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Aggressor Adventures® Worldwide Vacation Destinations

·  B a h a m a s  ·  B e l i z e  ·  C a y m a n  I s l a n d s  ·  C o c o s  I s l a n d ,  C o s t a  R i c a  ·  C u b a  ·  D j i b o u t i  · 
   ·  D o m i n i c a n  R e p u b l i c  ·  E g y p t  ·  G a l a p a g o s  ·  H a w a i i  ·  I n d o n e s i a  ·  M a l d i v e s  ·  M e x i c o  · 

·  O m a n  ·  P a l a u  ·  R e d  S e a  ·  R o a t a n  ·  S r i  L a n k a  ·  S u d a n  ·  T h a i l a n d  ·  T u r k s  &  C a i c o s  ·

Scuba dive aboard our Aggressor Liveaboard® yachts, 

cruise the Nile on an Aggressor River Cruise® or 

photograph Sri Lanka’s elephants at the Aggressor Safari Lodges®
. 

You bring the passion, we’ll bring the adventure!”

–Wayne B. Brown, Chairman & CEO, Aggressor Adventures ®

Choose Your Adventure

8 0 0 - 3 4 8 - 2 6 2 8  ·  + 1 - 7 0 6 - 9 9 3 - 2 5 3 1  ·  i n f o @ a g g r e s s o r. c o m  ·  w w w . a g g r e s s o r. c o m

“For 35 years, Aggressor Adventures® has 

journeyed to the world’s most exciting 

adventure vacation destinations. 

Our mission is to share the wonders of the 

natural world in unparalleled style and comfort

 with service from a professional staff.

Karnak Temple, Egypt, Aggressor River Cruises®

Oman Aggressor®, Daymaniyat Islands, Oman

Red Sea Aggressor II®  , Ras Mohamed, Red Sea

Aggressor River Cruises®, Nile Queen®

Aggressor Adventures® Specials: 
$1,450 p.p. Red Sea Aggressor I ® Brothers / Daedalus / Elphinstone itinerary*

$1,413 p.p. Red Sea Aggressor II ® Ras Mohamed / Straits of Tiran itinerary*

$999 p.p. Aggressor River Cruise ®- Nile Queen ® add-on package*

*Some restrictions may apply

Red Sea Aggressor II®  , Ras Mohamed, Red SeaKarnak Temple, Egypt, Aggressor River Cruises®Karnak Temple, Egypt, Aggressor River Cruises®
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VISION 
Striving to make every dive accident- and 
injury-free. DAN‘s vision is to be the most 
recognized and trusted organization worldwide 
in the fields of diver safety and emergency 
services, health, research and education by 
its members, instructors, supporters and the 
recreational diving community at large.

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

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

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

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

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

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

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

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

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

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

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

Diana Robinson, Ad Services Manager, drobinson@dan.org, +1-919-684-2948
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Alert Diver (ISSN 1084-2985) is 
published quarterly (four times yearly) 
by DAN, Inc., 6 West Colony Place, 
Durham, NC 27705 USA.

Alert Diver is a DAN membership 
benefit; memberships begin at $35 per 
year. Periodicals rates are paid in  
Durham, N.C., and other mailing offices. 
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clarity and length. All letters will be 
considered for publication. 
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org or Editor, Alert Diver, 6 West Colony 
Place, Durham, NC 27705 USA.

Text, illustrations or photographs in 
Alert Diver may not be reproduced or 
reprinted without the expressed 
consent of DAN, Inc., and its authors, 
artists and photographers.
Alert Diver is printed in the USA. 
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You dive. You explore. You take risks others 
would never consider. And you do it confi dently 
knowing DAN is always with you.

DAN membership benefi ts include:
✔  $100,000 Emergency Evacuation Coverage

✔  Access to the World’s Leading 
 Dive Accident Insurance 

✔  Emergency Medical Assistance, Including 
 DAN’s 24-Hour Emergency Hotline

✔  Dive Safety Resources

✔  Alert Diver Magazine

Plus, your DAN Membership helps support vital dive research 
and education to improve dive safety for both you and divers 
like you worldwide. Take DAN with you wherever adventure 
leads. Renew your membership online today.

YOU’RE NEVER ALONE
WHEN YOU DIVE WITH DAN.

DAN.org/RENEW
Explore with DAN
@diversalertnetwork

AD_Membership_2019.indd   1 7/10/19   10:44 AM
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74 RED SEA PHOTO SAFARI
 FROM NORTH TO SOUTH
 Text and photos by Stephen Frink
 Captivating history, striking  
 geology, exceptional biodiversity  
 and some of the world’s best coral  
 reefs converge for a diver’s dream  
 at the Red Sea.  

82 WASHED BY THE   
 WILD ATLANTIC
 DIVING IRELAND’S WESTERN COAST
 Text and photos by Nigel Motyer
 Ancient plunging cliffs crowned in  
 green and burnished by the wind  
 and sea overlook the nutrient-rich,  
 wildlife-filled waters of the Atlantic.     

88 DIVE INTO AN MPA
 By Samantha Brooke, Zachary  
 Cannizzo and Eva DiDonato
 Marine protected areas throughout  
 the U.S. are havens for a vast  
 variety of marine life, and most of  
 these pristine sites are open  
 for diving.

92 CANNABIS AND DIVING
 REVISITING DIVE SAFETY  
 AFTER LEGALIZATION
 By Jack Meintjes
 With legalization of cannabis  
 becoming more common, divers  
 should consider both the short-term  
 and long-term implications of its use.

96 2019 OCEAN VIEWS  
 PHOTO CONTEST 
 This year’s Ocean Views winners  
 have captured “decisive moments”  
 to convey the beauty and fragility of  
 our planet’s marine ecosystems.

Of the 1,100 different species of fish in the Red Sea, at least 
20 percent are endemic. The bluecheek butterflyfish (Chaetodon 
semilarvatus) is perhaps the best known and most immediately 
identified with the region. Photo by Stephen Frink

AFRICAN POMPANO 
Anilao, Batangas, Philippines 

By Songda Cai 

During my blackwater diving I’ve seen juvenile African pompano multiple 
times, but this individual captured my interest, with its filaments seemingly 

darkened and a smudge of black along the trail of blue. I followed its 
movements for a while, watching and waiting for the right shot to show off 

its beauty and its silhouette wonderfully contrasted against the dark. I used 
a slow shutter speed to capture the trails it left behind in its wake.

Nikon D850, Nikkor 60mm f/2.8G ED micro lens, 1/6 sec, f/25, ISO 250, 
Seacam Seaflash 150D strobes (2), Seacam housing; songdacai.com

W I N N E R

ON THE COVER:

http://songdacai.com/


Key Largo Bay Marriott  
Beach Resort

Your key to paradise starts with flip-flops, 
pink drinks and endless relaxation.

855-410-3911
keylargobaymarriott.com

History of Diving Museum, 
Islamorada

AMAZING collection of dive history, 
featured exhibit, fun, special  

events & more!
305-664-9737

divingmuseum.org

Holiday Inn Key Largo
Located next to deep-water marina. 

Spacious guest rooms.  
Restaurant on-site.

866-733-8554 or 305-451-2121
holidayinn.com/keylargofl

Amy Slate’s Amoray Dive Resort,  
Key Largo

Waterfront rooms, pool, beach, 
scuba/snorkel instr. & boat charters. 

3nts/2dive pkg from $345 ppdo.
305-451-3595 or 800-426-6729 

amoray.com

Dive Key West - Capt. Hook’s
Full-service dive center. Dive packages 

available. Dive the Vandenberg. 
800-426-0707 or 305-296-3823

divekeywest.com

Key Largo Cottages Bay Front 
Sunset Cove  

FREE with Cottage: SUP, kayak, 
sail, bike, fish, snorkel, learn 

or advance dive, sail and more.
305-451-3438 

keylargocottages.com/diving-packages

Key Largo Dive Center  
Key Largo’s premium service 

dive boat. NAUI & PADI 
scuba courses. Reefs & wrecks.

305-451-5844
keylargodivecenter.com

Islander Resort, Islamorada
Oceanfront cottage style luxury  
accommodations, restaurants,  

pools, splash pad.
800-753-6002 or 305-664-2031

islanderfloridakeys.com

With hundreds of species of marine life, the only living coral  
barrier reef in the continental U.S. and dive outfitters by the 
boatload, there are a million reasons to plan a snorkeling  
adventure to The Florida Keys. Add family friendly dining, 
attractions and accommodations, and you’ll never run  
out of fun things to do. 

fla-keys.com/diving
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The long-beaked common 
dolphin (Delphinus capensis) 
is widely distributed in coastal 
regions in tropical and warmer 
temperate seas, including both 
California and the eastern 
coast of South Africa, where 
they are key players in the 
annual sardine run. They are 
distinguished by the hourglass 
pattern visible on each side 
and often travel in aggregations 
of several hundred. Photo by 
Brandon Cole
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B
y the early 1980s, learning to scuba 
dive was becoming mainstream. After 
the recession of the mid-1970s, people 
with good-paying jobs and increasing 
opportunities to travel were exploring 
untouched reefs with brand-new 

scuba gear strapped to their backs.
DAN® was created in 1980 to connect injured 

divers with experts who could help get them the care 
they needed. The medical professionals answering 
the phone at DAN were able to direct injured divers 
from anywhere in the world to the closest facility that 
could provide appropriate treatment, but emergency 
room visits could be expensive even in the ’80s, and 
recompression treatment often cost much more. 

Hospitals, especially those in remote locations, were 
often reluctant or unable to accept divers’ primary health 
insurance. Even if a diver found a facility that accepted 
their medical insurance, language in those policies would 
often limit or exclude coverage because the diver was 
injured while participating in an adventure sport. Some 
divers struggled to cover the costs of their treatment.

Recognizing that helping divers involved helping 
them cover the costs of evacuation and chamber 
treatment, DAN created membership and dive 
accident insurance programs in 1983.

Some in the insurance industry thought the 
program would fail. Why create a program to cover 
an inherently risky activity that might incur expensive 
medical treatments? The reality of insuring divers was 
unappealing to most underwriters, but fortunately 

DAN’s goal was to help divers, not turn a profit.  
It still is.

DAN dive accident insurance was created by divers 
for divers. The divers who created the program 
understood that the risks of scuba diving could be 
managed with proper training and adherence to 
standards, but they also knew that accidents can 
happen despite the best efforts to prevent them. 

DAN staff are experts in dive medicine, safety and 
research, and they do it all to teach divers how to keep 
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FROM THE 
SAFETY STOP

PERSPECTIVES

By Bill Ziefle
DAN IS FOR DIVERS

“DAN became the world’s leading dive safety 
association through its dedication to helping 
divers and by giving divers the coverage and 

resources that no one else can offer.”



their diving incident- and accident-free. As divers 
themselves, DAN staff saw firsthand the necessity for 
dive accident insurance and designed plans to meet 
divers’ unique needs. 

Other companies may offer some coverage for dive 
injuries, but many impose unrealistic and restrictive 
limits on their coverage, such as a 33-foot depth 
limit. Some impose benefit limits that don’t begin to 
address the cost of treatment or evacuation. Between 
membership and insurance benefits, DAN covers 
divers for the real situations they face when doing 
what they love. DAN insurance has no depth limit. 
It covers recreational scuba diving, technical diving, 
hookah diving and freediving. Your coverage is not in 
jeopardy because you like to spearfish on the weekends 
or because you chose to teach diving to make a living. 
With options available for people who dive once a 
year or twice a day, DAN insurance covers divers 
throughout their dive careers. 

When you call DAN for assistance, you are 
connected with DAN’s medical services staff of 
physicians, nurses, emergency medical technicians 
(EMTs), paramedics and other medical professionals. 
No other dive accident insurance program offers such 
a service. While all insurance companies are legally 
obligated to pay claims, only DAN provides a 24/7/365 
dive emergency hotline staffed by the best in dive 
medicine. Others might be there when you get home; 

DAN will be there to ensure you get the help you need 
to get home.

Since their implementation, DAN dive accident 
insurance programs have served not only divers but 
also the entire community. From the beginning, DAN 
has reinvested profits from membership fees and dive 
accident insurance premiums to make the world a 
safer place to dive — and we still operate that way 
today. Profits from DAN’s programs are reinvested in 
the DAN Foundation, which supports the 24/7 DAN 
Emergency Hotline, DAN Research, the Recompression 
Chamber Assistance Program, DAN Training, oxygen 
unit and automated external defibrillator (AED) grants, 
and continuing medical education courses for medical 
professionals who specialize in dive medicine. 

Divers worldwide rely on DAN for guidance 
to prevent injuries and accidents when they dive, 
and we can provide this guidance thanks to the 
support of our members. Dive accident insurance 
is just one of the many programs we offer to keep 
divers protected, and because of our mission to 
serve divers, we are dedicated to keeping these 
programs affordable. 

DAN became the world’s leading dive safety 
association through its dedication to helping divers 
and by giving divers the coverage and resources that 
no one else can offer. We will continue to lead by 
helping divers whenever they need us. AD
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“DAN Dive Accident Insurance was created by divers 
for divers. The divers who created the program 

understood that the risks of scuba diving could be 
managed with proper training and adherence to 
standards, but they also knew that accidents can 
happen despite the best efforts to prevent them.”

http://alertdiver.com/


T
he quotes I’ve always 
found most resonant 
about the philosophy 
and art of photography 
come from Henri 
Cartier-Bresson. While 

I doubt he was thinking about underwater 
photography when he penned the essays 
contained in his influential book The 
Mind’s Eye: Writings on Photography and 
Photographers, the concepts he discussed 
kept percolating through my consciousness 
while teaching my annual digital masters 
class this summer in Key Largo, Florida. 

“It’s an illusion that photos are made 
with the camera … they are made with 
the eye, heart and head,” Cartier-Bresson 
wrote. I looked at my 15 students, all with 
cameras in their hands, and wondered 
how we get beyond the mechanics of 
underwater photography and integrate 
the eye, heart and head.

Over the years of offering these classes 
I’ve discovered that we can teach skills done 
while in the water, such as focus, lighting 
and technique. We can also 
teach skills needed after the 
shutter is pressed and we’re 
back at our computers, such as 
workflow and image processing 
in Lightroom or Photoshop. 
But the mind’s eye is a bit more 
esoteric, and I was thinking 
about that when I took these 
two photos at the Christ of the 
Abyss statue in Key Largo.  

There aren’t enough photo 
opportunities at this site 
to engage a large group of 
photographers for an hour’s 
dive, so we spend only 10 minutes or so here while 
on the way to another dive site. We have to be pretty 
nimble to get the shot and quickly move away so the next 
photographer can enter the compositional sweet spot.

From a distance, in my mind’s eye, I saw 
one particular photograph: the interaction of a 
photographer working with a model and using 
the statue as a compositional element. Knowing 
that water is 800 times denser than air and color 
exists as a function of artificial light, the mental 
calculation included the science of underwater 
photography — the variables of ambient light, 
strobe power, aperture, shutter speed and zone 

of autofocus — as well as the intended composition.  
When it was my turn to move close to the statue, a 

second photograph evolved, and the calculus changed. 
As the water column between my lens and the statue 

FROM THE SAFETY STOP
PUBLISHER’S NOTE
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THE MIND’S EYE
Text and photos by Stephen Frink



diminished, the resolution and color intensified. I saw 
the snorkeler swimming overhead from the left and 
the diver approaching from the right. My mind’s eye 
made compositional adjustments to accommodate 
that new information. The result was two substantially 
different photographs from the same location — not 
drastically different in terms of the physics of capture 
but consciously different in terms of communication.

As one of the judges in our annual Ocean Views 
photo contest, held in collaboration with Nature’s Best 
Photography magazine, I and the other judges had 
the daunting task of reviewing thousands of entries 
and narrowing down the group to just the 17 images 
seen in this issue of Alert Diver. Each photographer 
was technically competent. Most had traveled far and 
invested considerable time and money into the specific 
photo opportunities they chose to submit as their 
personal best for this year’s competition.  

There is a commonality at a certain level of 
photographer competence. These photographers 
will know how to carefully approach marine life and 
not scare it away. They’ll know how to light their 
subject to minimize backscatter artifacts and choose 
a shutter speed that might allow enough ambient 
light in the background without inducing unwanted 
motion. They will set their strobe power for the 
distance from the subject and its relative reflectance 
before they enter the shoot zone and know how to 
achieve focus. They will come home with a good 
photograph. They know how to do these things and 
can replicate success. So what elevated the winners?

Part of it is luck, because we can never predict 
what might swim by as we seek our “decisive 
moment” (another Cartier-Bresson catchphrase for 
photographers). But luck favors the prepared, and 
these shooters probably knew exactly what they 
were likely to encounter on that dive and had the 
right capture tools with them. 

The very best photographers will have an additional 
skill set that allows them to overcome the physical 
challenges of underwater photography and take it to 
a level beyond. These photographers have an active 
mind’s eye; they are the ones who see the potential of 
a photograph from a distance and make the physical 
adjustments to camera, lens and strobe before they ever 
approach the subject. They make the capture conform 
to their imagination and are able to take it beyond the 
documentarian’s view and make it into art. We are 
proud to present these photographers and their images 
in this year’s Ocean Views gallery (Page 96). AD 
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COLLABORATING FOR CORAL
Your article in the Spring 2019 
issue about the Coral Restoration 
Consortium’s recent symposium 
in Key Largo, Florida, described 
the efforts focused on saving the 
vulnerable coral reefs in Florida 
and the Caribbean. Your readers 
should be aware of similar research 
activities in other places in the 
world such as the Red Sea. 

The Red Sea Transnational 
Research Center will be managed 
by the Swiss Federal Institute 
of Technology in Lausanne, 
Switzerland. The center will study 
the Red Sea’s coral reefs and find 
out how they have been able to 
resist bleaching effects that have 
led to the imminent collapse of 
other reefs around the world. 

A remarkable thing about this 
effort is the cooperation and 
involvement of all countries that 
border the Red Sea, many of which 
do not have diplomatic relations 
with each other: Israel, Jordan, Egypt, 
Sudan, Eritrea, Djibouti, Saudi Arabia 
and Yemen. The Swiss institute will 
act as a neutral umbrella organization 
to oversee the research and 
collaboration among the countries. 

This effort shows how science and 
shared concern about a fragile natural 

resource can be used to overcome 
national barriers and hostilities.

— Arthur Liberman,  
Palo Alto, California

PROPER TRAINING
I have a few comments concerning 
DAN’s response to an inquiry 
about a planned decompression 
dive. In From the Medical Line 
on Page 57 of the Spring 2019 
issue, the writer asks about doing 
a 130-foot dive for 20 minutes, 
presumably on air, with several 
decompression stops, presumably 
also on air, as no gases are given. 
The writer asks if this is safe.

DAN responded that the dives 
were within the limits of current 
dive tables and discussed the use 
of nitrox to speed up nitrogen 
elimination and other strategies for 
limiting decompression stress.

I think this is problematic for 
several reasons. The writer did 
not report any experience or 
certifications in decompression 
diving. The certification course the 
diver mentioned is not a technical 
course, and no technical training is 
needed to enroll in it. Additionally, 
the advice provided ignored other 
important considerations such 
as the oxygen clock, maximum 
operating depths, calculating 
required gas volumes, gas-
switching techniques and more.

I believe that the instructor who 
proposed this dive is probably 
violating standards for this course, 
and I am not aware of any agency 
that teaches air decompression 
diving for anything other than 
basic knowledge, possible bailout in 
case of gas loss or to demonstrate 
the advantage of mixed gases.

While the dive is not long and the 
outcome would probably not result 
in a serious incident, I think DAN’s 
response was ill-advised. Nowhere 
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in the response was the issue 
of training or certification in 
decompression or nitrox diving 
brought up. If other readers did 
this dive without proper training, 
I think they could have problems. 
I do not think we should be 
suggesting that decompression 
dives be done just by looking 
at U.S. Navy air decompression 
tables and jumping in the water.

— Anonymous
 

Thank you for your comments. 
We feel it is necessary to clarify 
that the question about the safety 
of a stated dive profile along with 
DAN’s response represented only 
one aspect of a series of email 
exchanges, and the conversation 
with the inquirer was purely 
theoretical at that point. As 
the published response lacked 
adequate context, I would agree 
that the information as provided 
appeared to omit important 
additional considerations, as you 
pointed out in your letter. 

The Alert Diver team has taken 
the opportunity to improve the 
editorial review process to better 
ensure our responses in From 
the Medical Line include proper 
context, relevant considerations 
and appropriate precautions.

Please note that I did not 
suggest that any diver should (or 
should not) dive according to 
the profile described. My reply 
focused solely on the safety of a 
hypothetical diver performing the 
dive as described. I deliberately 
did not address the subject of 
training agency standards and 
compliance or noncompliance 
therewith, as this is not within 
DAN’s purview. This being said, I 
can confirm that the inquirer had 
gone through proper training to 
perform the dive in question. AD

— Frauke Tillmans, Ph.D., 
DAN Research Director
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U
p to 60 feet long (roughly the length 
of a bowling lane) and weighing 
more than 50 tons, the indomitable 
megalodon shark, the largest fish that 
ever lived, tore its way through the 
whales and dolphins of the world’s 

oceans for about 13 million years before dying off about 
2.6 million years ago. During their reign, megalodons 
shed their fearsome teeth — up to 7 inches long — to 
the ocean floor, where they fossilized over following 
millennia. The remnants of the most forceful bite of any 
animal in history now lie buried in just a few inches of 
sand under the warm, clear, Gulf Stream waters that 

flow northeast past the coast of North Carolina. Though 
megalodons never coexisted with modern humans, their 
teeth are now costing human lives.

Hardy divers willing to endure long and often rolling 
boat rides out to the “Meg Ledge” for brief bottom 
times in depths of more than 100 feet of seawater (fsw) 
may be rewarded with the recovery of one of these 
treasured teeth. Imagine the bragging rights of returning 
to shore with an ancient shark’s tooth that completely 
fills your hand, and the appeal of pursuing these teeth 
is understandable. Recent years, however, have yielded 
fatalities and injuries of divers searching for megalodon 
teeth, including two fatalities in 2018 off the iconic 
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North Carolina coastline. Nonfatal incidents have 
included hospitalization for decompression sickness and 
other injuries and no shortage of unreported close calls. 

Divers on boats carrying prehistoric tooth hunters 
have jokingly used the term “tooth fever” to describe 
their fellow divers who rush to put on gear, quickly 
descend the line and begin excavation for teeth as soon 
as the mate ties off the anchor line. Their excitement is 
reasonable as divers travel great distances to visit North 
Carolina and then board an hours-long boat ride to 
about 30 miles offshore. With precious few minutes of 
bottom time to find a promising dig site and search for 
teeth, no one wants to go home with an empty mesh 
bag after investing the time, money and effort. That 
singular focus may carry a high cost. Divers and crew 
alike have observed that feverish tooth hunters may 
neglect to follow a dive plan, disregard gear checks, leave 
equipment behind, forget to monitor gauges and ignore 
the use of the buddy system in their quest.

As with any underwater pursuit, divers must weigh 
the value of the hunt for teeth against their own health 
and safety. As part of risk reduction, we must examine 
factors that contributed to deaths and injuries and use 
that information to improve safety. We do so not as 
criticism of those who were injured or who died, but so 
that some meaning and betterment can be taken from 
their tragedies.

A review of recent fatality and injury cases of 
North Carolina coastal divers by members of the U.S. 
Coast Guard, professional dive instructors and the 
North Carolina Office of the Chief Medical Examiner 
identified multiple safety risk factors that all divers 
should consider, whether hunting for fossilized teeth or 
pursuing other underwater activities.

