
secure attachment.

A recent development is a uniquely 
designed fin for lower-limb amputees 
that is fully adjustable to fit a wide 
range of leg amputations without the 
need of a prosthetic fitting. It can 
be attached to the lower limb with 
adjustable straps, and it provides 
propulsion in both the up and down 
motion, which is far superior to a 
standard dive fin that provides thrust 
only on the downstroke. This lower-
limb fin can also provide twice the 
propulsion of a prosthetic leg fitted 
with a standard dive fin.

Many divers have experienced the 
weight of a cylinder on their backs 
causing a tendency to lean or roll. 
For an adaptive diver, this situation 
creates yet another stressful issue to 
overcome. Cylinder flotation pods are 
an innovative way to tackle this issue. 
This small flotation device attaches to 
the outside of the cylinder opposite 
the diver, and its design eliminates 
most of the cylinder roll tendencies 
and allows the adaptive diver to 
concentrate on enjoying their dive.

Development of adaptive diving 
equipment will evolve further as new 
technologies become available. All 
these endeavors will create a refined 
and improved adaptive diving 
experience. AD  

Kenneth J. Hoser is the founder and 
executive director of the Adaptive 
Diving Association, a nonprofit 
organization in Montgomery 
County, Pennsylvania. Learn more at 
AdaptiveDivingAssociation.org.

INNOVATIONS IN ADAPTIVE DIVING
Recreational Scuba 
Diving and the ADA
In “The Right to Refuse Service” 
(Expert Opinions, Winter 2019), 
it was stated that the Americans 
with Disabilities Act (ADA) does 
not obligate a dive operation to 
make special accommodations for 
handicapped divers. We have learned 
this is not correct. Sections of the 
ADA apply to recreational diving; 
dive professionals and dive shops 
should seek legal advice if they have 
questions or concerns.

The Americans with Disabilities Act 
of 1990 (42 U.S.C. § 12101) is a civil 
rights law that prohibits discrimination 
based on disability. The ADA does 
not provide an exception for dive 
operators and requires that businesses 
make “reasonable accommodations” 
to provide people with disabilities 
an opportunity to participate in the 
programs and services they offer. This 
may include retail operations, diving, 
training and other services.

What constitutes a reasonable 
accommodation has been the subject 
of significant litigation, and DAN legal 
experts are preparing a follow-up 
article to further address this issue. 
If you need information now, call the 
ADA Disability and Business Technical 
Assistance Centers at +1 (800) 949–
4232, which can help you understand 
your obligations under the ADA.

— William Ziefle, J.D.,  
DAN president and CEO
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Dive business innovations such as floating 
beach chairs and harnesses under the BCDs 
can help accommodate adaptive divers.
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CLICK, REVIEW, REPEAT. That’s 
the beauty of a dive resort’s house 
reef. You can shoot a subject, return 
to your room, review the shot on your 
laptop, figure out how to improve it 
and reshoot it during the next dive. I 
found a perfect house reef in central 
Sulawesi, Indonesia, that checks all 
the boxes: shallow for longer dives, no 
current and an abundance of critters. 
As a bonus, this particular reef is 
open 24 hours a day. During my last 
weeklong stay I took full advantage 
of this underwater photographer’s 
paradise to dive the house reef before 
and after each day’s boat dives and 
repeatedly shoot the same subjects, 
aiming for better results each time. 

I visited a resident frogfish 
every day to try different angles 
and techniques. One day I waited 
patiently and was rewarded with a 
photo of him yawning. It was a nice 
image but not original. I took shots 
using a black background, a blurred 
background and several different 

angles. Every time I reviewed my 
images in my room, however, none 
stood out as exceptional.

A trio of cooperative banded 
pipefish hung out close to the 
frogfish, and I got to know them 
very well. They were playful and 
very curious about my underwater 
housing. I progressively took pictures 
of just one, then two and then all 
three in the frame. Watching their 
graceful, swaying movements, I 
tried to shoot them in unique body-
bending positions. When I switched 
to my fisheye lens, the pipefish acted 
like teenagers, pushing each other 
out of the way to use my dome 
port as a mirror. Sadly, like with the 
frogfish, all the time I spent with 
the pipefish did not produce a single 
shot that pleased me.

Toward the end of my trip, a 
fellow diver mentioned that he saw 
the pipefish swimming around the 
frogfish. A composition immediately 
popped into my mind, and I couldn’t 

wait to get back to the house reef, 
vowing to spend as much time as 
necessary to finally get a unique shot.

After finding my four fish friends 
on my next dive, I waited patiently 
for the party to begin. Time after 
time, one of the pipefish would 
swim parallel to the frogfish, but no 
matter how loudly I yelled through 
my regulator, it would never swim 
so that the two fish would be facing 
one another as if they were having a 
conversation. Maybe the thought of 
getting eaten by the frogfish was more 
important than being a good model. 

I was about to give up when 
suddenly it happened. One of the 
pipefish wandered in front of the 
frogfish and turned to face it. I hit 
the shutter and screamed as I knew I 
had gotten the shot. 

Diving the house reef allowed me 
an abundance of time with the same 
creatures, and I was finally able to 
get what I was after — a shot that I 
will forever cherish. AD

Text and photo by Todd Aki

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

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

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

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

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

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

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

ISOPOD 
ON RED 
BIGEYE 
Canary Islands, Spain
By Eduardo Acevedo 

Red bigeyes sometimes 
come in contact with 
aggressive isopods 
(family Cymothoidae) 
and have difficulty 
removing them. This 
isopod was on the 
front of the fish’s head 
between its eyes, 
feeding on its mucous 
membranes, skin and 
blood. The parasite, 
which was about 0.75 
inches (2 cm) long, 
will probably lay eggs 
on that area and then 
move around the fish’s 
body looking for new 
places for feeding. 

Canon EOS 5D Mark II,  
100mm lens, 1/200 
sec, f/32, ISO 100, Inon 
Z-240 strobes (2), 
Seacam housing
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THE LOWEST
LIABILITY INSURANCE PREMIUMS 
FROM A NAME YOU TRUST

Professional liability insurance premiums from DAN Risk Retention Group are 
the lowest in the industry.† Plus, when you trust DAN RRG, you’re backed by 
a team that has helped divers in need for 40 years. We’ll be here when you 
need assistance, so switch to DAN and save.

u Save more than 10% compared to other programs

u No price increase this season

u Financing for general & group professional liability policies

Subject to the terms, conditions, and limitations of DAN Risk Retention Group Policy PL-107 (5/1/20) and GL-107 (6/20/20). Coverage may vary and may not be available in all 
states, countries, or territories. Financing subject to loan approval.
 
† Competitor pricing data as of 6/15/20                                      07222020-AD

DAN.org/Liability

https://dan.org/Liability
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RAISE AWARENESS, 
TRANSMIT OUR PASSION,
HELP PROTECT THE OCEAN

www.blancpain-ocean-commitment.com

COLLECTION

Fifty Fathoms

BEIJING · CANNES · DUBAI · GENEVA · HONG KONG · KUALA LUMPUR · LAS VEGAS · LONDON · MACAU · MADRID
MANAMA · MOSCOW · MUNICH · NEW YORK · PARIS · SEOUL · SHANGHAI · SINGAPORE · TAIPEI · TOKYO · ZURICH
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