HAVE A DIVE PLAN
A diver focused on the goal of a dive may neglect the 
dive itself and with it the protocols for gear preparation 
and checks. Documented findings revealed divers 
leaving behind alternate air cylinders on the boat 
deck, when a backup air source would have meant a 
lifesaving option for an out-of-air emergency. Rushing 
to enter the water without proper gear checks increases 
the risk of an underwater emergency due to gear 
malfunction or lack of appropriate equipment. Having 
a well-established dive plan is a critical component of 
recreational and technical diving taught at all levels of 
dive certification. Don’t get in the water until you have 
reviewed your dive plan with your buddy diver(s) and 
conducted proper gear checks. 
• Slow down! Conduct equipment checks, and follow 

your dive plan. Those teeth have been there for 
millions of years. They can wait a few more minutes.

SOLO DIVING
Divers hunting for teeth seem to prefer operating alone 
as they fan the seafloor or blow it with scooter wash. 
If a diver experiences an out-of-air emergency while 
solo diving, there are no nearby divers or resources to 
assist and provide critical air for survival. Without an 
alternate air source, an out-of-air situation at more 
than 100 fsw requires the diver to ditch weights, 
drop bags of rocks and teeth and make an emergency 
ascent without additional air. This dangerous scenario 
increases the risk of drowning, arterial gas embolism 
and decompression sickness. An added risk for Meg 
Ledge divers is that they are often heavily weighted to 
stay on the bottom while searching for teeth. 

The Coast Guard recently identified divers at the 
Meg Ledge often deliberately carrying out solo diving 
activities without possessing the applicable solo 
technical dive certifications and experience. Meg Ledge 
divers often descend to the seafloor and spread out in 
different directions to search for teeth. The distances 
may vary, but it is not uncommon to be 30 to 50 feet 
from the next nearest diver and have no visibility of 
their location. Using wreck reel lines as breadcrumbs 
to find their way back to the anchor line, the divers 
purposefully separated themselves significant distances, 
abandoning the buddy system they were trained to 
use and disconnecting their lifeline to the only source 
of assistance during an underwater emergency. This 
unsafe practice is common for Meg Ledge divers but 
contradicts diver certification instruction. 

• Keeping a buddy a few feet away won’t prevent you 
from finding teeth, but it could make the difference 
between a close call and a fatality. 

• Diving with a buddy just makes sense. Even if you 
don’t worry about your own safety, consider how you 
would feel if someone in your group was injured on a 
dive and you could have been there to help.

DIVER PROPULSION VEHICLES
Fanning the seafloor with your hands to uncover 
prehistoric fossils beneath the sand is both an 
exciting and tedious activity. Divers often use a diver 
propulsion vehicle (DPV), or underwater scooter, to 
save energy and oxygen and increase their range and 
bottom time. To expedite their productivity during 
precious bottom time, divers have introduced a more 
efficient way to excavate sand from the seabed. 

Megalodon teeth hunters often use the DPV for a 
purpose other than its intended design and in a way 
that may increase the risk of underwater fatalities. 
After spreading out in different directions alone on the 
seafloor, some Meg Ledge divers flip their DPV upside 

http://alertdiver.com/


DIVE SLATE
MEGALODON LEDGE DIVING

down and point the scooter fan 
blades directly at the ocean floor. 
The powerful fan wash excavates 
the sand around them with great 
proficiency, but it also creates a 
large plume of fine ocean floor 
particles and sand that engulfs 
the diver and causes an extremely 
low-visibility condition. It can 
affect the diver’s ability to visually 
check critical air gauges and dive 
computer displays and may even 
cause harm to their life-support 
equipment. In addition, the low-
visibility conditions from DPV 
blowing prevents buddy divers 
from monitoring each other. Divers 
tend to avoid the low visibility 
created by the DPV and separate 
themselves further from their 
buddy, which is a critical risk to 
assisting a diver in need. 

• Use your scooter for scooting. It 
was not designed for excavating 
sand, which creates a low-
visibility condition that prevents 
your buddy from monitoring 
your condition and is an 
unnecessary risk.

OTHER CONSIDERATIONS
Whether searching for shark 
teeth while diving or sending a 
text message while driving, we 

all know that being focused on 
a task takes attention away from 
monitoring critical information. 
In the case of Meg Ledge divers, 
the motivation to find those large, 
striking teeth has resulted in out-
of-air situations and unplanned 
decompression obligations 
when divers neglected to check 
gauges early and often. The most 
important task you have is to 
resurface uninjured and alive. 

Experienced Meg Ledge divers 
have fallen victim to assuming 
that if the gear worked fine for 
the last dive it will be fine for the 
next. Outdated computers, poorly 
maintained buoyancy compensator 
devices (BCDs), and regulators 
allowed to go past manufacturer-
recommended service intervals 
can lead to equipment failures that 
result in injury or death. The Meg 
Ledge dive is a technical diving 
activity that attracts recreational 
divers. Experience and certification 
for the type of dive conducted is 
critical to the diver’s preparation 
and success. The operating depths, 
low visibility, square dive profile, 
moderate sustained workload at 
close to maximum depth for most 
of the bottom time, lack of topside 
supervision and distance from a 
recompression chamber requires 

The prospect of finding megalodon teeth is exciting, and many divers enjoy 
the treasure hunt. While it can be a challenging dive, taking appropriate safety 
precautions such as thorough gear checks, buddy diving, proper equipment use 
and diligent monitoring of your dive profile and air consumption can help reduce 
the chance of an incident. 
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conservative measures, training 
and experience.   

Divers searching for megalodon 
teeth prefer to be heavy on the 
bottom, which can be dangerous in 
an emergency, especially an out-of-
air situation. A diver with a heavy 
backplate and steel tanks has no 
weight to dump to gain buoyancy 
in an emergency. A heavy diver 
who does not ditch weights in an 
out-of-air situation has no way to 
inflate a BCD. Divers may have 
heavy bags of teeth, fossils and 
other items clipped to a BCD and 

either forget to ditch that bag in 
an emergency or avoid ditching it, 
thinking that the situation is still 
under control.

Lead weights, megalodon teeth 
and fossils are replaceable. If a 
controlled swimming ascent is 
not working, dumping weight and 
risking an out-of-control ascent 
is still better than drowning in an 
out-of-air situation. These weights 
should be capable of quick release 
in an emergency.

While we tend to think of 
experienced divers as being 
safer, the opposite may be true. 
Experience, particularly with 
the same dive or type of dive, 
is sometimes associated with 
less focus on gear checks, gauge 
monitoring and other safety 
measures. The “been there, 
done that” attitude reduces risk 
perception, but even experienced 
Meg Ledge divers must still do the 
necessary preparation, checks and 
gauge monitoring.

Searching the Meg Ledge for 
teeth may be a very active dive 
compared to photography or 

cruising a reef. The act of fanning 
sand or blowing it with a scooter 
causes higher air-consumption 
rates. Besides requiring more 
frequent gauge monitoring, 
working dives are shown to be 
associated with a higher risk of 
decompression sickness. Working 
divers have also been observed 
to skip breathe — take a breath, 
briefly hold it and then exhale. 
Besides leading to carbon dioxide 
retention, the breath-hold from 
skip breathing also carries a risk 
of pulmonary barotrauma if done 

during ascent. 
While exerting 
themselves, divers 
should monitor 
gauges more than 
normal, control 
their breathing 
and slow down.

Many of these risk factors apply 
to more than just the Meg Ledge 
divers of North Carolina. Between 
Jan. 1, 2017, and April 22, 2019, 
the Coast Guard investigated 
73 recreational diving casualties 
throughout the country resulting in 
personal injury or loss of life. Even 
if you have never been diving off the 
Carolina coast, you might recognize 
some of your own risky behaviors. If 
so, take a moment to consider your 
own risk reduction as well as that of 
your fellow divers. No shark tooth, 
photograph, lobster or fish is worth 
neglecting the fundamental safety 
protocols we all learned in our 
open-water training. AD

The views expressed here are those 
of the author and are not to be 
construed as official or reflecting the 
views of the commandant or of the 
U.S. Coast Guard.

Thomas Powell, Josh T. Norris and 
Craig Nelson, M.D., Associate Chief 
Medical Examiner in the North 
Carolina Office of the Chief Medical 
Examiner, contributed to this article. 
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WHERE MERMAIDS FEAR TO TREAD

T
his summer Brett Hemphill, Andy 
Pitkin, Matt Vinzant and their Karst 
Underwater Research (KUR) team 
plan to push a lead they discovered 
8,000 feet back in a cave at a depth of 
375 feet of fresh water (ffw) during a 

12-hour dive — their last of the 2018–19 season. They 
hope it will help them to finally answer the question, 
“Where does the water come from?”

Finding that lead — a cobalt-blue window opening 
into a massive white passage that is likely a source tunnel, 
judging from its flow — represents the culmination of 
more than 12 years of dogged exploration of what has 
become the second-deepest and arguably one of the most 
extreme water-filled caves in the U.S. 

Welcome to Weeki Wachee Springs in central 
Florida, about a hour’s drive north of Tampa. This 
first-magnitude spring, which discharges millions of 
gallons into the Weeki Wachee River, is home to 18 

mermaids who perform daily in the 100-foot-wide 
underwater auditorium. Weeki has hosted mermaid 
shows since 1947, but until 2007 it was unknown 
whether the mermaids were guarding significant cave 
passages beneath their watery lair. 

The cave, which until recently was accessible only 
when its outflow wanes during drought conditions, 
was essentially abandoned in the 1980s after famed 
explorer Sheck Exley barely managed to breech its 
violent entrance: a constricted firehose of a fissure 
named the “Gauntlet” that runs from from 40 ffw to 
170 ffw before opening into the cave. Exley reportedly 
cleared the entrance with just 900 psi in his double 
LP104 tanks and laid 600 feet of line before tying off to 
what appeared to be an impenetrable breakdown pile. 
“We’re not elitist,” explained Hemphill, 52, a 
professional diver who was the first to successfully 
negotiate the Gauntlet in a rebreather in 2007. “We 
were just in the right place at the right time with the 

WHERE MERMAIDS FEAR TO TREAD
By Michael Menduno
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right prep. The frontier made 
itself available.” 

It has only been in the 
past decade or so that the 
requisite technology has been 
available to explore caves 
such as Weeki, creating what 
52-year-old anesthesiologist 
Pitkin calls the “second golden 
age” of cave exploration. Even 
so, KUR’s dives are pushing 
the limits of technology and 
human endurance.

A TALE OF TWO SPRINGS
Weeki’s near-impenetrable 
entrance proved to be a 
formidable barrier for nearly 
two decades. In 2000, after a 
long drought, underground 
veteran Paul Heinerth attempted 
to enter the cave with his 
rebreather but was rebuffed by 
the flow, which collapsed his 
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counterlungs, rendering him unable to breathe. Within 
days the flow intensified, making the cave undiveable.

In May 2007, during one of the worst droughts on 
record, Hemphill managed to “claw his way” into the 
cave with a rebreather, swim to the end of Exley’s line 
and find an opening through the breakdown into a 
large tunnel heading west. That summer Hemphill, 
along with Heinerth and Corey Mearns, further 
explored Weeki and pushed its depth to 407 ffw, 
nearly 6,000 feet from daylight, making it the deepest 
underwater cave in the U.S. at the time. 

The team realized they were dealing with a major 
deep system, but the logistics of transporting equipment 
into the cave remained daunting. No diving occurred in 
2008, but a brief window in 2009 enabled Hemphill and 
Pitkin to extend the main tunnel to a terminal room 
without continuance as the drought ended. 

Unable to access Weeki, in 2011 KUR turned its 
attention to Twin Dees Spring, a small, sleepy fount 
a half mile from Weeki with a stagnant 40-foot-wide 
basin that discharges into a small run. Heinerth and Eric 
Sanders discovered and explored the cave in the 1970s. 
At the bottom of the basin is a limestone chimney, barely 
wide enough to permit a diver in doubles to reach a small 
chamber called the “Fitting Room” at 40 ffw. From there 
a low bedding plane leads to several deeper chambers 
that Exley walled out, or so he thought.  

In the 1990s the state of Florida commissioned 
Jeff Peterson and David Minor to map the property’s 
caves and directed their effort to Twin Dees. They 
discovered a lead to a stadium-sized room they named 
“Middle Earth” and an immense tunnel measuring 50 
feet high and 120 feet wide at a depth of more than 
300 ffw. They explored it to 3,700 feet before reaching 
the limits of their open-circuit support. 

Despite its problematic entrance, Twin Dees proved 
to be the linchpin to unlock Weeki’s secrets. After 
a productive 2011 season extending Peterson and 
Minor’s line to within a breath-hold of Weeki, the 
team returned in 2014 to connect the two systems. 
Most important, they installed a decompression 

habitat in the Fitting Room to make their 10-plus 
hours of decompression manageable. 

Within a month Hemphill and Pitkin made their first 
connection: a 7,000 foot traverse, including about a mile 
at an average depth of 300 ffw, allowing them full access 
to Weeki. Today the combined system stands at 30,868 
feet, including the 5,892 feet that KUR added last year.

EXTENDING THE TECHNOLOGY
To safely pull two-hour bottom times at 300 feet 
plus average depths, followed by 10 to 14 hours of 
decompression beginning as deep as 200 to 250 ffw, 
KUR has extended available technology to its practical 
limits. Each diver wears a modified rebreather with 
twice the usual scrubber capacity and carries a custom-
made, sidemount semiclosed rebreather. Both systems 
are fed by dual 120-cubic-foot sidemount deep bailouts 
and six to eight aluminum 80 stages for decompression. 

They each carry two or three high-end scooters that 
they rotate on thirds and video lights to illuminate 
Weeki’s massive passages, and they wear electrically 
heated drysuits. The habitat itself, where divers 
typically spend four of their 10 hours decompressing, 
is a fully functioning rebreather with scrubber (divers 
can remove their mouthpieces) and boasts a Wi-Fi 
hotspot for the team’s livestream “habichats.” 

What do they worry about most? 
“There are 101 things that can can go wrong and 

compromise safety,” explained Pitkin, who relies on 
at least five checklists. “I worry about remembering 
everything we need to bring and do, like not forgetting 
to charge batteries, or having an equipment problem, 
a drysuit leak, cell failure or valve issue while we’re 
at the sharp end of the dive.” Not to mention making 
sure their catheters stay on. “Losing a cath is arduous,” 
Hemphill cautioned.

When asked if he had any doubts about pushing 
their nearly 400-foot-deep source tunnel lead, which 
begins more than a mile and a half into the cave, 
Pitkin replied, “There’s so much water coming out, 
we’d be crazy not to follow it.” AD

DIVE SLATE
WHERE MERMAIDS FEAR TO TREAD
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Teams of dedicated 
divers from Karst 
Underwater Research 
continue to push the 
boundaries of what 
is possible in cave 
exploration, and their 
work continues to reveal 
unknown places deep 
underneath Weeki 
Wachee Springs.
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W
ith clear blue water and large 
schools of colorful fish, coral 
reefs are perhaps the most 
popular marine ecosystem 
for divers and underwater 
photographers. The 

combination of these two perks — beautiful turquoise 
water and lots of large fish — holds a mysterious 
contradiction: The water is so blue and clear because 
it contains very few nutrients, but the fish need to 
eat something. Charles Darwin first described this 
phenomenon, which has since been termed  
“Darwin’s paradox.”

Over the past two decades scientists have sought 
various explanations for the enigmatic productivity 
of reefs, presenting evidence for positive effects of 
resources from the open ocean that are trapped 
by reefs and a significant role for sponges that 
recycle organic waste. Researchers have discovered 
another piece of the puzzle, but unless you are a 
macrophotography aficionado you are unlikely to have 
noted the actors.

A recent study published in the journal Science 
shows the unexpected and remarkably large role of tiny, 
bottom-dwelling reef fishes for coral reef productivity. 
These fishes — termed cryptobenthic reef fishes (or 
simply “cryptos”) — are rarely noticed, but they support 
the iconic schools of large, colorful fishes by providing 
almost 60 percent of consumed fish flesh on reefs. In 
fact, most divers will only notice them as tiny flashes of 
yellow, red, purple, pink, orange or green zipping around 
the coral reef bottom, frantically scurrying into little 
holes, nooks and crevices to avoid being eaten. 

Yet these evasive maneuvers are often to no avail. 
Most of these fishes — including gobies, blennies, 
triplefins, cardinalfish and 13 other families — will live 
on coral reefs for only a few months, and many meet 
their untimely end within a few weeks of settling onto 
the reef. There are simply too many hungry mouths to 
feed; with an average size of about 1 inch, the cryptos 
are a perfect snack for many predators ranging from 
mantis shrimps to groupers. Living on the reefs is a 
true, albeit short, purgatory for these tiny fish.

With so many cryptos dying at such high rates, how 
are reefs not running out of these convenient snacks? The 
answer to this question lies in the larval stage. Almost 
all coral reef fishes develop through a pelagic larval stage 
in which the fish larvae cross the open ocean in search 
of a new home. This dangerous and often fatal journey 
eliminates vast numbers of reef fish offspring. Cryptos, 
however, have taken another route: The tiny fishes that 
live such short and hazardous lives on the reef appear to 
have given up the dispersal to reefs far and wide in favor 
of staying near the parents’ reef. The larvae of the tiny 
fishes can develop in relative safety there.

From this tiny-fish kindergarten flows a steady stream 
of offspring back to the reef to provide replacements for 
every adult eaten, creating a nearly inexhaustible conveyor 
belt of snack-sized fish that predators can gobble up. The 
unusual ecology of cryptobenthic fishes resembles an 
ever-replenishing candy jar on coral reefs. Grab one, two 
or even a handful on the go, and the jar will refill almost 
immediately with the next generation of coral reef candy.

These remarkable dynamics have clear consequences 
for coral reefs as we know them. While cryptos will 
never amount to a significant portion of fish biomass in 

DIVE SLATE
CRYPTOBENTHIC FISH

CRYPTOBENTHIC FISH
SECRETIVE, SNACK-SIZED FISH FUEL CORAL REEFS
By Simon J. Brandl  |  Photos by Stephen Frink
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Researchers are only recently beginning to understand how 
important tiny, reef-dwelling fish are to the ocean ecosystem. 

While they have an unusual propensity among fish to stay 
at their home reefs, leading to their robust populations that 

support larger fish, the changes taking place in their habitats 
threaten to upset the balance of reef environments.



our surveys — they are simply too small and disappear 
too quickly — they are a staple for many of the big fish 
that we associate so intimately with tropical coral reefs. 

On the other hand, abandoning dispersal into the four 
corners of the tropical seas in favor of locally living fast and 
dying young also has severe implications for cryptobenthics 
themselves. Staying put means that populations of these 
tiny fishes that are separated by open ocean have limited 
exchange. In this isolation, populations diverge from 
each other until, over the scale of thousands of years, a 
new species arises. This makes the few families of cryptos 
extremely diverse, accounting for more than 2,500 species 
— almost half of all reef fish biodiversity.

As coral reefs are grappling with the effects of 
the climate crisis and other human-made stressors, 
this newly discovered role for the ocean’s smallest 
vertebrates offers both hope and concerns. The 
peculiar homeward-bound strategy of cryptos means 
that many of them may be much more vulnerable to 
extinction than researchers previously assumed. Most 
species of these tiny fish depend on the fine-scale 
complexity that corals provide, and some of them 
have extremely specific habitat requirements: Their 
existence may be bound to a single species of coral, 
sponge or sea fan. Coral bleaching, tropical storms and 

land-based pollution are changing the composition of 
coral reefs at unprecedented rates, which may threaten 
the existence of many cryptobenthic species. 

Knowing that coral reef fishes depend on these tiny, 
short-lived and seldomly noticed animals also offers 
scope for protecting the finely tuned engines that produce 
much of the iconic and important reef fish biomass. 
Across the globe, 500 million people depend directly on 
coral reefs and their services. For both reef fisheries and 
tourism, reefs without big fish would be catastrophic; 
after all, most divers do not strap on their tanks to catch 
a glimpse of a glorious frond of algae. Protecting the 
tiny fish that fuel the large schools of fish figures to be a 
conflict-free endeavor that could help safeguard this asset 
and ensure that our future image of coral reefs continues 
to feature large schools of big fish in clear, blue water.

While you are photographing the snappers, groupers 
or sharks on your next dive trip, take a moment to look 
for the snack-sized-candy fish that sacrifice their lives 
for the reef’s greater good on a daily (or probably hourly) 
basis. If you have a macro lens, try taking a photo of them 
as well. If it weren’t for their minuscule size, they might 
be considered some of the most beautiful fish on the reef. 
By being tiny and sporting a unique way of life, however, 
they are perhaps some of the most useful. AD
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W
e know from our reader surveys and feedback shared 
at dive shows that print is the preferred medium for 
most of our readers. The print magazine is mailed four 
times a year to members of Divers Alert Network® 
who live in the United States and Canada. But print is 

not the only way to read Alert Diver magazine. Alert Diver also has a robust 
digital platform for both Android and iOS (Apple) products as well as an 
online version, making the magazine available to readers worldwide. 

Find the free app by going to the Apple App Store or Google Play and 
typing “Alert Diver” into the search bar. Each issue of the magazine is a 
free download as well. Bonus content — such as videos, slide shows and 
informational links — is included with the digital editions. A great benefit 
of digital access is the ability to archive multiple issues of Alert Diver for 
electronic reference as you travel, keeping your print magazine safely at home.

The website version of the magazine at AlertDiver.com likewise offers bonus 
content. The home page is updated quarterly as each new issue is published. 
A useful feature is the search box in the upper right corner of the screen. You 
can search for medical issues such as decompression sickness or diabetes, a dive 
destination or another term to revisit the text from any of the almost 40 issues 
since the fall of 2010. Each online article lists the issue in which it appeared at 
the end of the text in case you want to find it in print. The search functionality 
is quite powerful and another good reason to bookmark AlertDiver.com. 

We also provide an online flipbook of each issue; the current issue is 
always linked on the home page at AlertDiver.com. The flipbook is easy to 
read on your computer, but accessibility requires internet connectivity. To 
view flipbooks of previous issues, use this common protocol: Type tinyurl.
com/ad-flipbook-QuarterNumber-year. To see this issue as a flipbook, for 
example, type tinyurl.com/ad-flipbook-Q3-2019.

Whether you read Alert Diver cover to cover or look forward to a specific 
column, the multiple digital offerings allow you to always have your favorite 
articles at hand. AD

THE MULTIPLE PLATFORMS 
OF ALERT DIVER
Text and photos by Stephen Frink
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P
ick any line in 
Dick Rutkowski’s 
extensive 
biography, and 
stories abound. 

There are the 
six years he spent 

in government service at the frigid 
South and North Pole regions. 

He helped create NASA’s Neutral 
Buoyancy Laboratory at the Johnson 
Space Center, where astronauts 
train for spacewalks in pool water 
40 feet deep, and he trained the 
divers who watch over astronauts.

A pioneering 1978 manual on 
dive accident management used 
by Divers Alert Network® (DAN®) 
was cowritten by Rutkowski, who 
had made his first scuba dive 26 
years earlier while serving in the 
U.S. Navy. 

He holds advanced certifications 
from virtually every major dive 
agency and was a partner in a 
commercial diving firm that 
serviced oil rigs.

But keeping divers safe 
by establishing hyperbaric 
recompression chambers around 
the world and training thousands 
of physicians and technicians 
who use them stands out in 

Rutkowski’s mind as his most 
significant contribution.   

“That’s what I spent my life 
doing — working in diving and 
hyperbarics,” Rutkowski said at 
his Hyperbarics International Inc. 
facility in Key Largo, Fla. 

Those facilities can be found 
in places where divers journey, 
including Grand Cayman, Bonaire, 
the Bahamas, Puerto Rico, Trinidad 
and Tobago, Thailand and many 
more. He calculates that he has 
visited more than 30 countries to 
set up diving programs or establish 
hyperbaric facilities.

Hyperbarics International, in 
addition to its two Key Largo 
recompression chambers, built 
facilities in Costa Rica and the 
Turks and Caicos Islands. 

“Everything just kept 
happening,” Rutkowski said. 
“People made requests, and I 
tried to do what they wanted at 
different facilities around the 
world. They came to me because 
back then there weren’t many 
other places to go.”

Upon honorable discharge 
from the Navy in 1959, he signed 
on for six years with the polar 
operations branch of the federal 
Environmental Science Services 
Administration — the forerunner 
of the National Oceanic and 
Atmospheric Administration 
(NOAA) — working at both the 
South Pole and North Pole.

During a year as a meteorological 
technician and radio operator at the 
South Pole in 1961-62, Rutkowski 
logged, “The coldest day was 
110 degrees below zero, and the 
warmest was 19 degrees below zero. 
The mean temperature for that year 
was 59 degrees below zero.”

A glacier in Antarctica is 
officially named after Rutkowski. 
It’s true; look it up. 

Moving to warmer climates 
at the Atlantic Oceanographic 
Meteorological Laboratory in 
Miami, Florida, Rutkowski was 
assigned in 1965 to attend a school 
for commercial divers so he could 
teach federal scientists how to work 
underwater. He soon became the 
environmental agency’s director of 
diver training in addition to serving 
as a working diver on scientific and 
recovery missions.

When NOAA was created in 
1970, Rutkowski served as deputy 
director under Morgan Wells, 
Ph.D., the revered director of 
NOAA’s Diving Program and 
Experimental Diving Unit (EDU) 
for many years. “Morgan Wells 
was my mentor,” he said.

In Miami, Rutkowski was 
regional director of the NOAA 
dive office, where he oversaw 
dive training, accident treatment 
and the EDU. He also served as 
codirector of the agency’s physician 
medical program for 33 years. 

Rutkowski was involved in several 
underwater habitat operations over 
a 15-year span and joined a 1973 
mission as an aquanaut aboard the 
Hydro-Lab in the Bahamas.

When he decided to leave 
government service in 1985, 
Rutkowski received a DAN 
lifetime membership for doing “so 
much to help dive safety with the 
excellent courses and the chamber 
itself with its superb record in 
treating dive accidents.”

Not long after opening 
Hyperbarics International in 
Key Largo, he created the first 
nitrox certification course for 
recreational divers. Skeptics were 
plentiful, but before long national 
dive-certification agencies began 
following Rutkowski’s lead and 
launched nitrox classes. “It took 
off,” he said, smiling.

DIVE SLATE
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Hometown: Key Largo, Florida
Years Diving: 67
Favorite Dive Destination: I’ve been 
able to dive all over the world, but Truk 
Lagoon and Micronesia really stand out.
Why I’m a DAN® Member: They do a very 
good job. I’ve been with DAN starting 
with the ground floor.

DICK 
RUTKOWSKI 
By Kevin Wadlow



In 2012 the Diving Equipment 
and Marketing Association 
(DEMA) inducted him into its hall 
of fame. “He helped change the 
course of modern diving through 
his continued efforts to test and 
promote the use of mixed gases, 
such as nitrox and trimix. His 
work helped develop tech diving 
and clinical hyperbaric medicine 
as we know it today,” the DEMA 
tribute says. “His contributions to 
hyperbaric medicine, as well as his 
work with mixed breathing gases, 
have made diving a much safer 
sport today.”

Earlier this year the Association 
of Diving Contractors 
International tapped Rutkowski 
as a hall of fame member. That 
adds to a lifetime of accolades 
from the NAUI Hall of Honor, the 
International Scuba Diving Hall of 
Fame, the Undersea Hyperbaric 
and Medical Society, the Explorers 
Club, the History of Diving 
Museum and many more. 

Rutkowski continues to teach 
seminars at his Hyperbarics 
International facility, now relocated 
to mile marker 98.8 in Key Largo. 
“I’ve been working nearly 70 years 
but still get a lot of requests,” he 
said. “I guess I’m pretty well known 
around the world.” AD
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Throughout Dick Rutkowski’s long career of contributions, working for the government and 
with his own facility, he has greatly increased the safety of divers worldwide through his 
work with mixed breathing gases and hyperbaric medicine. To this day he continues to 
teach at his facility in Key Largo and continues to extend his legacy of dive safety.

“Everything just kept 
happening,” Rutkowski 
said. “People made 
requests, and I tried to 
do what they wanted at 
different facilities around 
the world. They came to 
me because back then 
there weren’t many other 
places to go.”
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W
hile there are many great local and land-based 
destinations, a liveaboard might be the ultimate 
experience for a vacation dedicated to diving. But the 
benefits of liveaboard diving, such as traveling to 

incredible dive sites that can’t be reached from shore and filling 
your days with dives, require some extra preparation. If you have 
decided to take the plunge on your first liveaboard trip, here are 
some tips to ensure smooth sailing. 

When you start planning your trip, make sure you are conscientious 
about your travel arrangements. Doing a little research about 
your destination and having an idea of your entire itinerary will be 
worthwhile. Some exotic destinations require several connecting flights; 
you will need to coordinate not only your international flight but also 
domestic travel arrangements from your arrival airport to the liveaboard 
port. Time is the key factor: You need to have enough time on arrival to 
make it to your boat and enough time after your liveaboard trip to make 
your flight back home while also adhering to DAN’s guidelines for flying 
after diving (AlertDiver.com/FAD_infographic).

You may also need to plan for short island-hopping flights 
depending on your destination. With limited flights according to 
a certain schedule and small planes that accommodate only a 
handful of people, you’ll need to know if you should book these 
flights well in advance of your trip. Depending on the remoteness 
of your liveaboard, connecting flights on regional aircraft might be 
part of your travel. Contact the charter operator or airline about their 
service before you travel — they often have strict baggage weight 
limits, and you don’t want to arrive for a flight with 20 pounds more 
scuba gear than the airline allows. The fees for overweight luggage 
are often exorbitant.

A big draw of liveaboard diving is a remote destination, which 
often means international travel and all the usual preparations that 
come with it: passports and other documentation, vaccinations, 
prescription medication regulations, proper currency and credit card 
notifications. Your passport must be valid for at least six months 
after your expected date of return or you may not be allowed to leave 
the U.S. When it comes to money, plan for port fees, departures 
taxes, marine park fees, customs duties and gratuities (generally 

10 percent of the charter fee is a generous tip). Research any 
regulations for the destinations where you’ll be visiting or diving. 

It is becoming more common for dive operators to require proof 
of fitness to dive, so make sure you bring documentation with you. 
The standard form from the Recreational Scuba Training Council 
(RSTC) should suffice as long as you have no serious health issues. 
Answers in the affirmative may require a doctor’s clearance. 

Leave yourself enough time for other preparations you will need 
to make. Schedule a certification refresher course if you need it, 
service all your gear, and make sure your DAN® membership and 
dive accident insurance are up to date. Consider covering your 
trip with DAN annual or per-trip travel insurance — don’t let an 
unforeseen snag derail your perfect dive vacation. 

To make the most of your diving, make sure you know the 
appropriate gear to bring. How thick should your wetsuit be, or will 
you need a drysuit? Your destination may have rental gear available 
(such as a regulator, dive computer, suit, cutting tools and dive 
lights) that can save packing space. If you do pack your own, 
put your regulator, dive computer and mask in your carry-on bag. 
Because of limited carry-on space, underwater photographers may 
opt to hand carry their cameras and trust their dive gear to checked 
baggage. Any cutting tools and cylinders (with valves removed) will 
have to go in a checked bag, but your buoyancy compensator, fins 
and snorkel can go in either bag.

Remote dive sites make a surface marker buoy and a signaling 
device necessary, so pack or plan to rent them. The ability to deploy 
a safety sausage from a reel while underwater is an important skill 
to keep you visible while doing a safety stop and as a precaution as 
dive dinghies patrol the dive site. If seasickness is a concern, stay 
hydrated and bring medication that you have tried ahead of time so 
you know how it affects you. Your packing list should also include 
reef-safe sunscreen or sun-protective clothing, bug repellent, 
weather-appropriate attire, extra medications, ear-drying aid (50/50 
white vinegar and isopropyl alcohol), your DAN membership card 
and your camera to record all the memorable underwater sights. 

By planning before you go, you’ll be ready to immerse yourself in 
the dive trip of a lifetime.

DIVE SLATE
DAN TRAVEL SMARTER, PSA AND PROGRAMS

TRAVEL SMARTER
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PUBLIC SAFETY ANNOUNCEMENT

W
ith a desire to explore the unknown, 
divers put their heads underwater in 
some very unnatural environments. 
While relying on a single unit of life-

support equipment, it is no surprise that divers 
occasionally lose their cool. Divers who become 
startled or face difficult problems underwater 
can become overwhelmed by fear or anxiety 
and behave wildly — and without thinking, 
they panic. 

Sometimes panic is completely obvious: 
Divers may thrash at the surface, stare at 
you with wide eyes, spit out their regulators 
or fail to communicate. Whether divers are 
panicking at the surface or deep underwater, 
an intervention can prevent them from injuring 
themselves or others. Rescue divers and dive 
professionals are trained to recognize panic 
and intervene, but all divers can take measures 
to prevent panic before entering the water. 

Most people do not openly admit their fears 
before diving: Egos and unwillingness to stop 
someone else’s dive lead many uncomfortable 

divers to enter the water despite their uneasy 
feelings. Talk with your buddy before diving, 
and make sure both of you are comfortable 
with the dive plan. Discussing any concerns 
may allay a person’s fears and make their dive 
better and safer. If you notice your buddy is 
being unusually talkative or quiet, avoiding 
certain subjects, compulsively checking gear, 
repeating questions or acting strange before 
a dive, continue your communication. Stay 
positive and reassuring, but don’t dismiss 
fears or pressure a hesitant person to dive.

After entering the water, if you see your 
buddy struggling with equipment, giving 
improper signals, suddenly losing buoyancy 
control or breathing rapidly, assist them as 
soon as you are able. Easy assists such as 
reseating a low-pressure inflator hose on a 
buoyancy compensator or securing an octopus 
regulator can help reassure your buddy. 
Stopping to think and breathe can make a big 
difference for a diver who is uncomfortable: It 
creates a window of time to solve the problem 

and gives the diver time to relax, preventing 
their discomfort from escalating to panic. 

If you frequently become nervous 
underwater, think about what makes causes 
your anxiety, and plan how to resolve it. 
If clearing your mask is the bane of your 
existence, practice in a pool until it no longer 
scares you; if you worry about entanglement, 
get an easy-access knife holster. 

You can’t plan for everything, so if you or 
a buddy experiences discomfort underwater, 
remember to stop, think and act in accordance 
with your training to prevent panic. If the dive 
becomes overwhelming, ascend to a shallower, 
more controlled environment or end your dive 
as safely as possible. Keep your cool, prevent 
panic, and make all your dives injury- and 
accident-free.

PREVENTING PANIC: A QUICK GUIDE 
TO KEEPING YOUR COOL

E
very year about 735,000 Americans 
have a heart attack; more than 2,000 
Americans will have one on any given 
day. Heart attacks and other cardiac 

emergencies do not discriminate: They can 
happen any time, anywhere and can be deadly 
without immediate medical intervention. A CPR 
certification will enable you to save a life no 
matter where you are. 

DAN® created its Basic Life Support (BLS): 
CPR and First Aid course to give people the 
knowledge and skills they need to recognize 
and respond to some of the most common 
emergency situations. Like similar accredited 
courses, DAN’s course teaches students how 
to perform CPR, use an automatic external 
defibrillator (AED) and recognize the signs 
and symptoms associated with cardiac and 
respiratory emergencies. Unlike other accredited 
courses, DAN’s BLS combines CPR and first 
aid into a single course. Most organizations 
require participants to maintain two separate 

certifications, but doing so can be a hassle, 
especially when these certifications expire at 
different times. Recognizing this issue, DAN 
has streamlined the learning and renewal 
process to help keep providers active.  

In the DAN BLS: CPR and First Aid course, 
providers learn the skills they need to make 
primary and secondary assessments and 
recognize common medical emergencies such 
as heart attack, stroke and choking. Students 
learn to manage obstructed airways, put injured 
parties into the recovery position, control external 
bleeding, manage shock, apply bandages and 
splints and care for wounds. These skills are 
useful wherever emergencies strike, especially in 
situations where advanced medical care is near 
but not immediately available. 

Perhaps more than other organization, the 
U.S. Coast Guard (USCG) understands the 
clear and present need for boaters to stay 
prepared for emergencies on the water, which 
is why they require all licensed captains 

and mates to maintain CPR and first aid 
certifications. In May 2019 the USCG approved 
the DAN BLS: CPR and First Aid course to 
fulfill the elementary first aid requirement for 
captain and mate licensing. This approval is 
valid until May 2024. All captains and mates 
who want to use the DAN course to fulfill 
their first aid requirement must complete 
the course within the calendar year prior to 
submitting their USCG license application.

To learn more about how this course can 
keep you prepared and compliant with USCG 
regulations, visit DAN.org/Training. 

PROGRAM SPOTLIGHT

COAST GUARD APPROVES DAN BASIC 
LIFE SUPPORT: CPR AND FIRST AID
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At DAN, we’ve protected people who love the 

water for more than 35 years. And now with our 

new Per-Trip and Annual Travel Insurance plans, 

you can be covered wherever adventure leads, 

no matter what path gets you there. 

PER-TRIP COVERAGE
Protection for one special trip
n Comprehensive coverage

n Affordable rates

ANNUAL PLAN COVERAGE
Year-round, multitrip protection 

n Enroll once, travel often

n Savings for frequent travelers

Explore DAN.org/TRAVEL for complete plan details.

TRAVEL INSURANCE FOR 
ADVENTURE SEEKERS.

DAN.org/TRAVEL

MEDICAL EXPENSE AND 
ACCIDENT COVERAGE
Travelers receive coverage for 
emergency evacuation costs and 
medical and dental expenses. 
Per-Trip and Annual plans 
include accidental death and 
dismemberment benefits.

TRAVEL
COVERAGE
Enjoy the world knowing you 
have trip cancellation and 
interruption coverage, missed 
connection compensation, collision 
coverage for your rental car and 
security evacuation.

BAGGAGE
COVERAGE
Adventure travelers explore with 
expensive gear. Pack confidently 
knowing that your baggage and 
sporting equipment are covered 
for loss. Baggage delay, return and 
delivery protection are included.
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ENCOUNTERS

Text and photos by 
Ned and Anna DeLoach

W
hen fish 
flock to reefs 
for shelter 
and food, 
it creates a 
never-ending 

struggle for resources. Even though the 
sand surrounding the coral fortresses 
harbors a smorgasbord of tasty treats, 
it would be death-defying for small 
reef fishes to venture so far from 
shelter. As expected, over the ages a 
contingent of fishes has evolved some 
nifty adaptations to take advantage of 
the untapped bounty. 



Burrow building — practiced by jawfish, tilefish 
and a scattering of gobies — is nature’s go-to solution 
for life on the sand. Three small wrasses, however, 
including rosy razorfish (our most recent fish of 
interest), have taken an alternate route to survival: By 
developing heads as hard and sharp as cleavers, they 
can power dive beneath the sand when threatened. 
Minutes later, after the coast clears, the slender 5-inch 
fish slip out of the sand and calmly go about their 
business picking plankton from the currents overhead. 

It’s the afternoon affairs of the hatchet-headed 
rosies that Anna and I have returned to Bonaire to 
investigate. On our first day back on the island, we 
head straight for the sand flats north of Town Pier 
to see what has changed since our visit a year ago. 
To our amazement, we find the local population of 
rosies has ballooned from a dozen or so to more than 
a hundred. 

After a bit of sleuthing, we learn that the rosies’ 
colony — an ever-morphing mosaic of contiguous 
territories — spreads across several hundred square 
feet of featureless terrain. The prime real estate 
consists of 4-foot territories near the center, each 
dominated by a large breeding male along with three 
to five smaller females with which he attempts to 
exclusively mate. A cabal of eager young bachelors 
relegated to the outskirts, however, has other ideas. 

Rosies, like most wrasses, are protogynous 
hermaphrodites that are born as females into 
a hierarchical system where size and sex mean 
everything. Later, when growth and social status 
dictate, some females change into males — the 
pinnacle of reproductive prosperity in fishdom. This 
life-changing transformation initiates a growth spurt 
and later bestows the yellow-green coats of male 
maturity. Such a competitive social system fosters 
bickering, so throughout the day females nip at 
underlings, while dominant males vigilantly guard 
invisible borders from encroaching males that are 
primed and ready to try to usurp a female or two. 

Even with all the dissension, colony members 
depend on each other for survival. When predators 

prowl, a fright reaction spreads throughout the colony 
like a whisper. Fish drop to the bottom, list to their 
sides and take on camouflage coats. If the danger 
persists, they dive into personal patches of sand kept 
clear of rocks and debris for such occasions. On one 
visit, we watch a cloud of feeding rosies hit their 
manicured patches like hailstones as a band of jacks 
streak past. Minutes later, heads pop up, pivoting like 
periscopes. Taking cues from neighbors, first one, 
then two, then dozens wiggle free from the bottom. 

One morning from a distance we see a large 
yellowtail snapper circling high above the colony. 
A hundred sets of eyes, along with ours, track the 
predator until it fades from view. The snapper soon 
returns, makes two low passes, vanishes, returns, circles 
twice, cuts high across the colony and disappears once 
again. The threat lurks for 10 minutes until the snapper 
strikes from out of the blue with the speed of a missile, 
taking out one of the colony’s largest males with a blow 
that leaves the fish dead on the sand. The loss of such a 
high-ranking colleague creates a power vacuum, setting 
into motion a time-honored struggle for dominance far 
too nuanced for our eyes to decipher. 

What we can appreciate are the rosies’ daily 
courtship and spawning rituals, which took place that 
afternoon as if nothing had happened. Around 2 p.m. 
the rosies fall under a spell. As they are preoccupied, 
we can get in close, right up to the edge of the action. 
Within a few feet of where we kneel, giddy males set off 
to court each of their females in turn, caressing their 
flanks with flowing fins as the aloof females repeatedly 
shy away. At the height of their quest, suitors strike 
ridged, head-down poses with their colors blazing 
before disappearing beneath the sand. It takes nearly an 
hour of caressing, cajoling and plunging before the first 
egg-swollen female rises off the bottom. A male streaks 
to her side, and the pair curls together and spirals up 
a foot or so, where they release a pea-sized puff of 
gametes. Across the colony other couples follow suit.

Afterward, the rosies become increasingly lethargic, 
until one by one they bed down for the night by diving 
into the safety of the sand as the sun sets. AD
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From left: Rosy razorfish engage in courtship. Spawning rosies rise from the 
bottom. A pair of rosy razorfish (Xyrichtys martinicensis) release gametes.

Opposite: A male rosy reappears after diving into the sand during courtship.
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DIVE 
FITNESS

A healthy range of motion in the shoulder 
comes in handy when putting on a 
buoyancy compensator or wetsuit and is 
particularly beneficial when sweeping for 
a lost hose. Strengthening hip and back 

extensors will help you fin with ease and minimize your risk 
for developing back pain. Hip- and knee-extension strength 
is important for standing up while weighted with scuba gear. 

The exercises in this sequence require only a dowel 
or broomstick and a chair; they target some commonly 
ignored regions of the body that are important for scuba 
diving. Try to complete 10 repetitions of each exercise 
for the circuit, and repeat the circuit three times. You 
may not have full range of motion, but it should improve 
each time you complete the circuit. Focus on how your 
body feels, and strive for personal improvement. 

SHOULDER MOBILITY
KNEELING SHOULDER FLEXION/THORACIC 
EXTENSION STRETCH
1. Kneel in front of a chair. Grasp the dowel with palms 

up and hands approximately one hand-length apart.
2. Place both elbows toward the end of the chair seat.
3. Shift back your knees until you can drop your head between 

your biceps without your head touching the chair. 
4. Continue to lower your head and chest toward the floor 

until you start feeling restriction through the spine.

5. Take deep breaths while in this position, and do not 
force the stretch.

Tip: Make sure the chair is stable.
Challenge: Add a five-second contraction to the 
stretch by pressing down your elbows and tightening 
through your abdominal and latissimus dorsi muscles. 
After the contraction, relax into the stretch.

SEATED WALL SHOULDER PRESS WITH DOWEL
1. Sit on the floor, a 

yoga block or a box, 
and place your entire 
back in contact with 
a wall or sturdy 
vertical structure, 
with your legs either 
crossed, in butterfly 
position (soles of 
the feet together) or 
with knees slightly 
bent and feet flat 
on the floor. To 
make full contact 
with your spine, you 
may need to modify 
your leg position or 
elevate your seat. 

2. Grasp a dowel 
with an overhand 
grip, and position 
the elbows at a 
90-degree angle.

3. Start with the dowel 
on top of your head 
and with arms and 
hands in contact 
with the wall. 

4. With your arms and spine maintaining contact with the 
wall, straighten your arms to press the dowel overhead.

Challenge: Place your hands closer together with  
each repetition.

BACK SCRATCH DYNAMIC STRETCH WITH DOWEL
1. In a tall kneeling position, grasp the dowel in one 

hand and bring it over your shoulder. With your 
other hand, reach behind your back and grasp the 
dowel vertically so that the back of your hand is in 
contact with your lower back.

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

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

2. Maintaining 
head, mid-back 
and tailbone 
contact with the 
dowel, walk your 
hands toward 
each other 
until you feel a 
slight stretch in 
your arms and 
shoulders.

3. Still maintaining 
contact with the 
dowel, squeeze 
together your 
shoulder blades, 
bringing your 
elbows toward 
each other.

4. Hold for three 
to five seconds.

Challenge: Perform this exercise while bent over with 
the dowel maintaining contact with the head, mid-back 
and tailbone. 

HIP/BACK EXTENSORS WITH SHOULDER MOBILITY
PRONE LIMB LIFT WITH DOWEL
1. Lie on your stomach with your arms overhead. 
2. Grasp the dowel with palms down and hands 

approximately shoulder-width apart.
3. Keeping your elbows straight, press one end of the 

dowel into the floor while simultaneously lifting the 
opposite hand and the leg opposite the raised hand. 

4. Lift with the opposite arm and leg.

Tip: Brace your core by pushing the abdominals into the 
floor. Lift the foot by contracting the glutes with toes pointed; 
keep the other foot flexed with toes pressed into the floor. 
Challenge: Perform with palms-up grip.

SHOULDER-
ANKLE MOBILITY, 
IMPROVED HIP/
KNEE EXTENSOR 
STRENGTH
STATIC SQUAT 
WITH OVERHEAD 
DOWEL REACH
1. Stand with the 

insteps of your feet 
in line with your 
armpits. 

2. Grasp the dowel 
overhand with 
your elbows at 
90-degree angles, 
and rest the 
dowel across your 
shoulders behind 
your head.

3. Perform a half 
squat, keeping the 
knees aligned over 
the toes.

4. Hold the half 
squat, and 
press the dowel 
overhead until the 
elbows are straight. 

5. Return the dowel to 
the resting position, 
and stand up.

Tip: Avoid throwing 
the dowel behind the 
shoulders. Imagine pulling the dowel outward as you press 
and keep the dowel directly over the top of your head. While 
squatting, keep pulling the dowel outward, and squeeze your 
lats until the dowel meets the back of your shoulders. AD
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I
’d like to say I planned it all with a 
watchmaker’s precision: that 30 years ago I 
consciously constructed and then embarked 
on a coast-to-coast mission in search of 
marine megafauna. In truth, it just happened. 
Exactly how I made the leap from snails (I 

obsessed over nudibranchs in college) to whales (and 
dolphins and sharks and…) remains a bit of a mystery. 
I was sucked into the slipstream of big marine life, and 
I’ve been happily riding there ever since.

WASHINGTON: HOME IS WHERE  
YOU HANG YOUR HOOD
One reason I settled in the Pacific Northwest was my 
burning desire to explore its invigoratingly cool emerald 
seas. Another reason was to meet two local icons with 
supersized personalities. I often joke that killer whales 
(orcas) and giant Pacific octopuses (GPOs) are my totem 
animals. You could say that they are the rack upon 
which I first hung the wetsuit (and very soon thereafter, 
drysuit) of my photography career. 

My first wild encounter with the malevolent 
devilfish of maritime lore was in the San Juan Islands 
while visiting the University of Washington’s Friday 
Harbor Laboratories. After an animated discussion 
with colleagues about aggressive behavior between 
sea slug conspecifics, I joined a fellow “brancher” 
(a nudibranch fan) on a dive. Hiding behind a kelp 
tangle, timidly tucked into its rocky den, was my first 
kraken of the deep — a not-so-giant, nor fearsome, 
GPO. Nevertheless, I was thoroughly captivated by 
the eyeball staring confidently and curiously back 
at me. From that point on, I searched in earnest for 
GPOs on rocky reefs, along walls and in muddy bays 
known for healthy crab populations. I found them 
hunting, clinging to pier pilings and interacting with 

other octopuses. I completely overlooked them when 
they chose to hide in plain sight with cephalopodian 
cunning and mastery of camouflage. I witnessed 
females at death’s door fiercely guarding their eggs. 

GPOs have gently probed my mask with suckered 
tentacles and not-so-gently wrestled me. Immensely 
strong, a spirited beast — I’d guesstimate a 12-footer 
— latched onto my camera with tentacles of steel and 
tried to pull it (and me) into its shadowy lair. Only 

LOCAL 
DIVING
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Text and photos by Brandon Cole

A southern resident killer whale breaches clear of the 
water in Washington’s San Juan Islands. The acrobatic 
orca is currently classified as an endangered species. 

Below: A giant Pacific octopus crawls between pier 
pilings in Washington’s cool, productive waters. 
Encountering this huge, intelligent invertebrate is a 
highlight of diving the Pacific Northwest. 

MARINE 
MEGAFAUNA 
CLOSE TO HOME



by fully extending my camera rig’s strobe arms so 
they spanned across the crevice opening could I halt 
forward momentum and prevent the disappearance 
of the tool of my trade. After tense moments during 
which I swear I saw the aluminum arms bending, the 
octopus apparently lost interest in this game, released 
its grip and retreated. What a fantastic dive! 

I blundered into my largest octopus to date — 
perhaps 20 feet from tentacle tip to tentacle tip 
— in Puget Sound’s southerly reaches at a site aptly 
named Octopus Hole. Sadly, I have no photo to 
prove the proportions of this tale. It occurred long 
ago, in the Precambrian murk of the film era, and I 
was in the most lamentable of positions: out of film, 
having regrettably spent precious frame number 36 
photographing plumose sea anemones. To their credit, 
they were impressive specimens at 3 feet tall but not in 
the same league as the mother of all devilfish.

Cameras took over my life, becoming intricately woven 
into the story of my search for Mr. Big. Photography 
helped other people somewhat rationalize why I spent 

weeks on end each summer following the resident killer 
whales around Washington’s sheltered seas in my Zodiac 
boat — my job was to document marine wildlife with my 
camera, after all. That I would have made the same yearly 
pilgrimages to revisit family pods J, K and L without 
photo gear just to be in their presence might have been 
harder to justify to non-whale-huggers. 

This was something I simply had to do; it was so 
fascinating and fulfilling that I knew I had found my 
place in the cosmos. I could recognize individual orcas 
by their dorsal fin profile or the shape and coloration 
of their saddle patch (a unique whitish-gray marking 
behind the dorsal fin). I memorized their genealogy. 
I grew adept at interpreting their behaviors and 
anticipating when they were likely to breach, spy-hop, 
socialize with others or lollygag in a kelp bed. 

And I was fast and accurate with my telephoto lens. 
One picture would be published hundreds of times 
worldwide. That piece of cellulose helped lay the 
foundation upon which I would build my name as a 
waterman specializing in charismatic megafauna. 
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LOCAL DIVING
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BRITISH COLUMBIA: FERTILE GROUNDS  
FOR SIZEABLE SPECIES
With the halcyon days of my killer whale forays often 
carrying me over an invisible border of little significance 
to the critters, it was only natural for me to explore the 
waters of British Columbia, Canada. Vancouver Island 
became a second home to me. The rocky reefs are 
incredibly lush, dive-site diversity is world class, and the 
variety of large life forms boggles the mind. There are 
orcas, Pacific white-sided dolphins, humpback whales, 
lingcod as big as my wife and wolf eels longer than me. If 
you’re really lucky, you may bump into the elusive sixgill 
shark, an ancient elasmobranch that can grow longer 
than my wife and me put together. For those seeking an 
eight-armed embrace, fear not; giant octopuses lord it 
over the local Canuck invertebrates. 

For those divers seeking a warm-blooded cuddle, 
dozens of Steller sea lions enthusiastically welcome 
visitors during winter months. Very enthusiastically. An 
encounter with these playful puppies is an exciting, tactile 
experience and sometimes even a full-contact sport. 
The adults, especially the bulls, are massive and make 
your heart race when a whiskered, aquatic sasquatch 
materializes out of the gloom. It’s usually cute 6- to 
8-foot-long babies and juveniles, however, that hug you 

with their fore flippers, mischievously tug strobe cables or 
even pull at your hood with alarmingly sized, prematurely 
yellowing teeth. When really worked up, the boisterous 
gang has been known to mob divers, piling on a dozen 
strong, and they occasionally use their human playmates 
as chew toys. If you enjoy being the center of attention 
and aren’t worried about a crowd encroaching on your 
personal space, then this dive is for you. Personally, I love 
a good rugby scrum with the “dogs,” but other people may 
prefer less-exuberant dive buddies. 

CALIFORNIA: GOLDEN OPPORTUNITIES
West Coasters are fortunate to have so many oversized 
marine species in the area. Early on, when funds were 
severely limited for overseas air travel — not long after my 
financially challenged Top Ramen™ college years, I made 
numerous expeditions to California by car. Along the way 
I’d often make a quick stop in Depoe Bay, Oregon, to hop 
on a whale-watching boat for gray whales. Reenergized as 
always by the leviathan phenomenon, I’d continue onward 
and downward to California. 

The Golden State’s temperate waters are replete 
with big animals. Monterey Bay in Northern California 
offers superb scuba diving as well as remarkable topside 
marine mammal viewing. The biggest of the baleen 
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Clockwise from top left: Sightings of humpback whales have recently increased offshore 
in British Columbia, Canada. Playful juvenile Steller sea lions interact with a scuba diver 
at a rookery off Hornby Island near Vancouver Island. A herd of hundreds of long-beaked 

common dolphins takes the breath away as they frolic off the California coast. One of the 
largest denizens of Southern California’s kelp forest ecosystem is the giant black sea bass. 
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whales aggregate here in summer and fall months to 
feast on krill and baitfish. Visitors on eco-cruises into 
the bay regularly see blues, finbacks and humpbacks 
aplenty. Humpbacks put on a spectacular show, lunging 
and bubble-net feeding with gusto and then burning off 
calories by throwing around some seriously prodigious 
weight. The physics involved in gracefully hurling 30 
tons above the waves in a full-body spinning breach 
defies gravity and my understanding. 

Transient killer whales visit the bay during spring 
to hunt gray whales migrating north from wintertime 
calving grounds in Baja. Forever etched in my mind is 
the day I photographed orcas separate a mother gray 
whale from her calf and then with brutal efficiency 
orchestrate a fatal attack on the defenseless baby. This 
raw and uncensored Natural Geographic moment 
remains the most traumatic and unforgettable natural 
history event I’ve ever experienced. Other days, such 
as when I’m whooping with joy as common dolphins 
race alongside my boat or enjoying happy times 
cavorting with California sea lions (mild-mannered 
pipsqueaks compared to the Stellers in BC) on easy 
shore dives off the breakwater, provide smiling, 
feel-good memories that help to balance the pain of 
watching killer whales earn their namesake.

The Marine Mammal Protection Act prohibits 
people from swimming with whales in U.S. waters, 
and Canada has similar regulations as well. The best 
way to experience the big, blubbery action is to join a 
permitted whale-watching excursion, stay topside and 
arm yourself with a telephoto lens of at least 300mm 
focal length. Many such boat tours depart Southern 
California ports from Santa Barbara to San Diego, 
where it’s likely you’ll see baleen whales and dolphins. 
Imagine hundreds — sometimes thousands — of 

common dolphins churning the surface as far as the eye 
can see. I carry a topside camera even if I’m on a dive 
charter rather than a dedicated marine mammal tour. 

Southern California has plenty of megafauna at 
which to point my underwater camera. Giant black 
sea bass lurk in the kelp forests bordering the Channel 
Islands. Gentle and gigantic, these lunkers stretch 
to 7 feet in length and weigh hundreds of pounds. 
Once hunted nearly to extinction, they’ve been 
officially protected since 1982 and are now recovering 
slowly. The open water offshore San Diego can be 
productive for pelagics from spring through fall. I’ve 
photographed svelte blue sharks and twitchy makos 
with the help of an irresistible chumsicle lure. 

If you see floating kelp adrift in the middle of nowhere, 
quietly slide in on snorkel. Kelp paddies often hide gold 
underneath in the form of a Mola mola. A slow approach 
may reward you with quality facetime with one of the 
ocean’s weirdest fish: a google-eyed, open-mouthed 
jellyfish predator that appears to be missing the rear half 
of its body and still grows to the size of a kitchen table. 
(See AlertDiver.com/Mola_Molas)

It pays to investigate any towering spouts erupting 
from the sea surface near the Coronado Islands just 
south of the border because blue whales often hang 
around there in the summertime. Since you’ll no 
longer be in American but in Mexican waters, that 
ultimate opportunity for underwater footage of the 
ocean’s largest-ever animal may be within reach.

MANITOBA: THE GREAT WHITE NORTH
The Pacific Ocean holds a lifetime and more worth of 
marine megafauna encounters, but it’s only the tip of 
the iceberg. Before surveying North America’s Eastern 
seaboard, let’s detour north to Churchill, Manitoba, 

LOCAL DIVING
MARINE MEGAFAUNA

From left: A beluga whale strikes a pose in the frigid subarctic of Hudson Bay, Manitoba, 
Canada. An Atlantic goliath grouper swims alongside a colorful coral reef in the 

Florida Keys National Marine Sanctuary. Calm water and a large dome port helped the 
photographer create this over-under portrait of a Florida manatee surfacing to breathe.
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which is famous as the polar bear 
capital of the world. Thousands 
of tourists from across the globe 
watch ice bears from the safety 
of tundra buggies in late fall. 
People also come to this remote 
Canadian outpost on Hudson 
Bay during summer to see beluga 
whales along the shoreline and in 
the Churchill River. Curious and 
gregarious, belugas love to follow 
slowly moving Zodiacs. 

Current regulations prevent 
swimming with the white whales, 
but amazing underwater photo 
opportunities are still very much 
achievable. Lying belly-down 
on the pontoon and sticking 
my camera in 38°F water was 
all it took to capture imagery of 
belugas glowing in the gloom. 
One animal seemed entranced 
with my camera, or perhaps 
enamored of its own reflection, 
and repeatedly pressed its spongy 
forehead onto my dome port. 
On another day I was favored 
with a swim-by from a mother 
and her newborn calf, only a few 
feet long and still gray-brown in 
color. When I return to Churchill 
I will bring a GoPro for auto-
everything, no-brain-involved 
video and a camera pole to easily 
submerge my other camera and 
housing a bit deeper.

FLORIDA: A TARGET- 
RICH ENVIRONMENT
No ocean odyssey with the 
purpose to rub flippers and 
fins with the stars would be 
complete without visiting Florida. 
Headlining the cast of characters 
living here are manatees in the 
Crystal River area on the Gulf of 
Mexico side (see AlertDiver.com/
manatees_Crystal_River). I like to 
think of them as smiling potatoes 
with flippers. They’re among the 
most endearing aquatic animals 
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and perhaps the easiest to encounter. Grab a snorkel, 
mask and thick wetsuit (even with 72°F water bubbling 
up from the springs, brisk wintertime morning air temps 
can make this a chilly affair), join an organized tour or 
rent your own jon boat or kayak, and wait. Sooner or 
later a manatee will roll over belly-up or perform other 
ungainly acrobatics, lumber over to lean against you 
trustingly or just stare at you with tiny, soulful button 
eyes nearly lost amid its wrinkles and whiskers. 

Off Florida’s Atlantic coast, charter boats take divers 
to shipwrecks around which man-sized goliath groupers 
aggregate in autumn, sometimes in groups of 10 or 
more. This equates to serious biomass. The diving can 
be challenging at times due to strong currents and some 
depths around 100 feet. Goliath groupers occasionally 
visit shallower, nearshore reefs that are more accessible 
for less-experienced divers. You’ll likely meet huge, 
ancient loggerhead turtles as well. Folks have even seen 
the much rarer and even larger leatherback turtles 
gliding through the blue when the stars align perfectly. 

Shark junkies rejoice that operators out of Jupiter, 
Florida, that cater to experienced divers have amassed an 
impressive record conjuring forth multiple species sure to 
boost adrenalin and fill camera memory cards. I’ve seen 
lanky lemons, girthy bulls (up to eight at one time) and, 
at the top of the hierarchy, imperious tiger sharks. The 
Caribbean reef sharks and nurse sharks buzzing around 
hardly register in such weighty company.

NORTH CAROLINA: SHIPS FULL  
OF SNAGGLETEETH
Morehead City, North Carolina, proves that if you sink it, 
they will come. This wreck-diving mecca is a magnet for 
rust-loving metalheads. Many of the sunken vessels are 
victims of World War II; others were more recently sent 

to the bottom on purpose as part of the state’s artificial 
reef program. The fleet of slumbering giants also attracts 
sand tiger sharks. I revel in spelunking through maritime 
history, even more so when I’m surrounded by sharks.

The sand tiger is one of my favorite homegrown 
charismatic megafauna species. What’s not to like about 
a sinister-looking shark sporting diabolical dentition that 
also happens to be easily approached and safely admired? 
No chum is needed to draw in Carcharias taurus. The 
complex structure provided by wrecks undoubtedly is 
partly responsible for their presence, but the sharks aren’t 
saying why else they favor the Graveyard of the Atlantic. 

Summertime, when the water warms and clears, 
is prime time for North Carolina shark diving. This 
is when I’ve found packs of sand tigers patrolling the 
tween deck and keyhole room of the cable-layer Aeolus 
and clouds of shimmering baitfish through which 
waves of the slack-jawed sharks pass, orbiting the 
450-foot-long Atlas tanker, which was torpedoed by a 
German U-boat in 1942 and now rests at 125 feet. The 
Spar, Caribsea and Papoose wrecks have also given me 
superb dives chock-full of toothy dive buddies. 

RHODE ISLAND: THE NEXT CHAPTER
I have not yet visited Rhode Island, but the vast green-
blue Atlantic on its doorstep is arguably the premier 
place in North America to come face-to-face with 
a shortfin mako or multiple blue sharks. To tide me 
over until I can experience this encounter firsthand, 
I contacted professional photographer Bill Fisher. His 
hundreds of submersions over 12 years and a sixth 
sense for knowing just when to snap the shutter have 
helped him create a killer portfolio.

“Many of my most exciting encounters have occurred 
in midsummer, some 30-ish miles offshore,” Fisher 
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From left: A sand tiger shark swims over gorgonians 
between decks on the wreck of the Aeolus near 

Morehead City, North Carolina. A shortfin mako, the 
fastest shark species and closely related to the great 

white, swims off the shore of Rhode Island. 
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explains. “Local operators expertly read the water and 
bring sharks in close with just the right chum.” He 
prefers snorkel over scuba because it facilitates getting 
on and off the boat easily and quietly. Blue sharks can 
become quite comfortable around people and hang 
around for hours, but some individuals, especially 
makos, may be frightened away by noise, splashing 
and sudden movements. It’s important to stay calm 
and let the sharks come to you, all while you maintain 
awareness of the boat, bait and other sharks. 

With visions of sinuous, airplane-winged blue 
sharks and metallic-sheened, grim-visaged makos 
dancing in my head, I ask Fisher for some mako photo 
tips. He kindly obliges and shares a treasure trove of 
wise words. 

“Lightning quick, makos can charge onto the scene 
at warp speed, so be ready to fire away, from the hip 
if necessary,” he says. “I wear enough weight to easily 
sink down a few feet. I like to compose with an upward 
angle — great for dramatic portraits. If I don’t have 
time to submerge, I’ll extend my arms down and then 
point the camera up a bit. Don’t waste any opportunity 
to shoot; moments may be fleeting. 

“This is high-energy stuff, up close and personal, 
and sometimes visibility is limited,” he continues. “I use 

the Tokina 10-17mm zoom fisheye lens. Remember to 
frequently wipe your dome to remove microbubbles. I’ll 
choose manual metering when the situation is mellow 
or aperture priority if the action is crazy or ambient 
light levels are changing. Crank up the shutter speed to 
1/250 or 1/320 of a second, and power down strobes for 
fast recycling and to prevent overexposing the mako’s 
reflective skin.”

He recounted an extremely rare sighting of a baby 
blue shark barely 2 feet long and a session with at least 
10 blues circling him. On another day a true monster 
mako, 13 or 14 feet long, made a heart-stopping 
appearance. “It’s a big ocean out there, full of surprises,” 
he says. “You never know what you’ll see, like that time 
when a breaching basking shark surprised us.”

Inspired by Fisher’s stories, I recommit to traveling 
to Rhode Island as soon as possible. I need to 
experience such megafauna magic for myself. It’s past 
time for me to wash up on this not-so-distant shore. 
After that, who knows? I am certain, however, that my 
endless summer road trip is far from over. With the 
persistence of the tides, I will continue to ebb back and 
forth from coast to coast, questing for all creatures 
great and small — leaning heavily toward greatness, of 
course — swimming close to home. AD
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O
ne evening during a surface interval 
at Janao Bay, Philippines, I was 
talking with our boat captain, a local, 
generational fisherman. We speak the 
minimum of each other’s language, 
so there was usually more smiling 

and laughing than actual conversing. As he told me about 
the different areas where they used to fish over the years, 
he mentioned a recent fishing ban on nautiluses. At that 
time I knew only about the chambered nautiluses that live 
at extreme depths, so I was a bit surprised. 

I asked for more information and learned about how 
they would catch the nautiluses at shallow depths.  

“Not deep, just there,” he said, grabbing my attention 
and piquing my curiosity as he pointed to the water just 
around our boat. Why would nautiluses come  
to the shallows? Perhaps I wasn’t fully understanding 
the conversation. 

When I returned to land later that night and 
began searching for information, I soon realized the 
captain had been referring to the paper nautilus, 
not the chambered nautilus. Paper nautiluses 
(Argonauta spp.), also known as argonauts, come to 
the surface at night to mate and to trap air in their 
shells to use for buoyancy. In doing so, they expose 
themselves to fishermen. 

Text and photos by Mike Bartick

T H E  P A P E R  N A U T I L U S
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Continuing my research, I noted a single sentence on 
the Tree of Life Web Project site (tolweb.org/Argonauta) 
that made me realize something about the argonauts 
I had overlooked: “Males have been reported living 
within salps.” I looked through my images and realized 
that I had been seeing and photographing the male 
paper nautilus for the past several months without even 
realizing it. What I had assumed were ordinary larval 
octopuses sheltering in the salps were actually males of a 
species of paper nautilus (Argonauta hians), which don’t 
have a shell.

The paper nautilus is a pelagic octopus in the 
family Argonautidae. Researchers disagree about 

the number of distinct extant species, but the most 
commonly accepted are Argonauta argo, Argonauta 
hians, Argonauta nodosus and Argonauta nouryi. Many 
known species in this family are now extinct.

Only females produce the argonaut’s paper-thin shell, 
a tough calcite compound that they secrete from their 
two dorsal tentacles and use as an eggcase for brooding. 
Nautiluses can quickly jet-propel themselves through 
the water, making it difficult to photograph them — like 
trying to photograph a butterfly while running down 
the street. 

The photogenic females have huge, well-developed 
eyes; they look like beardless gnomes with their bodies 

Clockwise from left: A male argonaut and an isopod 
share a ride on a pteropod. An immature female 
with a newly forming shell catches a ride on the 

underside of a colorful pyrosome. The female seen 
here riding a piece of seagrass has a different style 
of shell, which may indicate more than one species 

of argonaut inhabiting our local waters. 

Opposite: A large mature female (Argonauta hians) 
pumps her shell, often referred to as an egg case, 

to aerate the eggs nestled just underneath. 
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tucked into their hatlike shells. Full-grown females typically 
measure about 4 inches, while mature males are less than 1/4 inch. 
While a size difference between genders (sexual dimorphism) 
is common in nature, the drastic disparity between male and 
female argonauts is unusual.  

A drop in the water temperature each year ushers in the 
argonaut mating season. As the water cools, divers can see the 
number of male argonauts in the water column dramatically 
increase from one or two to 20 or more on a single dive. In 
the black of night, the males buzz around like swarms of 
tiny bumblebees as they search for a mate. 

Sexually mature females tend to be a bit shy during 
the off season, when the number of sightings are 
minimal. In contrast, mating season happens quickly, 
going from a single sighting one night to multiple 
sightings the next as the females begin to form groups. 
When the beams from our dive lights pass through a 
group of females, they instantly scatter and shoot toward 
us like kamikazes, running into our cameras and 
heads, bouncing off and rocketing toward the surface. 

Both males and females ride jellyfish, salps and 
other objects such as leaves, sticks and even drifting 
debris. Researchers have found bits of jellyfish and 
salp in the stomachs of nautiluses, indicating that 
these cephalopods can survive in the water column 
by feeding on plankton and other mollusks or near 
substrate by feeding on shrimp and crabs. Like 
other species of octopus, argonauts possess a venom 
that is passed through their saliva when they use their 
beaks to kill their prey. 

For the best chance to see a nautilus in the wild, be 
in the water at night in an area where they are usually 
found. It might require multiple dives at different times 
of the year — and a little bit of luck — to see one. 

CAPTURING THE SHOT
When photographing argonauts, I prefer to use a 60mm lens, 
ISO 400, 1/200 shutter speed and the aperture at f/18. I set my 
strobes at half power and position them close to the lens port. 

When framing the image, watch the argonauts’ eyes for 
sharp contact, and be prepared to swim quickly. Argonauts are 
light sensitive — using a red light can help calm them down, although 
it is not always necessary. Using a handheld light with a tight beam can help you see 
through turbid water. Refrain from touching the animals; they stress easily and like most 
cephalopods will ink profusely. 

The argonaut is now a highly valued species for blackwater divers. Given the 
number of paper nautiluses we have seen in such a short time, the once-rare and 
unique subject has become more common. 

Although sightings of paper nautiluses are on the rise, they are still one of nature’s 
biggest mysteries and have gone mostly unnoticed for a long time. Argonauts are a 
fascinating spectacle and will likely leave you as they have left me: in awe of nature. AD
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THE PAPER NAUTILUS

The mature female 
argos will stack 

together during a 
mating or spawning 

event, forming chains 
of 10 or more. This 
photo was taken on 
an evening charged 

with activity at 
the height of the 
spawning season.
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The vertical wall off Ras Mohammed in the 
Red Sea is one of the world’s most frequently 

dived drop-offs. Located at the very tip of 
the Sinai Peninsula, this iconic dive site is 

visited daily by both liveaboards and day boats. 
Remaining this pristine despite intense diver 
traffic speaks to both the respectful distance 

enlightened divers keep from fragile corals and 
the quality of the water nourishing these reefs. 
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SHARE YOUR STORY
Has DAN been there for you? 
Tell us about it at 
ThereForMe@dan.org. 

Free Flow 
at 103 Feet Text by Clayton Moore
 Photos by Andrew Sallmon

I
n August 2016 
I led a group 
of 12 divers on 
a recreational 
dive trip to 
Tobermory, 

Canada. Some of the 
divers were new to 
cold water, and some 
were seasoned cold-
water divers, but they 
all were ready for three 
days of diving the 1800s 
shipwrecks for which the 
area is known. I had led 
trips here before and was 
excited to share these 
sites with a new group.

mailto:ThereForMe@dan.org


The trip began with a dive briefing from Captain 
Tom, who led with some jokes before telling us how 
the ship we were about to dive was sunk on purpose for 
recreational divers, which explains why divers can see 
much of the ship at a depth of just 50 feet. Experienced 
divers can drop down to 103 feet to see the stern. 
Having previously dived this site a few times, I knew 
where all the fun parts were. My plan to navigate the 
wreck was to start at the bow and work my way across 
and over the shipwreck to the stern and then end the 
dive with a slow climb back to the bowline. 

As my wife and I were getting set up, the rest of the 
group paired up. One diver, who was a new cold-water 
diver, paired up with two of his friends who already had 
a few cold-water dives under their weight belts. The 
captain soon dropped the ladder and said, “The pool is 
open.” My wife and I were last off the boat because I like 
to help divers who need assistance getting in the water. 

We descended and followed our planned route 
to the bow and then moved toward the stern. We 
saw part of our group on the wreck, and everyone 
looked like they were having fun exploring the ship 
and keeping warm as best they could. My computer 
recorded the water temperature as 41°F at depth as 
I watched over the divers who had reduced bottom 
times due to their 7 mm wetsuits not providing much 
protection from the cold water, unlike my drysuit. 

After spending 28 minutes on the wreck, my wife 
and I slowly made our way up the bowline for our 
safety stop. When we arrived on the surface, the other 
divers were already on the boat. As we were getting on 
board, Captain Tom said, “Not to alarm you, but I have 
one diver on oxygen.” 

I thought the captain was joking again, but I soon 
realized it was no joke. I immediately checked on the 
diver, who looked panicked and was breathing heavily 
from an oxygen mask. It was the new cold-water diver 
who had dived with his two friends. The captain told me 
that the trio surfaced within five minutes of entering the 
water and had reached a maximum depth of 103 feet, 
according to their dive computers. He said he saw a lot of 
bubbles come to the surface before the divers returned. 

I calmly asked the diver what had happened. He was 
a little shaken up but wasn’t as bad as I expected for 
someone with a possible dive injury. He said that his 
group had dropped straight down to the stern of the 
ship, and at 103 feet his regulator free flowed. Being in 
cold water surrounded by bubbles was disorienting, but 
he remembered he could still breathe off his regulator. 
When his two buddies noticed the problem, they 
grabbed him and began to ascend, possibly exceeding 
30 feet per minute. 

At a depth of about 50 feet, the diver’s tank was 
empty. He signaled to his buddy that he was out of 

air, and the buddy offered his spare regulator. They 
ascended to 15 feet, where the diver was calm enough 
to attempt a safety stop, but they didn’t stay for the full 
three minutes. When the divers returned to the boat 
and told the captain what happened, the diver was 
shaking and breathing hard, so the captain decided to 
administer oxygen. It took a while to calm the diver, 
who was scared and hyperventilating.

As soon as I heard his story, I called the DAN® 
Emergency Hotline. I have been a DAN member 
for 12 years and had my card in my dive bag. I told 
the person who answered the call that I was with a 
diver who possibly had an arterial gas embolism and 
asked if someone at DAN could help me perform a 
neurological exam. They immediately transferred me 
to a DAN medic, who listened to my retelling of the 
incident and asked to speak with the diver. 

She asked the diver yes or no questions for a couple 
of minutes, and then he handed the phone back to me. 
The DAN medic directed me to ask the diver to do 
things such as “follow my finger with your eyes” and “lift 
both arms out like a zombie,” and I reported back my 
observations. The DAN medic coached me through my 
first nonsimulated neurological exam, which I performed 
exactly as I had been trained in my divemaster class. After 
the exam was over, the DAN medic talked to the diver 
and determined that his symptoms did not warrant an 
emergency evacuation. DAN advised him to cease diving 
for the rest of the day and to refrain from diving the next 
day as well to be safe. The medic gave me a list of things 
to watch for and told me to seek advanced medical care 
for the diver if I noticed any of those symptoms. 

We made sure to go over free-flow procedures in 
every dive briefing from then on. The diver recovered 
while sitting out for five dives but completed the last 
two dives of the trip without problems. Fortunately, 
this situation ended on a positive note. DAN was there 
when we needed them; I am thankful they were just a 
phone call away. AD
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Divers can exhibit different 
symptoms after an incident, 
often making diagnosis difficult. 
DAN medics are always available 
to help with a consult no matter 
where you are when you need it.
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O
n a dark, cold night, two combat 
divers quietly entered the frigid 
water, immediately feeling the cold 
through their wetsuits. Just as in 
their earlier “dirt dive” (mental 
rehearsal), the driver — who is in 

charge of navigation — gave a thumbs-down, and the 
buddy replied with the same. After descending to 20 
feet, the driver looked at his compass board, turned to 
his planned bearing of 180 degrees and then extended 
his hand. As the buddy squeezed the driver’s arm in 
confirmation, they started their stopwatches and began 
finning on the first of four legs of their mission. 

The driver concentrated on the compass bearing 
and the time for each leg they had to swim, while the 
buddy monitored the total dive time and periodically 

squeezed the driver’s arm to indicate he was OK. After 
30 minutes of finning and traveling 1,000 yards, the 
driver stopped for their first turn to a new bearing and 
waited for the buddy squeeze to start the second leg. 
Repeating this process two more times, they reached 
their final leg to the target. 

Nearing the target pier, they could see lights and 
hear the crackling of the filter feeders on the pilings. 
Multiple days of training for this moment prepared 
the pair for their next steps as they arrived at the pier. 
They slowly maneuvered through the pier pilings 
until they found a place to surface. The combat divers 
looked at each other, gave the thumbs-up and slowly 
ascended, trying not to release any expanding air in 
their breathing bags. Upon surfacing, they removed 
their masks and mouthpieces and moved to the  
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Combat Divers
 By Jeffery Samuel

Combat divers use rebreathers along with a mix of 
standard open-water diving equipment and additional 

gear specific to the mission they are undertaking.
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target without a splash or ripple in 
the water. 

Combat divers must successfully 
navigate in cold, dark water to 
clandestinely arrive at a target. This 
skill requires progressing from basic 
dive skills to navigating over long 
distances in difficult conditions. 
Combat divers need to know the 
effects of breathing 100 percent 
oxygen at depth, recognize the signs 
and symptoms of oxygen toxicity, 
and be able to respond to medical 
issues that might occur underwater. 
Effective use of their equipment — 
which includes an oxygen closed-
circuit rebreather, a compass board, 
specialized fins and any operation-
specific items — is essential to 
completing the mission.

NAVIGATION
The success of combat diving relies 
on the ability of the diver to arrive at 
the preplanned objective. Navigating 
underwater poses multiple 
challenges due to tides, currents 
and limited opportunities for terrain 
association. Those challenges 
are compounded if the route has 
multiple open-water turns with no 
reference points. Combat divers 
rely on piloting, dead reckoning and 
offset navigation to stay on course. 

Piloting is the process of 
obtaining constant position 
updates by using geographic 
features to determine one’s 
position relative to the charted 
position. Combat divers most 
commonly use piloting near land 
or in harbors where they can see 
charted geographic features to use 
for reference. 

Dead reckoning enables a 
combat diver to navigate from 
a known point using a heading 
and speed. Divers take their 
heading from the compass 
board and use a speed of 1 
knot (100 yards in 3 minutes), 
keeping time with a stopwatch 
on the compass board. 

Offset navigation is preplanned 
and accounts for predicted tides 
and currents. Divers prepare a chart 
with the predicted currents based 
on the ebb and flood of the tide, 
calculate their set and drift, and 
then plot a course with a planned 
offset heading and distance. 
 
EQUIPMENT
Combat divers use the same 
equipment as open-water divers 
with a few exceptions, one being 
the breathing apparatus. To remain 
undetected, combat divers use 
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A combat diver in training determines his kick count on a 100-yard pace line, 
utilizing a compass board to determine his bearing.

JEFFER
Y SAM

U
EL

http://alertdiver.com/


closed-circuit oxygen rebreathers, which are designed for 
shallow depth and rarely produce bubbles. The divers’ first 
inhalation through the regulator comes from a cylinder 
of 100 percent oxygen; they exhale into a continuous 
breathing loop instead of the environment. A one-way 
valve in the regulator keeps their exhalation moving in one 
direction, where it is then filtered through a scrubber that 
removes the carbon dioxide (CO2). From there, it passes 
into a breathing bag, where it is stored until divers inhale 
again. When the body metabolizes enough of the oxygen 
in the breathing loop, the bag squeezes a demand valve 
that releases supplemental oxygen from the cylinder into 
the breathing bag. Divers can manually add oxygen into 
the breathing bag in case of an emergency.

The compass board, or attack board, is unique to 
combat divers. It consolidates a highly accurate and 
easy-to-read compass, stopwatch and depth gauge into 
one handheld item that is easier for combat divers to 
manage while accurately navigating during dives. 

Mission-specific items may include climbing 
equipment, demolition charges, weapons or dry bags 
with additional gear. Combat divers will perform 
multiple test dives with any additional equipment to 
accurately account for changes in drag and buoyancy. 

Combat divers choose their masks and fins 
according to their individual preferences. Fins differ 
in their materials and rigidity. When divers fin over 
long distances, a rigid fin can wear on their legs but 
can also allow them to maintain crucial speed in 
changing conditions. Masks must be nonreflective 
and fit appropriately.

SAFETY
Safety is a priority with all diving, but combat diving 
has special considerations. Most combat divers use 
a buddy system. Using a buddy line between the two 
divers, when feasible, allows for added safety if one 
of the divers has a problem. It also keeps the pair 
in contact with each other when traveling in zero-
visibility water. 

Another element of safety is being aware of 
medical problems that can be associated with diving 
oxygen rebreathers, including hypoxia, hypercapnia, 
caustic cocktail and oxygen toxicity. Hypoxia, which 
happens when tissues are deprived of oxygen, can 
occur when breathing a gas mix with a low partial 
pressure of oxygen. An improper purge of nitrogen 
from the breathing loop on the rebreather can 
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DAN.org/GIVE

Your tax-deductible contribution to The DAN  
Foundation will promote safer diving and better 
outcomes for injured divers by supporting:

n The DAN Emergency Hotline 

n DAN Training and Grant Programs 

n Education for Medical Professionals

n Dive Medical Research

Even a SMALL donation can 
make a BIG difference.

http://dan.org/GIVE
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cause this condition. Symptoms 
of hypoxia include impaired 
judgment or concentration, loss 
of motor control and possible 
unconsciousness. 

A buildup of CO2 in the 
breathing loop can lead to 
hypercapnia, which is excess CO2 
in the blood. Rapid breathing from 
swimming hard (more than 1 knot 
or against a strong current) for an 
extended time or a CO2 absorbent 
failure in the scrubber can cause 
this buildup. Noticeable symptoms 
of hypercapnia include increased 
breathing rate, air hunger, 
shortness of breath or headache. 

Oxygen toxicity, which results 
from increased partial pressures 
of oxygen in breathing gas, is 
a concern when divers breathe 
a gas mixture with more than 
21 percent oxygen for even a 
short time. Combat divers, who 
breathe 100 percent oxygen for 
prolonged periods at depth, are 
particularly susceptible. Use the 
acronym VENTID C to remember 
symptoms: vision (tunneled or 
blurred), ears (ringing or roaring), 
nausea, twitching/tingling in  
facial muscles, irritability, 
dizziness or convulsions. The 
symptoms can appear in any order 
and without warning. 

If water enters the breathing 
loop, it can react with the CO2 
absorbent in the scrubber to 
produce a caustic solution that 
the diver can inhale. The first 
recognizable symptom of this 
caustic cocktail is a burning 
sensation in the mouth and throat. 

For all these situations, the 
combat diver pair should make a 
controlled ascent and breathe fresh 
air. In the case of hypercapnia, 
afflicted divers may first decrease 
their exertion to see if the 
condition resolves. Divers who 
have inhaled a caustic cocktail 
should also rinse their mouths with 
water after surfacing. 

NEW TECHNOLOGY
Recent advances in electronic 
navigation and diver propulsion 
have benefited combat divers. 
Compass boards that once 
relied on an analog compass, 
depth gauge and stopwatch are 
now waterproof tablets that 
geolocate with data from GPS 
or Doppler satellite positioning. 
Using these electronic navigation 
tablets, combat divers can add 
digital charts or satellite images 
to build a route with current 
information that accounts for 
currents and tides. Electronic 
navigation boards also allow divers 
to communicate underwater by 
sending text messages and voice 
communications to the rest of  
their team. 

Diver propulsion vehicles 
(DPVs) have also made a major 
difference for combat divers, 
allowing them to travel greater 
distances with little effort. Some 
DPVs now have electronic systems 
that can autonomously navigate 
with or without a diver attached. 

As advanced technology 
becomes increasingly available for 
use underwater, combat divers 
will continue to find ways to 
incorporate it to make their dives 
safer and more effective. AD

The author tests wetsuit  
camouflage designs.
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A
recipient of multiple grants and 
awards in the fields of diving and dive 
medicine, Simon Mitchell, MBChB, 
Ph.D., is a professor and head of the 
Department of Anesthesiology at the 
University of Auckland. The former 

medical officer with the Royal New Zealand Navy has 
led several influential consensus workshops, is on the 
boards of numerous scientific journals and societies and 
was recently appointed editor of Diving and Hyperbaric 
Medicine. As a regular speaker at conferences, he is 
known for his passionate presentations sprinkled with 
artistic wreck photos. This avid rebreather diver does 
not need further introduction to the technical diving 
community. In short, everyone knows Professor Mitchell. 

What is less known, however, is that he is mentoring 
several young scientists who conduct studies covering 
various aspects of diving and dive-related research. The 
current team of doctoral candidates and a postdoctoral 
fellow works in or closely with Mitchell’s laboratory 
in Auckland, New Zealand. Their work relates either 
directly or less obviously to the science of diving and 
may affect future dive operations.

XAVIER VRIJDAG, M.Sc.
Gas narcosis in hyperbaric environments
A DAN® instructor as well as a technical diving and 

freediving instructor, Vrijdag is an avid technical diver 
of caves and wrecks using open circuit and rebreathers. 
In his master’s thesis in technical medicine, he 
developed a quantitative electroencephalogram (qEEG) 
algorithm to quantify cerebral gas emboli in a swine 
model in a hyperbaric environment. This laid the 
groundwork for his current project: developing a novel 
qEEG algorithm to reliably assess the narcotic effects 
of inspired gases during diving and determining the 
relative effects of nitrogen, oxygen and carbon dioxide 
breathed at different pressures in real time. 

To separate the effect of nitrogen, subjects performed 
their first deep air and heliox dives while being tested for 
mathematical speed and accuracy. These tests anchor the 
EEG data to the level of cognitive performance and link 
them to early signs of impairment. Professor Jamie Sleigh, 
a distinguished anesthesiologist and global expert on the 

effects of drugs on 
EEGs, is co-supervising 
the project.

“Xavier is currently 
looking for everything,” 
Mitchell says, “but the 
goal is to reduce the 
number of electrodes in 
this EEG, focusing only 
on the affected areas in 

Investing in the Future
 SIMON MITCHELL MENTORS TOMORROW’S LEADERS IN DIVE RESEARCH.
 By Frauke Tillmans, Ph.D. 

The ANSTI underwater breathing apparatus testing 
facility is at the Swedish Navy base in Karlskrona. 

Bottom: Researchers prepare a subject for a 
hyperbaric gas narcosis test. 
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the brain so that eventually a real-
time monitor of narcosis might be 
feasible. This is not an easy task, and 
the ways brain regions communicate 
with one another or stop 
communicating because of narcosis 
are still not well understood.”  

DENISE BLAKE, M.D.
Early management of 
decompression sickness (DCS)
Supervised by Mitchell and 
Neal Pollock, Blake is a doctoral 
candidate at the James Cook 
University in Townsville, Australia. 
She is an emergency and dive 
medicine physician, combining 
these two areas in research about 
the prehospital management of 
DCS, focusing on oxygen delivery 
and retrieval considerations. 

She has also published several 
articles comparing different mask 
types for oxygen delivery systems 
by measuring oxygen in the upper 
airway and tissue oxygen through 
the skin using transcutaneous 
oximetry levels. The efficiency of 
oxygen delivery systems is a major 
component in responding to DCS.

After identification of the 
optimum oxygen delivery device, 
participants will perform a “dive” 
in a hyperbaric chamber and then 
be placed on a vibrating platform, 
simulating a helicopter evacuation. 
Ultrasound examination of the 
heart will assess bubble production 
with and without previbration 
oxygen delivery. The evaluation 
of early management of oxygen 
administration and evacuation is 
highly relevant to DAN’s mission, 
and Blake’s work has had an impact 
on DAN training. 

CHRIS SAMES, M.D.
Epidemiology of occupational diving
Sames, director of the Hyperbaric 
Medical Unit in Auckland, 
focuses his research on aspects of 
occupational diving pathophysiology 
epidemiology in New Zealand. His 
centralized follow-up on hundreds 

of active occupational divers — 
including a full medical exam at 
entry and every five years along 
with an annual questionnaire about 
current health status — has led to a 
robust database of medical records 
and demographics over the past  
25 years. 

He uses this database to address 
questions such as the following: 
Does lung function (spirometry) 
change over the time of a dive 
career? Does hearing get impaired 
more than expected related to age? 
Do commercial divers retire for 
medical or other reasons? Does the 
five yearly full medical exam system 
fail to detect important medical 
conditions in this population?

GHAZ JABUR, M.Sc.
The effect of arterial bubbles on the 
brain during cardiac surgery
Jabur is not a diver, but his doctoral 
project is highly relevant to dive 
medicine. As a clinical perfusionist, 
he is measuring the effect of the 
inevitable passage of microemboli 
(bubbles) through the cerebral 
circulation during cardiac surgery 
requiring cardiopulmonary bypass. 
A transcranial Doppler is used 
during and after cardiac surgery 
to measure cerebral blood flow 
velocities and embolic counts in two 
different types of patients: one group 
having closed chamber operations 
(e.g., coronary artery grafting) and 
the other having open chamber 
operations (e.g., valve surgery). 
The more invasive open chamber 
surgeries have a much higher chance 
of producing or introducing bubbles 
in the patient’s bloodstream than do 
closed chamber surgeries. 

Methods used in both groups 
include continuous correlation 
of mean arterial pressure with 
cerebral blood flow velocity, 
which assesses the autoregulatory 
function of the brain circulation, or 
the impairment thereof, during and 
after cardiac surgery. Microbubble 
exposure is then correlated against 

mailto:info@seacamusa.com
http://www.seacam.com/
http://alertdiver.com/


changes in cerebral autoregulation. This becomes 
especially relevant in diving because research has clearly 
shown that bubbles produced during decompression 
can change the vasoreactivity of blood vessels, which 
might in turn also regulate the functionality in vital 
organs such as the brain, heart or lungs.

HANNAH VAN WAART, Ph.D.
Postdoctoral researcher between two worlds
An exercise scientist, van Waart is a technical diver in 
caves, wrecks and beautiful reefs using open circuit and 
rebreathers. Finishing her doctorate researching the 
effects of physical exercise during adjuvant chemotherapy 
in 2017, she now works on multiple projects in dive 
research but is also involved in anesthesiology research.  

“Hannah is an excellent 
addition to the team and quite 
adaptable,” Mitchell says. “She 
is very detail-focused and 
takes on new projects in no 
time.” In anesthesia research, 
she works on projects 
studying preoxygenation 
in the operating room, 

connected consciousness during anesthesia, and patient 
safety and human factors in the operating room.  

She is also working on multiple dive-related projects, 
advising Vrijdag in his work and making regular dives in 
the hyperbaric chamber for this project. She is involved 
in rebreather research with the Auckland rebreather 
group. Her most recent work is on projects studying the 
airway-protective properties of full-face masks.

RESEARCH PHILOSOPHY
Mitchell and his group of young researchers are 
conducting studies that resonate with the dive 
community because the results have a real-life impact for 
divers. Most divers are interested in advice and research 
findings that affect their dive behavior or practice. 

“We are working in a fabulous field because there are still 
questions to be answered with studies involving achievable 
numbers of people and resources, and the outcomes mean 
something,” Mitchell explains. “Our group will continue 
to pursue these studies with real-world diving impacts.” 

Among these questions are studies coauthored by 
Neal Pollock that deal with the storage of partially used 
carbon dioxide absorbent canisters or the comparison 
in performance of two different scrubber materials 
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commonly used in rebreathers. 
Another project studied the ability 
of divers to detect hypercapnia in 
a five-minute prebreathe, which is 
a standard procedure in rebreather 
diving. The study concluded that 
the prebreathe — despite being 
useful for other reasons — was not a 
reliable procedure to detect carbon 
dioxide scrubber failure or bypass.

To maintain these projects, the 
team in Auckland relies on strong 
collaborations with groups within 
and outside the university. The 
university’s department of exercise 
science, led by Associate Professor 
Nick Gant, plays an important role 
in the physiological parts of the 
research, and their laboratory is used 
for experimental rebreather work. 
Mitchell’s team has collaborated 
with David Doolette at the Navy 
Experimental Diving Unit in studies 
about the pathophysiology of patent 
foramen ovale (PFO) and in-water 
recompression. Other collaborators 
include Marten Silvanius and Oscar 
Frånberg from Sweden, who recently 
coauthored a publication on the 
accuracy of ”temperature sticks,” 
which are carbon dioxide absorbent 
monitors in rebreather scrubbers. 
Mitchell’s group has also had 
support from industry groups such 
as Ambient Pressure Diving and 
Shearwater Research. The U.S. Navy 
Office of Naval Research (ONR) 
is funding their current work on 
narcosis. Mitchell says he is deeply 

grateful for ONR’s support because 
funding for dive medicine research 
is difficult to find. 

With the unfortunately high 
fatality rate in rebreather divers, but 
also with every dive-related death, 
the dive community has increased 
talk about nontechnical skills (also 
known as human factors) in diving. 
This perfectly combines both of 
Mitchell’s areas of expertise: patient 
safety and diving. 

“If you ask divers what they 
think is most important for dive 
safety, most of them will talk 
about decompression procedures,” 
Mitchell says. “Divers obsess about 
decompression and get in heated 
arguments about which algorithm 
is best and which computer and 
settings to use. The key to large 
improvements in dive safety, however, 
is not found in decompression 
tables and algorithms; it resides in 
human factors. Checklists have been 
used in aviation for decades and 
have recently made a huge impact 
in medicine. I would hypothesize 
that a simple and short question 
check-and-response procedure 
could potentially have prevented a 
great percentage of deaths in scuba 
diving, especially in rebreather diving. 
Many rebreather divers have already 
adopted this, but we are just starting 
to speak about checklists for technical 
and recreational diving. This is and 
will continue to be an important 
discussion in our field.”  AD

Clockwise from 
top left: Nick 
Gant prepares 
for immersion 
of a diver in the 
recent full-face 
mask (FFM) 
study. Xavier 
Vrijdag tests 
a mask in the 
FFM study. A 
participant uses 
a rebreather 
during the 
prebreathe study.
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Q: Is there any research about the effects of 
vaping and diving? I am an instructor and 
would like references to give to students 

who vape. They usually dismiss studies about 
smoking and diving because the research is not 
specifically about vaping.

A:While we do not know about any research 
that deals specifically with vaping and diving 
in combination, recent research is available on 

vaping itself. Although it has not yet been translated 
to diving, some findings will need consideration. The 
residuals of incomplete burning (carbon monoxide, 
carbon dioxide) are not the major concern in electronic 
cigarettes, but vapor does contain putative carcinogens 
(polycyclic aromatic hydrocarbon, high concentrations 
of nanoparticles) and toxicological compounds 
(carbonyls, metals, volatile organic compounds). No 

long-term studies for chronic diseases (e.g., chronic 
obstructive pulmonary disease, COPD) or cancer 
connected to vaping are available yet.

We will not completely understand what the aerosols 
from e-cigarettes do to the lungs until long-term studies 
are available. Other factors concern us in research 
related to decompression sickness (DCS) that have also 
recently been discussed in papers about e-cigarettes. 

Cardiovascular symptoms. Cardiovascular symptoms 
(especially in adolescents) of varying severity occur 
after e-cigarette use. Animal studies using mice and 
rats have found an increased arterial stiffness in 
animals exposed to e-cigarette vapor. This finding is 
of interest for divers because cardiovascular health 
is a prerequisite for fitness-to-dive examinations and 
because a substantial amount of research has been 
undertaken in the effect of endothelial (inner layer of 
the blood vessel) function in DCS and breath-hold 
diving. Flow-mediated dilation tests have shown that 
diving itself already decreases arterial function.

Inflammation. Sufficient data suggest e-cigarette 
aerosols cause inflammation and lower immune 
system efficiency. It has become clearer over the past 
few years that the immune system and inflammatory 
processes are a major player in the understanding of 
decompression stress.

Genotoxicity. Vapor seems to cause oxidative stress 
(overproduction of free oxygen radicals), which in 
turn — if it becomes too much — can lead to DNA 
damage; in the case of e-cigarettes it has been shown 
to decrease DNA repair capacity, especially in the 
lungs. The effects of oxidative stress and oxidative 
damage in the human body are manifold and not 
predictable, reaching from reversible interactions with 
cell membranes to the development of chronic or 
degenerative disease.

Lungs and respiration. Literature on vaping describes 
increased airway resistance and upper and lower 
respiratory tract inflammation. Anything that tampers 
with the lungs and their vital capacity has the potential 
to be harmful for diving.

We cannot yet give you direct insight into diving and 
vaping, but some evidence indicates that e-cigarette 
vapor — although in many ways less harmful than 
cigarette smoke — is of greater concern than we expect 
today. Quitting smoking altogether is by far the best 
risk reducer for divers. 

— Frauke Tillmans, Ph.D.

RESEARCH, EDUCATION & MEDICINE
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Q: I arrived home from a 
dive trip five days ago. 
The palms of my hands 

are itchy and red, and the right 
hand is worse than the left. I 
was careful about where I placed 
my hands while diving and 
always used the mooring line to 
perform my safety stops. During 
the week I briefly felt some 
itching on my right hand, but it 
resolved. I have no idea what is 
wrong. Someone suggested skin 
bends — is that possible?

A: Based on the description 
of your symptoms and 
their location, a marine 

life injury is more likely than 
DCS. You are to be commended 
for being conscious of your hand 
placement when diving. The 
mooring lines are likely the source 
of the injury. Organisms in the 
hydroid family colonize mooring 
lines and give stings similar to 
those from jellyfish or other 
organisms that have nematocysts. 

It is not unusual to experience 
delayed symptom onset. Some 
divers have obvious initial 
symptoms that resolve and 
then manifest again days later. 
Dermatologists refer to this as a 
delayed hypersensitivity reaction. 
Topical hydrocortisone cream is 

a reasonable first treatment. If 
the symptoms do not improve 
within 48 hours of treatment or 
if they continue to worsen, see 
a medical professional. A more 
definitive treatment is a course 
of oral steroids (e.g., prednisone), 
which requires a prescription. You 
or your doctor can contact DAN 
with any questions.   
— Marty McCafferty, EMT-P, DMT 

Q: I am a 74-year-old, 
very fit diver with 
more than 40 years 

of diving experience. I am 
currently undergoing radiation 
treatment for prostate cancer. 
My oncologist inserted a 
hydrogel blocker between 
my prostate and my rectum 
to act as a sacrificial element 
during radiation, and I am 
told that it will be absorbed 
into my urine and expelled 
in about six months. I am 
hoping to dive as soon as my 
treatment is over, but will I risk 
moving the blocker because of 
compression?  

A:Diving is not likely to 
affect the hydrogel pad, 
but active prostate cancer 

treatment is a larger concern. 
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Besides the general debilitation caused by cancer and its 
treatment, there is the risk of urinary blockages caused 
by inflammation to the area and other side effects of 
radiation such as tissue damage. A sudden onset of 
urinary blockage or other medical issues related to your 
treatment could be confused with spinal DCS, resulting 
in an unnecessary hyperbaric chamber treatment. It is 
unlikely that the necessary supplies and training to treat 
a sudden urinary emergency, such as with a Foley catheter 
insertion, will be accessible on a dive boat or at a dive site. 

Our medical director recommends completing 
the treatment and a six-month recuperation period 
before diving. After your follow-up appointments, 
your oncologist may determine that you are recovered 
enough to clear you to dive. If your oncologist is 
not familiar with dive medicine or has questions or 
concerns, DAN dive medicine doctors are available for 
a consultation.

— Sheryl Shea, RN, CHT

Q: I was recently treated for a retinal 
detachment, and I still have a small gas 
bubble. Can I dive this weekend?

A:A retinal detachment is very serious and 
should be treated urgently due to the risk 
of permanent vision loss in the affected 

eye. It occurs when the retina at the back of the eye 
separates from its normal position, which can occur 
spontaneously or as the result of an injury. Symptoms 
can include sudden floaters, flashes of light, blurred 
vision, a reduction of peripheral vision and a shadow 
over the field of vision.

• Includes all meals, beverages and transfers
• Free Nitrox
• Tech diving available
• Nine spacious suites

AL
EX

-M
IT

/I
ST

O
C

K



ALERTDIVER.COM  |  65

Surgery is required to repair 
a detached retina, but the type 
of surgery depends largely on 
how severe the detachment is 
and what method your surgeon 
feels is best for you. Pneumatic 
retinopexy involves injecting 
a bubble of gas into the fluid 
(vitreous) cavity. The bubble 
pushes the affected area of 
the retina against the eye wall, 
preventing fluid from collecting 
in the space behind the retina. 
The surgeon then repairs the 
detachment by freezing the area, 
causing a scar that secures the 
retina to the eye wall. Another 
option is a scleral buckle, 
where the surgeon sews a piece 
of silicone material over the 
detachment and secures it to the 
sclera (white) of your eye. The 
third option, a vitrectomy, is 
removal of the vitreous and any 
other tissue pulling on the retina 
from the vitreous space. The 
surgeon replaces the fluid and 
tissue by injecting a gas bubble 

or silicone oil into the vitreous 
space, flattening the retina.

The recommended waiting 
period after a retinal detachment 
repair is a minimum of two 
months regardless of the procedure 
performed. With pneumatic 
retinopexy or vitrectomy, 
additional time may be required 
to allow all intraocular gas to be 
reabsorbed. Any presence of a 
gas bubble will delay your return 
to diving since any changes in 
pressure could cause intraocular 
barotrauma (a pressure injury) 
resulting in intraocular hemorrhage 
(bleeding). It is important to always 
follow the advice of your surgeon.

After surgery, the integrity of 
the eyeball may be weakened and 
more susceptible to rupture in 
the case of direct trauma. You can 
mitigate this risk by avoiding mask 
squeeze: Exhale through the nose, 
and remember to always keep 
your face mask on your face to 
prevent injury.  AD

— Lana Sorrell, EMT, DMT
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A
s a scuba instructor, I see more 
and more students who have 
diabetes. While DAN® and others 
have published research on diving 
with Type 1 and Type 2 diabetes, 
many dive instructors are either 

misinformed or not informed at all when it comes 
to teaching these students. To address this major 
information gap and safely dive with people who have 
diabetes, we must educate ourselves.

WHAT IS DIABETES?
A person’s normal fasting blood glucose is less than 
100 milligrams per deciliter (mg/dL). Diabetes is a 
fasting blood glucose level greater than 126 mg/dL or 
a nonfasting blood glucose level of more than 200 mg/
dL on a random test or an oral glucose tolerance test. 
For healthy individuals, the body responds normally to 
keep blood glucose within 70 to 99 mg/dL. For people 
with diabetes, the body does not respond properly to 
maintain blood glucose levels because of either the body 
not producing insulin (Type 1 diabetes) or the body not 
responding properly to the insulin it produces (Type 2 
diabetes). Thus, treatment for diabetes is a battle between 
reducing glucose out of the hyperglycemic range while 
trying to simultaneously avoid hypoglycemia. 

Diabetes is no longer an automatic disqualifier for 
diving, but people with diabetes will need a doctor’s 
permission to dive. Precautions are necessary to help 
deal with the potential for both hyperglycemic and 

hypoglycemic events that could occur while diving. 
Consultation with a doctor will help the diver learn 
what to expect and how to manage these events. 

WHAT IS HYPOGLYCEMIA?
Hypoglycemia is an abnormally low blood glucose 
level that may endanger life. It is hard to define as a 
number, but typically it is when glucose drops below 
70 mg/dL. People are different in how their bodies 
respond to glucose levels, however, and warning 
signs may not appear until much lower glucose levels. 
Signs and symptoms of hypoglycemia may include 
fatigue, shakiness, dizziness and hunger, among other 
symptoms, and if not corrected can lead to confusion, 
seizures or even death. I conduct diabetes research 
that focuses on hypoglycemia, so I know very well 
how dangerous it is for a person to have low glucose 
levels. (Please note that I am not a medical doctor and 
am not giving medical advice.) Hypoglycemia while 
underwater could be especially dangerous: A seizure 
underwater could cause divers to lose their regulators, 
or confusion could lead to diver error and increase the 
risk of decompression illness. 

SCUBA DIVING WITH DIABETES
There is a lot of research about exercise-induced 
hypoglycemia. Divers are not only exercising, but 
they also have the added effects of temperature and 
pressure changes. As with research conducted on 
individuals doing exercise on land, research on the 

People with diabetes require a doctor’s permission to dive and must take steps to 
ensure they are properly managing their glucose levels before, during and after a 
dive. Instructors and dive buddies can help by educating themselves and being 

prepared with both the supplies and knowledge necessary to assist.

Diving With Diabetes
 ARE SCUBA INSTRUCTORS WELL-INFORMED?
 By Candace Reno, Ph.D.
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effects of glucose while diving 
has been mixed depending on 
the individuals, their medications 
and type of diabetes. The current 
recommendation is for divers with 
diabetes to wear a continuous 
glucose monitor while diving 
so they can closely watch their 
glucose levels. 

Years ago I had a dive buddy 
with Type 2 diabetes, and it was 
interesting to watch his glucose 
patterns over time. The more he 
dived, the more he learned about 
his levels. He realized that his 
glucose could drop by up to 100 
points on each dive. Knowing this, 
he would carefully manage his 
glucose level prior to diving. Blood 
glucose should be at or greater 
than 150 mg/dL and stable or 
rising on a minimum of three tests 
before entering the water. If a test 
results in lower than 150 mg/dL or 
higher than 300 mg/dL, then the 
person should delay diving.  

Every person is different. Not 
all divers with diabetes will have 
hypoglycemia, but they should 
still consult with their physicians 
about their needs and abilities to 
dive. Maintaining an accurate dive 
log that includes glucose levels 
before and after dives is important 
for learning more about personal 
responses to diving over time. 
Limit dive time to one hour, and 
avoid depths greater than 100 feet, 
overhead environments, the need 
for mandatory decompression 
stops and any other situations that 
could exacerbate hypoglycemia. 

If you have diabetes, it’s 
important to inform your dive 
leader and buddy (who should not 
be diabetic) about your condition 
and make sure they are aware of 
what to do and are ready to assist 
should your glucose levels drop.  

SCUBA INSTRUCTORS
I recently taught my first dive 
student with Type 2 diabetes. I 

told him that although research 
suggests that glucose will not 
fluctuate much, it is possible 
that levels could drop into the 
hypoglycemic range, of which 
he was unaware. He said he 
was grateful to have me as an 
instructor, because otherwise he 
may not have known to prepare 
for hypoglycemia. He began to 
monitor his glucose around diving 
and make sure he had a glucose 
source at the dive site. His glucose 
dropped by 50 points on average 
each time he dived, even in the 
12-foot-deep pool. 

Most of the other instructors 
at my dive shop were surprised 
that glucose could drop so 
low during a dive for someone 
with diabetes. Numerous scuba 
instructors probably have students 
with diabetes and do not know 
to suggest that they carry with 
them to the dive site emergency 
glucose in the form of pill, food, 
drink or medicine to assist with a 
potential hypoglycemic episode. 
An informed instructor can help 
encourage glucose monitoring and 
proper hydration as well as teach 
divers with and without diabetes 
how to recognize and respond to a 
hypoglycemic-related problem. 

With the ever-increasing rates 
of diabetes in the world, it is 
important for scuba instructors 
and dive buddies of people with 
diabetes to learn about the risks 
and how to properly pack an 
emergency kit for those divers. As 
buddies and instructors, we should 
educate ourselves so we can be 
ready to help divers with diabetes 
safely enjoy their dives. AD

FOR MORE 
INFORMATION
See DAN’s complete guidelines for 
diving and diabetes at DAN.org/
research/scientific-summaries/
diabetes-diving.html. 

https://www.diversalertnetwork.org/research/scientific-summaries/diabetes-diving.html
https://www.diversalertnetwork.org/research/scientific-summaries/diabetes-diving.html
https://www.diversalertnetwork.org/research/scientific-summaries/diabetes-diving.html
http://alertdiver.com/
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Trying something new with diving is 
exciting but requires preparation. Before 
you dive, familiarize yourself with any new 
gear that you plan to use, try it first in a 
controlled environment, and be even more 
diligent with your preparation than usual 
when diving with it for the first time. 

I
’ve been diving on and off for 20 years, with most of my 70 dives 
occurring in warm tropical waters.* Living in Seattle, Washington, 
however, I realized that restricting my diving to warm waters meant 
diving only on vacations — usually once a year at best. With great 
Pacific diving spots nearby, I decided to learn cold-water diving. 

I got certified for drysuit, nitrox and advanced open-water diving 
last year through the Professional Association of Diving Instructors (PADI). 
During the drysuit course’s pool training, another diver got air in the legs 
of his suit, flipped upside-down and surfaced completely out of control. I 
practiced flipping and releasing air until I felt confident. 
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While waiting for my new drysuit and other gear 
to arrive, I completed two drysuit dives locally using 
rental gear. With 33 pounds integrated in the buoyancy 
compensator, I felt a bit too buoyant during those 
dives, but it was manageable. After I received my new 
trilaminate drysuit, I went diving with two experienced 
members of my dive club at a local beach with no 
current. It was supposed to be an easy dive to about 60 
feet with a shore entry into a flat sea. I geared up with 
33 pounds of weight from a local shop, thinking I might 
be a little heavier with my new suit but not expecting 
a drastic difference from the rental gear I had used. 
We entered the water, repeated our buddy checks and 
started the dive without a buoyancy check. 

Throughout the dive I had trouble maintaining 
buoyancy and had to nudge air in and out of the drysuit. 
I also had some trouble keeping my legs down, so I 
adjusted by releasing air a few times. The buoyancy 
issues cost me a lot of air; about 15 minutes into the dive 
I noticed that I was already low on air. I signaled to my 
buddies that I needed to start going back, so we began 
following the bottom gradient back toward the beach. 

I suddenly felt that I was losing my fins, so I curved 
to catch the back strap and secure them. That turned 
me feet-up, and a few seconds later I found myself at 
the surface from 49 feet. It happened instantly. I was 
shocked but otherwise felt fine: clear-minded without 
tingling or pain. As I swam toward the beach, one of 
the other divers came up and asked if I was OK, so I 
signaled back that I was fine. 

On the drive home, I called a professional diver 
friend who insisted that I immediately call DAN®. The 
DAN medic told me to monitor my condition and to 
go to the hyperbaric center at nearby Virginia Mason 
Hospital if I felt anything unusual. I was fine until that 
evening, when I felt unusually exhausted and went to 
bed early. The next day I woke up normally and went 
to work, but again I felt overly tired in the evening 
and went to sleep early. The following day, about 45 
hours after the dive, I called the hyperbaric center. The 
nurse took a summary of my story, and the consulting 
physician told me to come in for an assessment. 

After a full evaluation, blood tests, chest X-ray and 
interview, everything appeared normal. The doctor 
was concerned about my dive profile (19 minutes at a 
maximum depth of 89 feet), the overexhaustion and a 
faint muscle soreness in my arms as if I had worked out a 
few days prior, however, and recommended a U.S. Navy 
Treatment Table 6 hyperbaric treatment. I considered 
declining the treatment since my only problems were 
persistent exhaustion and pain in both arms, but the 
doctor told me that even if most of the bubbles were gone, 
an inflammatory condition in the muscles and nerve 

tissues could have a long-term effect. With the window for 
effective treatment closing, I went into the chamber after 
agreeing that it was better to be safe than sorry.

After completing the treatment, I felt better, and the 
residual soreness was gone. I’m thankful to DAN and 
the hyperbaric center at Virginia Mason for guiding 
and caring for me. I’ve scheduled my 30-day follow-up 
appointment with the head of the hyperbaric center to 
get approval to return to diving, and I plan to dive at 
the earliest opportunity after I am cleared. 

Next time I will go to a familiar site, stay in shallow 
waters with a good buddy and some ankle weights, 
and perfect my buoyancy. When I’m certain that my 
drysuit skills are at the level of my warm-water dive 
skills, I will gradually progress to more advanced dives. 

Divers who are new to drysuits need to take time to get 
comfortable with their gear in a safe environment. If you 
are uncomfortable, stay in the shallows or find a buddy 
with the same objectives so you don’t feel pressured by 
someone else’s dive plan. Don’t overlook any element of 
the dive: If you suspect you are overweighted or if you are 
uncertain about any of your gear, make sure you address 
these issues. Practice how to operate every piece of your 
equipment, especially if it’s new or unfamiliar, and respect 
the complexity of drysuit diving. 

I was not careless or reckless, but I did not sufficiently 
prepare, and I rushed some details. Accidents are 
unintentional and unplanned, but proper diligence  
can help increase the likelihood of a safe and  
successful dive. AD

*The author of this article wishes to remain anonymous.

 ANDREW SALLMON

http://alertdiver.com/


M
y wife, Jana, and I, along with 
our sons, Kody and Tyler, 
were finally on the way for our 
family dive trip and vacation. 
After long delays, we were 
excited to be in a short line for 

the gate agent to check us in for our destination. While 
waiting, we heard a scream for help and an airport 
employee yelling for a medic. Kody had recently 
graduated as an emergency medical technician (EMT), 
so he and I ran toward the yelling and saw a man on 
the ground. I did a quick scan to ensure the area was 
safe and to see if there were other victims or signs of 
bleeding or other trauma. There was only one victim 
and no other signs of visible trauma. A man to his right 
was trying to get a radial pulse, and several bystanders 
were watching to his left. 

I said we were EMTs and asked the bystanders if 
we could get next to the victim to assess him and try 
to help. We could hear agonal respirations as I began 
taking a carotid pulse while checking for responsiveness. 
Getting no pulse or response, I confirmed with the 
other man that he had found no radial pulse. I shouted 
for someone to call 911 for emergency medical 
services (EMS) and to bring us an automated external 
defibrillator (AED); I was told that EMS was coming and 
an airport staff member was getting an AED.

The situation warranted CPR. Even though I had 
performed CPR before, I was hit with the same reality 
as always: The outcome is never certain, but we had 
to try. I took a deep breath to slow my own heart rate 
and concentrate on the task. The other man helping us 
obviously had some previous experience based on his 
composure, initial intervention and willingness to help. 
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While you may have taken a CPR course with 
diving in mind, keeping your certification current 
and your skills fresh will have you ready to assist 

in any situation and can help save a life.

RESEARCH, EDUCATION & MEDICINE
SKILLS IN ACTION

Keep Pushing
 By Jason Swencki
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I looked to him and said, “We are going to do CPR.” 
Without hesitation he nodded and said, “Just tell me 
what to do.” 

As I exposed the victim’s chest, airport staff 
arrived with an AED. I asked the other man to begin 
compressions while I set up the AED, reminding him to 
push hard and fast for 30 compressions. After I made sure 
his hands were in the correct position above the xiphoid 
process of the sternum, he began compressions while I 
worked quickly to turn on the AED and place the pads 
on the victim. Kody got the pocket mask from the AED 
kit and was ready to give rescue breaths after opening the 
victim’s airway with the head-tilt, chin-lift method. 

After the man counted to 30 compressions, Kody 
attempted to give the first rescue breath. I did not 
feel or see adequate chest rise, so Kody adjusted the 
victim’s airway to open it more and got a slight rise 
with the second breath. After I performed the next set 
of compressions, Kody gave him two more breaths. 
The victim’s chest rise now signaled an open airway. 

As I began the third set of compressions, the AED 
announced it was analyzing, so I loudly said, “Clear the 
patient.” The AED said to deliver a shock. I repeated 
“clear,” visually confirmed we were clear of the patient, 
said “delivering shock” and pressed the shock button. 
Expecting the victim to jolt, we were surprised when 
nothing happened; the AED said to check the pads. 
I asked the man to resume compressions while I 
checked the cables and pads. The plug was inserted 
securely, the cable appeared intact, but I found one pad 
not firmly attached to the victim’s upper right chest. 
Pressing firmly, I stuck it back down. 

The terminal was starting to get noisy. We continued 
with CPR, alternating who delivered compressions every 
set to keep the quality high and our fatigue low. I asked a 
staff member and Tyler, who had now arrived, to repeat 
what the AED said so we didn’t miss any prompts amid 
the noise. Despite the busy background around us, we 
were operating as a team with clear communication.

The AED alerted us to shock again, so we got clear and 
delivered the shock. The victim’s body jolted from the 

ground as expected this time, but we still had no response 
from the victim, and the AED advised us to continue CPR.

After we delivered two more sets of compressions 
and another shock, the victim’s right hand moved. We 
looked at each other in surprise to confirm what we 
saw. I immediately checked and found a pulse. The 
victim reached toward his chest and began groaning 
but couldn’t respond to our questions. He started to 
roll, scratching at my arm and trying to bite us. Still not 
responding to our commands to remain calm or his 
wife’s voice, he was growing more and more combative. 

The EMS unit arrived with the police and began 
helping us secure him as I gave them a brief summary 
of events. Paramedics gave the victim a sedative, 
hooked up their equipment and secured him on a 
stretcher to whisk him away in the ambulance. 

After taking a moment to gather ourselves, our  
team gave our information to the EMS and police, 
followed by some high fives and hugs of relief. Our 
teamwork, communication and training paid off and 
helped save a life. AD
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BE PREPARED
KEEP YOUR CPR SKILLS CURRENT. Contact DAN® to find a 
certification or refresher course near you. I teach this class many 
times throughout the year, and many students aren’t aware how 
often CPR skills are used, usually on family and friends. 

COMMUNICATE. Even though we didn’t know everyone’s 
skill level while arriving on the scene, we were able to work 
together to help the victim and each other.

BREATHE AND STAY CALM. During an emergency your 
composure and ability to stay calm in the moment is key to 
helping your victim and your team.

SHARE. CPR will not always go perfectly. You may have 
to adapt and overcome some hurdles, but sharing your 
experience helps others build their knowledge base and be 
better prepared for the unexpected. 

“The situation warranted CPR. Even though 
I had performed CPR before, I was hit with 
the same reality as always: The outcome is 

never certain, but we had to try.”

http://alertdiver.com/


D
amage to the dive environment 
threatens the life within it and 
diminishes the attraction of the site 
for divers. Preserving the ecological 
structure of the dive environment 
requires active participation by 

all who dive in our waters — and it is our collective 
responsibility for our planet.

Dive businesses, professionals, divers and the broader 
dive community should be aware of the harm their 
activities could cause. Pollution, damage, invasion 
by nonendemic life-forms, removal of protected 
species, trampling, and removal of artifacts reduce the 
attractiveness of the dive location. Bleached reefs, water 
with reduced visibility, pollution, litter and empty wrecks 
can destroy the entire dive-tourism economy in the area.

It is not the sole responsibility of environmental 
protection agencies and local marine parks to set 
regulations and ensure compliance. Policing alone does 
not preserve the environment.  

The process of protection and reducing harm starts 
with the dive operator, who should be committed to 
setting the requirements for their activities. Staff need 
to be aware, trained, encouraged and monitored: They 
need to be “greened” so they in turn can serve as role 
models for their clients. 

Promoting environmental education, providing 
interventions and corrections when rules are broken, 
participating in cleanup activities, supporting local 
authorities and ecoinitiatives, and creating a general 
awareness go a long way to protecting both the surface 
and underwater environments.

There are a few simple steps to consider in the 
management and prevention of further harm to the 
environment. These considerations apply to everyone 
who is engaged in or benefits from diving, including hotel 
and restaurant owners, service and sales centers, dive 
operators and professionals, and all visitors to the area. 
• Properly manage, collect and dispose of the following:

— compressor waste fluids, oils and used  
filter cartridges

— condensate from compressor separators
— oils and fuels in boat bilges
— lubricants and engine exhaust waste products
— workshop and cleaning waste products
— general product- and food-related waste

• Use biodegradable and ecofriendly cleaning agents.
• Discourage the use of single-use plastic materials.
• Recycle, and encourage others to do so.
• Control sewage and wastewater outlets.
• Utilize renewable energy sources.
• Take action to protect and preserve flora and fauna 

around dive shops and dive sites.
• Refrain from displaying marine life and other 

artifacts collected from the sea.
• Avoid touching, disturbing or making accidental 

contact with corals or sensitive underwater 
plant species.

• Prohibit the removal of artifacts, creatures, shells or 
other items belonging to nature.

• Encourage the use of long-sleeved tops and hats to 
protect skin from excessive exposure to the sun. If 
sunscreen products need to be used, educate staff and 
visitors to ensure the use of ecofriendly (nonoxybenzone 
and nonoctinoxate) sunscreen products. 

• Encourage divers to eat sustainable seafood.
• Actively participate in beach, underwater and 

ecologically sensitive area cleanups.

We collectively need to engage in ecological preservation 
if we want to maintain our dive sites and leave them 
for others to enjoy in the future. Education, awareness 
and participation are key elements that don’t require 
us to reach beyond our capabilities. Let’s keep our 
planet blue. AD

RESEARCH, EDUCATION & MEDICINE
RISK MITIGATION
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PROTECT OUR 
ENVIRONMENT 
By Francois Burman, Pr. Eng., M.Sc.

DEVELOPING YOUR ENVIRONMENTAL 
SUSTAINABILITY PLAN

Dive operators can preserve their ocean ecosystems by reporting 
illegal fishing activities and anchoring their boats properly (or 
better yet, using mooring buoys). Organizing reef cleanups 
empowers divers and enhances their dive sites.
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DOWN HERE, MISTAKES 
CAN BE COSTLY.
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THE COST OF A DIVE ACCIDENT CAN EASILY SURPASS $50,000. 

That’s why experienced divers understand the value of DAN Dive 

Accident Insurance. It provides worldwide coverage for hyperbaric 

chamber treatments, physician and hospital charges, ground and 

air ambulance transportation — and more.*
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n the early 1980s I was just getting started as a dive photojournalist, working from my home 
base in Key Largo, Florida. The dive magazines of the day were happy to assign me articles 

on the Florida Keys, and they didn’t seem to mind sending me to some reasonably nearby dive 
destinations. My beat evolved into the Keys, the Bahamas and the Caymans. Fly, shoot, write, repeat 

became the routine, with the destinations about an hour flight from Miami.
The pattern was entirely satisfactory until I saw a Sport Diver magazine featuring a Red Sea cover 

story by Rick Frehsee. His images of vast crimson soft corals, translucent azure waters, and exotic 
clownfish and lionfish decorating the pristine coral reefs immediately shaped my new fantasy dive 

destination. That is where I wanted to go — had to go — to take underwater photos. None of my editorial 
clients planned to send me on an expensive dive holiday to the Red Sea, however, and I didn’t have enough 
money to get there on my own.

FROM NORTH TO SOUTH

TEXT  AND  PHOTOS  BY  STEPHEN  FR INK

Red Sea Photo Safari



For the first time in my career I took a big chance and 
chartered a liveaboard. If I managed to get enough clients to go 
along with me, maybe I could make enough money to pay for 
my airfare and the dive trip. If I didn’t sell all the spots, however, I 
could lose thousands of dollars I didn’t have. It was a huge risk for 
me at the time, but fortunately for my subsequent career in dive 
travel I managed to sell enough spots on the Sunboat to dive the 
Red Sea, my first-ever exotic dive destination.  

In the intervening decades the Sunboat fell to disrepair 
and is now a wreck dive off Eilat, Israel, and my experience in 
international dive travel has expanded considerably. The Red 
Sea remains one of my favorite dive destinations in the world. The waters are still beautifully blue, the reefs 
and wrecks are still lush and awe-inspiring, and although I regrettably don’t need to travel so far to encounter 
lionfish these days, there are plenty of rare and wonderful fish species typical of and endemic to the Red Sea.

Geography makes the Red Sea special. A 1,400-mile extension of the Great Rift Valley in Africa, the Red 
Sea is bordered by Jordan and Saudi Arabia to the east, Egypt to the northwest (where most of the diving 
is done), Sudan and Yemen to the southwest, and Djibouti, Eritrea and Somalia to the far south. These arid 
countries provide very little freshwater runoff (less than 3 inches per year) to degrade visibility, and much 
of the shoreline is uninhabited. Sharm el-Sheikh and Hurghada on the Egyptian Red Sea are well-developed 
holiday destinations, with thousands of hotel rooms available. While driving down the coast from Hurghada 
to Port Ghalib we saw very little development along the seashore and consequently little opportunity for 
ocean pollution from construction or habitation.

ALERTDIVER.COM  |  75

Daedalus Reef is dominated by a large lighthouse built 
in 1863. A popular night anchorage for the liveaboards 

that ply the southern Red Sea, the diving includes 
pristine hard corals along the east and a scenic 

Anemone City as a highlight on the western drop-off.  
The large soft corals dotting the walls are evidence of 

the currents that sometimes sweep the reef.

http://alertdiver.com/
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In May 2019 I revisited that business plan from the early 
1980s by chartering a liveaboard and organizing a photo 
tour. This time I chartered two different boats: one to dive 
the northern Red Sea and another for the south, keeping 
the diving and traveling within Egypt. We flew in and 
out of Hurghada, departing directly from a marina there 
to dive the north and later driving three hours by bus to 
commence the southern itinerary from Port Ghalib. 

NORTHERN RED SEA
Beginning our tour of the northern Red Sea, we left the 
marina in Hurghada for a short steam to Poseidon Reef 
for the morning’s checkout dive. These initial dives are 
traditionally underwhelming in most dive destinations, 
usually designed for guests to adjust their buoyancy. 
Remembering my first dive there in 1982, when I saw 
my first clownfish and lionfish within the first five 
minutes, I knew to be prepared for whatever might 
swim by in the Red Sea. 

On this dive the endemic bluecheek butterflyfish 
(Chaetodon semilarvatus) was unsurprisingly in 
residence, schooling alongside the equally common 
Red Sea bannerfish (Heniochus intermedius). While this 
dive didn’t offer the rich soft coral we would encounter 
on subsequent dives, the marine life was diverse and 
approachable, making for a productive checkout dive.

The northern Red Sea offers several interesting historical 
shipwrecks, accentuating the rich maritime history of 
the region and the number of shallow pinnacles that rise 
nearly to the surface and disrupt navigation. Sha’ab Abu 
Nuhas Reef, north of Shadwan Island in the Shadwan 
Channel, is notable for the five cargo ships wrecked along 
its northern sloping reef. Our next dive was to the British 
steamship Carnatic, which sunk here in 1869 and now 
rests at about 70 feet. Its cargo of gold, cotton and wine 
is long gone, but broken wine bottles are still evident 
in the holds. The iconic stern view creates a nice photo 
opportunity from a distance, and a closer view along the 
exterior of this 300-foot wreck reveals abundant hard and 
soft corals. The glassy sweepers schooling inside the wreck 
make for a nice image, using as a background silhouette 
the iron ribs that once supported the wooden flooring.

The Chrisoula K, also known as the “Tile Wreck,” 
sank in 1981 with a cargo of granite floor tiles. This 322-

foot Greek freighter hit the reef and sank upright, with 
the stern at a depth of 92 feet and the bow at 13 feet. 
Plenty of swim-throughs and a superstructure draped in 
soft corals make this a particularly interesting wreck. 

Another well-known Abu Nuhas shipwreck is the 
Giannis D. This 326-foot Greek cargo ship sank in 
1983, with the bow sitting at 33 feet and the stern at 80 
feet, comfortably within recreational diving range. The 
bow and stern remain mostly intact, but the midship has 
collapsed. On the return to our boat we encountered a 
pod of semiresident bottlenose dolphins. The water here 
was a cool 73°F the week of our visit, making our deep 
breath-hold dives in 5 mm wetsuits difficult, but the 
dolphins were engaging.

The best-known wreck dive in the Red Sea, the 420-
foot armed freighter SS Thistlegorm, is found off Sha’ab 
Ali. Its final voyage commenced in June 1941 bound 
from Glasgow, Scotland, for Alexandria, Egypt, with 
supplies for British troops in World War II, including 
tanks, armored vehicles, aircraft, trucks and the iconic 
BSA motorcycles still found in the holds. Sitting upright 
from 52 to about 105 feet, the wreck shows evidence of 
the German bomb that hit it along the port side and the 
munitions that exploded within, which caused the most 
catastrophic damage. Holds No. 1 and No. 2 contain 
Enfield rifles, and Hold No. 3 has munitions crates and 
grenades. An upside-down Bren Carrier tank as well as 
a steam locomotive engine lie on the port seafloor, proof 
of the massive forces that destroyed the ship.

The ship sank Oct. 6, 1941. Jacques Cousteau 
rediscovered the wreck in 1955 after hearing about 
a shipwreck in the region from local fishermen. He 
documented his dives in a February 1956 issue of 
National Geographic and in his book The Living 
Sea, and then the wreck was largely forgotten. In the 
early 1990s Sharm el-Sheikh began evolving as a dive 
destination, and recreational scuba divers started to visit 
the Thistlegorm. Accessible by both liveaboards and day 
boats, the Thistlegorm now is one of the most heavily 
dived shipwrecks in the world. By awaking over the 
wreck at 5 a.m., my group was fortunate enough to have 
the entire wreck to ourselves, with the hordes of other 
divers not appearing until we were on our way up the 
mooring line.

      Geography makes the Red Sea special. A 1,400-mile 
extension of the Great Rift Valley in Africa …



ALERTDIVER.COM  |  77

The northern itinerary of the Red Sea includes 
several historical shipwrecks, especially along 

Sha’ab Abu Nuhas Reef, where at least five 
cargo ships have wrecked along the sloping 
reef. Here dive guide Zoe Jones explores a 

deck hatch on the Carnatic.
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At the very tip of the Sinai Peninsula is one of the 
world’s most famous dive sites: Ras Mohammed. 
We began our navigation at the crimson-mantled 
clownfish congregation known as Anemone City and 
then let the light current propel us along the soft-
coral-draped vertical walls to Shark Reef, where we 
paused to photograph the large school of resident 
batfish. The dive guides opined that from July to 
September the schooling fish action at Ras Mohammed 
is exponentially better. We finished our dive above the 
detritus from the wreck of the Jolanda. Having struck 
the reef on April 1, 1980, it was still a visible shipwreck 
when I first dived the Red Sea. In 1985, however, 
storm-driven waves dropped it over the wall where it 
now rests at 530 feet. Broken porcelain toilet fixtures 
lying between 50 and 80 feet are about all that remain 
of the ship’s cargo today.

The Strait of Tiran, located in the channel 
separating the Sinai mainland and Tiran Island, 
encompasses four distinct and notable reefs: Gordon, 
Thomas, Woodhouse and Jackson. The sight of 
hundreds (possibly thousands) of anthias flitting 
about pristine lettuce corals and a visit from a friendly 
hawksbill turtle were the best presents I could imagine 
for a morning birthday dive at Jackson Reef. There 
were no signs of broken coral and no indication of 
bleaching or coral disease. People who dive here all the 
time may notice differences from year to year, but my 
recollections from 35 years ago aren’t much different 
from my observations this day, unlike the condition of 
many reefs in my travels.

Later that day we motored to Gubal Island and were 
briefed on the dive at the Barge. Little remains of the 
unknown vessel, but it holds a fascinating diversity of 
marine life, including frogfish, mouthbrooding cardinalfish, 
crocodilefish, stonefish, Arabian angelfish and an octopus 
that was indifferent to how near we approached or how 
often our strobes fired. It was such an easy dive at about 45 
feet that the boat created an open-deck policy, allowing us 
to come and go at our leisure; most of us made three dives 
that day as well as a night dive. 

The dive tender transported those who wished to try 
something new to the wreck of the Ulysses. The 312-
foot steam-and-sail ship was traveling from London 
to Penang, China, when it struck the reef on the east 
side of Small Gubal Island in August 1887. The crew 
offloaded much of the cargo while the ship was still 
hard aground on the reef top but couldn’t remove 
large drums of cable; the site is sometimes referred to 

as the “Cable Wreck.” The wreck rests on its port side 
on a slope between 13 and 92 feet of water; the masts, 
canted to the seafloor, are nicely decorated with soft 
coral. The deck planking is long gone, but the iron ribs 
are profusely populated with sponge and soft coral. 
Glassfish like the recesses of the holds and consistently 
school there.  

SOUTHERN RED SEA
While the diving we enjoyed in the north would be 
enough for any dive holiday, we greedily booked 
another liveaboard to the south for this trip. These 
distinctly different itineraries are far enough apart to 
even have a change in water temperature. The south 
was several degrees warmer than the north, which 
usually isn’t significant in the summer when it is warm 
everywhere, but in late spring we found the difference 
between 73°F and 77°F both noticeable and welcome.

After traveling by bus from Hurghada to Port 
Ghalib, we had a three-hour cruise to Elphinstone 
Reef, where we found a long seamount running 
north to south, rising from the depths to just below 
the surface. Morning dives are normally along the 
eastern flank with its nearly vertical walls, abundant 
soft coral and concentrations of anthias. Large schools 
of jack and spadefish are common. The afternoon 
light illuminates the western side, which is not as 
vertical but attracts nice groups of butterflyfish in the 
many fissures along the reef face. At the south end is 
a saddle in 80 to 90 feet of water that is a productive 
observation platform for the sharks that patrol the 
deeper waters to seaward. Because of the possible 
currents and the open ocean surrounding the reef, 
night dives are not permitted.

Daedalus Reef, one of the more iconic dive sites 
in the south, is marked by a large lighthouse built in 
1863 (and rebuilt in 1931) sitting atop an artificial 
island dotting the 1,300-foot-long by 330-foot-wide 
coral reef. Most of the diving is along the eastern face 
in the morning light and along the western wall when 
it is better lit in the afternoon. Similar to Elphinstone, 
currents run north to south. The east is better for 
massive hard-coral structures so large they must be 
centuries old and for good shark encounters, including 
hammerheads. The west has better soft corals, but 
the big attraction is another Anemone City. It is a 
smaller cluster than the one at Ras Mohammed, but 
it’s impressive nonetheless. While there are 30 species 
of clownfish worldwide, here the Red Sea clownfish 
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Clockwise from top left: School of anthias on 
Elphinstone Reef, soft corals at Zabarghad Island, the 
endemic blue-cheeked butterflyfish and bannerfish, 
BSA motorcycle in cargo hold of Thistlegorm 
shipwreck, hawksbill turtle on Little Brother Island, 
Giannis D shipwreck at Sha’ab Abu Nuhas
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(Amphiprion bicinctus) is the most common. Host 
anemones often have red mantles, which when curled 
up provide a photogenic wide-angle opportunity.

Southern dive itineraries often include the Brothers 
Islands. Due to attacks on divers by some oceanic 
whitetip sharks in the area, the Egyptian government shut 
down diving for a few months to monitor the behavior; 
the islands are now open to diving again, only with 
overnight mooring no longer allowed. The Brothers are 
125 miles south of Ras Mohammed and 40 miles east of 
Port Ghalib, so long-range liveaboards following northern 
or southern itineraries could conceivably reach them, but 
boats from the south are more likely to visit.  

The islands are two ancient volcanic peaks just two-
thirds of a mile apart. Little Brother is rich with soft corals 
— a testament to the swift currents that often bathe these 
islands — and large schools of crimson moontail bullseyes. 
Big Brother has an operational lighthouse the British 
built in 1883 but is best known for the two shipwrecks 
at the northern end. The Numidia, which sank in July 
1901 on its second voyage, is a brilliant wreck for divers, 
although the currents on that corner of the island can 
sometimes be quite extreme. This 450-foot ship rests on 
a precipitous reef slope with the bow at only 26 feet and 
the stern at approximately 260 feet. Just to the southwest 
of the Numidia lies the Aida, which sank in 1957 after 
striking the island in heavy seas and now rests in 80 to 200 
feet of water. With so little safe no-decompression time on 

the Aida, most recreational wreck diving off Big Brother is 
on the Numidia. I’ve seen only a portion of the Numidia 
due to its sloping depth, but an active technical dive 
community in the Red Sea regularly dives both wrecks.  

Rocky and Zabarghad Islands, only 25 miles north 
of the Sudanese border, are as far south as we cruised 
on this trip, although some itineraries travel another 
12 miles southwest to dive the shallow cave system 
of St. John’s Reef. We spent the morning along Rocky 
Island with its huge sea fans and resident longnose 
hawkfish, and the shallow coral garden at Zabarghad 
occupied us for the afternoon.

The highlight of our southern itinerary was 
snorkeling with spinner dolphins at Dolphin House. 
A horseshoe-shaped reef at Sataya is home to a large 
population of spinners. They come into the shallow 
bay during the day to rest, but there isn’t much rest for 
them at midday when the day boats and liveaboards 
congregate there. Fortunately, the area is a couple 
of hours south of the small town of Hamata for the 
day-trippers, and liveaboards don’t spend much time 
there before moving on to their afternoon dives. I had 
my best encounters when dropped off ahead of the 
direction the pod was traveling. Sometimes they veered 
off, and I saw nothing; usually I would have some 
near but fleeting flybys. Even by the spotted-dolphin 
standards I’ve come to enjoy in the Bahamas, these are 
excellent opportunities in typically very clear water. AD

From left: Dive 
guide Ekaterina 
Popova freedives 
at Sha’ab 
Claudia on Fury 
Shoal. The Red 
Sea clownfish 
(Amphiprion 
bicinctus) 
is common 
throughout the 
Red Sea.

   The highlight of our southern itinerary was snorkeling 
with spinner dolphins at Dolphin House. 



GETTING THERE
Both Hurghada and Sharm el-Sheikh are popular vacation 
destinations for Europeans, and modern international airports are 
in both cities. It is easy to connect via Cairo or major European 
gateways. There are direct commercial and charter flights to Marsa 
Alam from Cairo and Europe, but flights are less frequent than 
those to Hurghada. It’s a three-hour bus ride from Hurghada to 
Port Ghalib. Arrive on time for your liveaboard departure, because 
security regulations prohibit boats from returning to port to pick up 
tardy passengers or delayed baggage. 

CONDITIONS 
The water may cool to 68°F in the winter but may be as warm as 
85°F in the summer. Winter winds can make some of the crossings 
to the offshore islands difficult. Some sites are easy dives, but strong 
currents can complicate others. Most dives are multilevel, offering 
the possibility to work up a wall or a pinnacle to offgas safely. Dive 
operators in the Red Sea tend to enforce the buddy system, and divers 
should be adept at deploying a subsurface marker buoy because 
of the heavy traffic from dive tenders around the more popular 
sites. Modern hyperbaric chamber facilities are in Hurghada, Sharm 
el-Sheikh and elsewhere in Egypt.  

MARINE PARKS
There is no single authority like you might experience in other 
destinations, but small organizations under the authority of the 
Egyptian Environmental Affairs Agency protect and enforce user fees 
in a few specific areas: Ras Mohammed, the Giftun Islands, the 

Brothers Islands, Daedalus Reef, Zabarghad and Rocky Islands, and 
the St. John’s Reef system.

NEW DIVING REGULATIONS 
The Egyptian government has recently begun enforcing regulations 
that require all dive operations to obtain a dive medical history 
form before allowing anybody to participate in recreational diving 
activities. The universal Recreational Scuba Training Council (RSTC) 
form is acceptable documentation to indicate fitness to dive. 

EGYPTIAN ANTIQUITIES 
If your holiday time permits, take a few days to visit the iconic 
antiquities unique to Egypt: the Pyramids of Giza and the nearby Sphinx. 
The Museum of Egyptian Antiquities in Cairo, established in 1902, 
houses many of the most important artifacts of ancient Egyptian history, 
including the instantly identifiable burial mask of Tutankhamun. A 
weeklong Nile River cruise takes you from Luxor to Aswan, visiting the 
Temple of Karnak, the Tomb of Queen Nefertari, the Luxor Temple and 
the Valley of the Kings, which houses the tombs of Tutankhamun and 
Ramses VI. The history, combined with the leisurely pace of a five-star 
Nile River boat, is a wonderful complement to a Red Sea dive holiday.
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Spinner dolphins often come into a shallow bay 
behind the reef at Sataya during the day and 
cruise the sand flat in large pods.
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TEXT  AND  PHOTOS  BY  N IGEL  MOTYER

Occasionally a dive refreshes me, surprises and startles 
me, and reminds me why I dive. Every time that 
happens to me, I’m diving off the coast of Ireland. The 
water here still has an amazing capacity to astound me, 
even though I’ve been diving in Ireland for 30 years. 
Sometimes the thrill is an encounter with unusual 
or unexpected wildlife such as a pair of bobtail squid 
mating during a night dive off a remote beach or a 
friendly seal pulling at your fins. 

One of the best things about diving this ancient, 
wild coastline is when you fall through inky black 
water, clear your mask and see you have landed where 
the visibility is crystal clear — it feels like you can see 
forever. On those days, nothing is better than heading 
deep and feeling insignificant against the drama 
of a huge drop-off or the wild lunar landscape of a 
deepwater rocky slope.

I consider myself lucky to have learned to dive in 
Ireland, although the waters of Dublin gave me low 
expectations of what passed for clear water. While a 
good day in Dublin Bay gives you visibility of about 13 
feet, the sport had grabbed me from my first moment 
wearing scuba gear in a swimming pool. My fascination 
with the amazing profusion of life 
underwater overshadowed the limited 
visibility of my home diving. 

Although the water is often murky, 
the variety of life in Dublin Bay is 
always a revelation. Every bit of rock 
is covered in invertebrate life, with 
filter feeders of all shapes and colors. 
Octopuses are common on night dives, 
gray seals frequently play and interact 
with divers, and it’s not unusual to 
lose count of the blue lobsters you see. 
Diving in Dublin Bay is wonderful, but 
experienced divers always told me that 

the best diving is off Ireland’s western coast. Washed by 
the Atlantic Ocean, this wild coast is only a four-hour 
drive across the country from Dublin.

My first trip to dive the western coast completely 
changed my perception of Irish diving. There I learned 
what spectacular locations can show a curious diver, 
with the drama of the above-water scenery continuing 
below the waves and the absolute magic of diving in 
clear water. Now, some 30 years later, I still get a thrill 
when I am under a cliff, staring into the inky black 
water below and anticipating the dive to come. Ireland 
might not be at the top of most divers’ lists of global 
diving destinations, but that’s a shame because it has 
some truly gorgeous diving.

Sitting on the extreme western coast of the 
European continent, Ireland is the last little bit of 
land before reaching the open waters of the North 
Atlantic. The coastline is ancient, rugged and largely 
underdeveloped. Several dive centers will arrange local 
diving in many places, and a good network of dive 
clubs, easily found with an internet search, are open to 
visiting divers and may even be able to help with gear. 
The Irish Underwater Council is a great resource for 

local knowledge. The National Tourism 
Development Authority recently 
marked a network of roads that hug 
the coast, navigating you to the most 
spectacular drives in this area. The 
roads are well-marked; just follow the 
signs for the Wild Atlantic Way. 

Western Ireland is the first land that 
the Gulf Stream touches after sweeping 
up and out of the Caribbean on its 
journey across the Atlantic. This warm 
current, blending with deeper oceanic 
water off a shallow sunlit coast, creates 
just the right mix for nutrient-rich 

DIVING IRELAND’S WESTERN COAST
WASHED BY THE WILD ATLANTIC
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Photographed near Puffin Island 
off the Kerry Coast, these jewel 

anemones come in just about 
every hue you can imagine and 

in some locations completely 
cover the rocks with a startling 

display of color. 

Opposite: A young gray seal 
plays near Dalkey Island at  

the south end of Dublin Bay.
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water to fuel an extraordinary explosion of biodiversity 
around the island. On June 15, 1919, John Alcock 
and Arthur Brown looked down upon this coastline, 
relieved to have made it across the ocean on the first 
nonstop transatlantic flight. The landing didn’t match 
the success of that flight, and the two pioneering aviators 
crashed their biplane into Derrigimlagh Bog, near one of 
my favorite winter dive sites — a tide-fed saltwater lake in 
the wilds of Connemara just west of Galway.

The water here is cold, but not as cold as you might 
expect for the latitude. Never cold enough to freeze over, 
the water temperature goes down to about 46°F in winter, 
when divers should wear drysuits, and warms to about 
61°F in the summer, which allows for wetsuit diving. The 
weather can be a challenge: The North Atlantic can be a 
wild and unpredictable place, but diving is always available 
at sheltered dive sites. The weather is best from June to 
September, and calmer seas then allow you get to the 
better dive sites. Plankton can bloom at any stage, but it 
is more likely from June to August. Although plankton 
blooms fire up the food chain, they can reduce visibility, 
especially in the surface water. Visibility is usually 15 to 50 
feet but can sometimes be more than 100 feet, depending 
on conditions. 

Ireland isn’t a big country, but its coastline offers many 
diverse habitats. The technical diving community has 
recently found that the deeper waters of the north coast 
offer some amazing wreck-diving opportunities. These 
were dangerous waters during World War II, when the 
German U-boat fleets would lie in wait for the shipping 
convoys to complete their transatlantic runs and then 
torpedo them as they got within sight of land. Ships that 
evaded the U-boats often fell victim to the minefields 
that littered the area. After the war, the United Kingdom’s 
Royal Navy towed confiscated U-boats to the deep waters 
offshore north of Lough Foyle to be scuttled as part of 
Operation Deadlight. The seabed here is littered with 
history. With most of the best wrecks here deeper than 
200 feet, rebreathers are the best way to 
dive this location. Divers come from all 
over the world to explore these often-
pristine wrecks and find new ones every 
year in the deep but clear water. 

Closer to the shore of the Donegal 
coast, deep ocean currents often push 
colder, clear water to the top of the 
continental shelf. Diving along this 
coastline frequently provides some 
dramatic underwater scenery. When 
diving here recently, my group was 
moving along a spectacular drop-off 

and noticed that every inch of the wall was covered in 
a bed of multicolored jewel anemones. As we looked 
out into the open water, we could see a huge shadow 
moving in from the open ocean. As the shadow 
approached, we could make out individual fish and 
were soon engulfed in a dense shoal of mackerel that 
took a full five minutes to pass by. 

Moving further south along the coast from Donegal, it’s 
easy to find great sites on nearly any exposed headland or 
offshore island. Dropping below thick kelp beds that grow 
down to about 50 feet, divers can see steep, rocky drop-
offs covered in colorful invertebrate life. 

Along the border between counties Mayo and 
Galway runs Killary Harbor, a 9-mile inlet of protected 
water and Ireland’s only fjord. It is a busy site for Irish 
divers all year round, but the protection it offers from 
most weather makes it a popular winter dive site. The 
fjord’s shallow water, which allows an easy shore entry, 
quickly drops away into deeper reef structures where 
catsharks and conger eels are commonly found. The 
soft sediment provides homes for burrowing bright-
orange Dublin Bay prawns, although the site is a long 
way from Dublin Bay. The well-equipped dive center 
here takes visiting divers both in the fjord and to the 
offshore island sites that are well worth visiting.

Progressing southward, the next stop is Galway and 
the Burren coastline in County Clare. The Burren is 
an extraordinary and unique limestone plateau that 
extends under the ocean just south of Galway Bay. 
Water easily dissolves limestone, so this area is filled 
with caves and swim-throughs that are home to an 
incredible array of marine life. Small white sea fans 
dot the seabed, and tompot blennies poke their faces 
from small holes in the yellow sponge-covered reef 
structures. A resident bottlenose dolphin is a frequent 
companion to divers and swimmers. 

A visit to this area should include a stay on one of 
the Aran Islands. The three limestone islands at the 

mouth of Galway Bay are just far 
enough offshore to feel isolated with 

Left: This John Dory, photographed in Killary 
Harbour in Connemara, is one of the more exotic and 
rare fish found off the Irish coast.

Opposite, clockwise from top left: A young gray seal 
pup off Dalkey Island, a typical reef scene with 
orange soft corals below the kelp line off Valentia 
Island in County Kerry, a pair of bobtail squid 
mating during a night dive off the pier at Inishmaan, 
a lemon sole on the rocky bottom off Inishturk in 
County Galway, a painted goby in the tidal Salt 
Lake near Clifden in Galway, a rainbow-colored 
male cuckoo wrasse at Inishbofin off the Connemara 
coast, a diver swimming along a wall on Dolus 
Head just north of Valentia Island, a limestone gully 
extending from the Burren into Galway Bay
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a mix of wild Atlantic living, megalithic stone forts 
and traditional island life. Curragh boats line the piers; 
locals still use them while hauling in lobster pots or 
fishing for mackerel.

Across the mouth of the Shannon River are counties 
Kerry and Cork with their five great peninsulas jutting 
into the ocean. Visitors can see evidence of some of the 
earliest human and Christian monastic settlements of 
ancient Ireland. The most famous of 
these is at the top of Skellig Michael, 
one of two isolated offshore rocky 
islands about 8 miles from the Kerry 
coast, which visitors may recognize as 
Ahch-To, where Luke Skywalker was 
in exile in recent Star Wars movies. 
At the top of the island is a series 
of stone beehive-like huts, where 
monks lived possibly as early as the 
sixth century. The smaller island, 
Little Skellig, is home of thousands 
of gannets and a healthy population 
of gray seals that frequently play 
underwater tag with divers.  

Diving at the islands depends on the weather, 
but these rocks offer some of the most wonderful 
diving in Ireland when the Atlantic allows. Made a 
United Nations Educational, Scientific and Cultural 
Organization (UNESCO) World Heritage Site in 1996, 
these islands are a special place to visit. Colorful jewel 
anemones completely cover steep drop-offs, and bright 
yellow sponges and the orange soft corals known as 

“dead man’s fingers” cover every 
patch of rock. 

Sometimes wildlife assails this 
North Atlantic mixing bowl. A 
couple of years ago I went with a 
small group of divers beyond the 
Aran Islands to try to photograph 
blue sharks, having been successful 
there before. We returned to the 
site, dropped a line to the seabed 
some 200 feet below, mixed the 
chum, set the line, hung a bag of 
freshly mashed mackerel from the 
buoy and began the wait. After a 
few minutes a charter fishing boat 
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skippered by a friend recognized our boat and called 
to tell us about some activity in the water a few miles 
south of his position. We tied off the line and followed 
his directions there.

About a half mile away from our destination we 
saw a humpback whale breaching out of a huge school 
of herring, surrounded by a large group of common 
dolphins. We spent the next hour watching a group of 
about 20 whales lunge feeding through a large but quickly 
diminishing school of fish. Some divers in our group 
photographed these amazing animals underwater. It was 
a remarkable encounter, but eventually the tight group 
of whales broke up. On the way back to our chum slick 
we saw a large fin break the surface, so I grabbed my 
camera and jumped in the water to see a group of 15 to 
20 basking sharks just below the surface. They are not 
unusual off the Irish coast from April through September, 
when you can frequently but unpredictably spot them, 
but we had never seen an aggregation this large. 

Initially curious, the basking sharks eventually got tired 
of us and sank into deeper water, so we resumed our 
journey to find blue sharks. Another disturbance in the 
water interrupted us as a large bluefin tuna exploded out 

of the water about 300 feet in front of the boat. A school 
of bluefin had corralled a school of herring against the 
surface and were charging through them, bursting out of 
the ocean in a mass of white water and scattered herring. 
We maneuvered the boat near the action, and two of us 
jumped in to try to take photos. Passing by in fleeting 
flashes, these huge fish proved too fast and wild for us to 
get decent pictures, but our spirits were high as we got 
back on board. 

Just as we set off again, a minke whale breached 
beside the boat. Minke whales are common off the 
coast of Ireland, but the explosive breach was a surprise. 
Attracted by the flurry of activity, the whales arrived to 
mop up the herring the tuna left behind. 

When we finally got back to our line, it was clear 
from the shredded bag of mackerel now dangling there 
that the blue sharks had visited while we were otherwise 
engaged. We didn’t see any blue sharks that day, but 
nobody really cared. 

Between the unbeatable wildlife encounters and the 
glorious underwater views that scatter this untamed 
coastline, Ireland holds some of the most precious 
hidden gems in the dive world. AD

Below: Blue sharks come up 
from the southern Atlantic in the 
summer months. 

Opposite, from top: In the spring 
basking sharks arrive at the 
southwest coast and migrate 
northward toward Donegal before 
crossing to the Outer Hebrides. A 
diver observes a spider crab at the 
mouth of a cave in Hook Head, 
County Wexford. 
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As you descend through the water column, the 
underwater world surrounds you. While you might 
see waving columns of kelp or colorful coral reefs, 
you won’t see lines demarcating boundaries between 
the open ocean and safeguarded places called marine 
protected areas (MPAs). This protection makes a 
difference for the long-term health of the marine 
resources that divers love and the broader ocean 
ecosystems of which they are a part.  

The MPA landscape is diverse in the United States: 
The National Oceanic and Atmospheric Administration 
(NOAA) reports there are more than 1,200 MPAs as 
defined by the International Union for Conservation of 
Nature (IUCN), with most areas managed by federal, 
tribal, territorial, state or local agencies. This unique 
management framework allows each MPA to be 
specially tailored to address local challenges. 

Safeguarding a range of marine environments across 
a broad swath of U.S. waters, MPAs provide a system 
of protection that allows for ecological connectivity. 
Many species use multiple habitats and geographic 
areas throughout their lives; MPAs ensure that areas 
important to these species are protected regardless of 
the animals’ life stage or seasonal need. Increasingly 
necessary as species move in response to changing ocean 
temperatures, the MPA network provides corridors to 
new habitats and supports the species in new locations.

While the primary function of MPAs is to conserve 
marine resources, most of them allow some level 
of public access. Despite common misconceptions, 
nonconsumptive activities such as diving are typically 
welcome. The following information describes a few 
different types of MPAs from around the country that 
offer a variety of opportunities for divers. 
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Dive into an MPA
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Puerto Rico
Often overlooked by Caribbean divers, Puerto Rico 
has a lot to offer despite the recent hurricanes. NOAA 
reported that the 2017 hurricanes damaged an average 
of 11 percent of Puerto Rico’s corals, but there was 
considerable variability of damage between sites and 
the amount and species of corals damaged at each site. 
While the damage remains visible, many great diving 
opportunities still exist. 

Off the main island of Puerto Rico, the smaller 
islands of Desecheo, Vieques and Culebra offer notable 
diving spots. These sites are home to protected areas 
both on land as national wildlife refuges (NWRs) and 
at sea (part of Puerto Rico’s MPA system) in a true 
“ridge-to-reef” protection approach. These islands 
are home to the Desecheo National Wildlife Refuge, 
Desecheo Island Marine Reserve, Vieques National 
Wildlife Refuge, Vieques Bioluminescent Bay Nature 
Reserve, Culebra National Wildlife Refuge and Canal 
Luis Peña Natural Reserve.

Approximately 800 species of fish inhabit the coastal 
waters around Puerto Rico and the surrounding islands, 
and Vieques and Culebra are known for their green sea 
turtle populations. Divers can also see hard and soft 
corals, sponges, sea fans, nurse sharks, turtles, spotted 
eagle rays, large slipper lobsters and the occasional 
manatee or bottlenose dolphin year-round. Winter may 
bring the sound of humpback whales singing. 

Development restrictions in NWRs help to 
protect fragile marine ecosystems from erosion 
and sedimentation damage, keeping surrounding 
waters clear. Restoration projects are also critical. 
The U.S. Fish and Wildlife Service (USFWS), Island 
Conservation and other partners, for example, 
completed a rat eradication project at Desecheo. 
Research demonstrates that islands without invasive 
rats have healthier coral reefs with more fish and 
greater resistance to warming waters. Within the 

NWR sites, protected beaches offer nesting areas for 
green and hawksbill sea turtles, while the water holds 
critical habitat for sea turtles and Acropora (branching) 
corals. Fishing is prohibited within some areas of the 
marine reserves, ensuring abundant populations of a 
variety of fish species. 

Popular dive sites are located both inside and 
outside of protected areas and vary in difficulty 
due to strong currents, but the waters surrounding 
each island offer something for all skill levels. Water 
temperatures range from 74°F to 80°F, with visibility 
exceeding 100 feet. Check with local authorities about 
diving regulations. Some terrestrial areas of the NWRs 
are closed to the public due to unexploded ordnance 
and to protect fragile ecosystems.

Florida
The warm and inviting turquoise waters of Florida are 
home to hundreds of fish species found swimming 
around coral reefs, mangroves, seagrass beds and 
historic shipwrecks. The MPAs of southern Florida, 
which include Biscayne National Park, will not 
disappoint visitors who are interested in both the 
natural wonders of subtropical underwater habitats 
and an extensive maritime history.  

Biscayne National Park, established in 1968, features a 
variety of interesting dive sites. An abundance of wildlife 
exists from the shallow waters among the western 
mangrove shoreline to biologically diverse coral reef 
ledges along the park’s eastern 60-foot depth boundary. 
Some ledges along the boundary feature unique drift 
and wall dives with plenty of vertical relief. The park 
is also home to 600 species of fish and more than 80 
historic shipwrecks. Divers interested in the region’s 

Left: Puerto Rico’s Yellow Reef dive site has many sponge-
decorated resting stops for this juvenile nurse shark.

Below: The Mandalay rests in shallow water at Biscayne National Park.

Opposite: MPAs harbor some of the most diverse coral reefs in 
Puerto Rico, including threatened species such as pillar coral.
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maritime history should explore the park’s Maritime 
Heritage Trail, which features six wreck sites as well as 
the Fowey Rocks Lighthouse. Multiple mooring buoys 
are available at each site for convenient access.

The park sits near Miami, and its designation as a 
national park has allowed the underwater resources 
to remain as intact and healthy as possible among 
a growing population. All dives in Biscayne are 
accessible only by boat. 

West Coast
With relatively easy access to some of the most pristine 
marine areas in the country, West Coast MPAs offer an 
outstanding diving experience. The California Current 
produces vibrant ecosystems that provide some of the 
best cold-water diving in the world. These sites protect 
vibrant kelp forests, colorful hydrocorals, sea otters, sea 
lions and hundreds of colorful invertebrates and fishes.

In 1999 California’s legislature established the Marine 
Life Protection Act (MLPA), which required the 
state to redesign its system of existing MPAs to more 
coherently and effectively protect the state’s marine 
life. Implemented incrementally from 2005 to 2012, the 
MLPA resulted in an ecologically connected network of 
124 MPAs. Spanning California’s 1,100-mile coast and 
encompassing approximately 740 square nautical miles, 
the California MPA network is the largest science-based, 
ecologically connected network of MPAs in North 
America and one of the largest in the world. The state 
manages an enormous diversity of ecosystems and 
species as well as critical habitats for several species of 
ecological and economic importance. 

Most California MPAs are easily accessible by boat or 
from shore. While sites vary, the majority of California’s 
MPAs are cold-water dives. The California Department 
of Fish and Wildlife does not maintain real-time on-site 
weather or dive conditions, so divers should check 

local conditions before heading out. Learn more about 
California’s MPAs at californiampas.org.

South Pacific
Although difficult to reach, the far Pacific Ocean offers 
the reward of relatively pristine diving conditions to 
those who visit these remote tropical paradises. Warm-
water sites protect deep coral reefs and snorkeling-
depth corals with vibrantly colored fishes, sea turtles, 
sharks and many threatened and endangered species. 
The MPAs in American Samoa protect the only Indo-
Pacific corals in the U.S. territories.

 With three separate units on the islands of Tutuila, 
Ofu and Ta’ū, the National Park of American Samoa 
manages and protects 9,500 acres of land and 4,000 
acres of water containing wild, scenic paleotropical 
rainforest, coastal and coral reef environments. Its 
ecological diversity includes about 950 species of fish, 
250 species of coral and 35 species of native birds 
along with endangered sea turtles and humpback 
whales. The park provides legal protection to fish and 
coral reef resources in partnership with local villages 
and territorial enforcement agencies.

The Ofu lagoon is an important living laboratory 
where researchers are studying the park’s temperature-
resistant corals. These corals evolved and developed 
genes to help them survive in unusually warm water. 
The researchers hope that other corals around the world 
will be able to similarly evolve to withstand increasing 
temperatures associated with climate change. 

Diving on the islands of Tutuila and Ta’ū is limited 
to a few dive charter boats and private vessels. 
Spectacular reefs, such as the ones in Ofu lagoon, are 
accessible from shore in snorkeling depths.

Great Lakes
The cold, clear waters of the Great Lakes feature some of 
the best freshwater diving opportunities in the world. Great 
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Lakes MPAs protect a significant collection of shipwrecks, 
dock ruins that double as fish habitats, and other relics 
of Great Lakes maritime history. Visitors to Great Lakes 
MPAs will also encounter unique geological formations 
such as submerged cliffs, sea caves and overhangs. 

Isle Royale National Park is renowned for its 
terrestrial features and 10 major shipwrecks. The 
wrecks scattered around this archipelago in Lake 
Superior remain in remarkable shape with almost no 
marine overgrowth, which makes diving them almost 
akin to visiting a ship shortly after it wrecked. 

The park includes all submerged 
bottom lands within 4 miles of the 
main island, and these primary wrecks 
will receive frequent monitoring 
to assess their integrity over the 
years. Mooring systems on nine of 
the wrecks allow for easy access. 
Divers can view extensive hulls, 
superstructures, intact machinery and 
artifacts throughout all these wrecks.

The sites featured in this article are 
just a small glimpse of the vast diving 
experiences available throughout the 
U.S. MPA network. Future issues of 
Alert Diver will cover other MPAs in 
more detail. For information about all 
the sites, visit marineprotectedareas.
noaa.gov. Visit an MPA, and 
appreciate the efforts of these sites to 
maintain the underwater habitats for 
the marine life we cherish. AD

Samantha Brooke is the Coastal Program team lead 
for the U.S. Fish and Wildlife Service National Wildlife 
Refuge System. Zachary Cannizzo is a Knauss Fellow with 
NOAA’s Office of National Marine Sanctuaries, National 
MPA Center. Eva DiDonato is the chief of the Ocean and 
Coastal Resources Branch of the National Park Service. 
Special thanks to contributors Jan P. Zegarra (USFWS), 
Stephen Wertz (CDFW), Brenda Moraska-Lafrancois 
(NPS), Seth DePasqual (NPS), Michael Ausema (NPS), 
Irina Irvine (NPS), Eric Brown (NPS) and Shelby 
Moneysmith (NPS).

What is an MPA?
Marine protected areas (MPAs) are spaces with valued habitats, species and features in oceans, 
coasts, estuaries and the Great Lakes that the government has given long-term protection. Federal 
agencies manage some MPAs, such as those included in national parks, national wildlife refuges 
and national marine sanctuaries. Most MPAs in the United States, however, are managed at the 
state, territorial, local or tribal levels. These areas include state parks, beaches and reserves.

Left: The steam engine from the Henry Chisholm rests 
in 140 feet of water in Lake Superior. 

Below: Ofu lagoon hosts a healthy coral colony of 
branching Acropora abrotanoides.

Opposite, from left: A harbor seal swims through a 
kelp forest in California’s Blue Cavern State Marine 
Conservation Area off Catalina Island. This split-view 
perspective of Ofu lagoon in the National Park of 
American Samoa shows the islands of Ofu and Olosega.
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While there are not sufficient studies on diving 
while under the influence of cannabis, the 
psychoactive effects of THC from using cannabis 
or impure CBD oil can affect your performance 
and increase your risk while underwater.
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Cannabis has been known to humans for thousands of 
years. Researchers believe that it originated in central 
Asia some 12,000 years ago and that Neolithic people 
used it widely for its protein-rich seeds, oils and 
fibers. Some of the earliest reports of its use date to 
approximately 4000 BCE, when it was actively farmed 
and considered one of the “five grains” in China. 

Likewise, the indigenous peoples of southern Africa 
commonly used it for many centuries, long before 
Europeans set foot on the continent. When Dutch 
explorer Jan van Riebeeck arrived in South Africa in 
1652, he documented that “dagga” (the local term) was in 
use. Centuries ago cannabis was widely used for a variety 
of medical conditions. Dr. Russell Reynolds, the personal 
physician of Queen Victoria, published his experiences 
using cannabis for a range of conditions, and Queen 
Victoria allegedly used it to ease menstrual pain.

In South Africa, Dutch settlers accepted 
cannabis into general use, and the Dutch  
East India Company traded it before its 
use was banned in the 1920s. Almost 100 
years later, parts of the United States, 
along with Canada, South Africa and other 
countries have legalized the personal 
and private use of cannabis. With 
legalization comes questions about 
the safety of diving while using cannabis and 
cannabidiol (CBD) oil.  

When considering CBD oil in isolation, 
the short (but possibly incorrect) 
answer to the safety question is that 
it has no effect, because CBD is 
not psychoactive and would not 
likely affect dive safety. 
Not all formulations of 
CBD are pure, however; some may contain 
delta-9-tetrahydrocannabinol (THC), 

which is indeed psychoactive. The body metabolizes 
THC, forming more than 100 metabolites (substances 
resulting from metabolization), some of which (such 
as hydroxyl-THC) are also psychoactive. 

Similar to diving while under the influence of 
alcohol, diving while under the influence of THC 
and related substances is risky. Extrapolation from 
reports of motor vehicle accidents after cannabis use 
provides some useful information and guidance. Tests 
indicate that cannabis use results in deficient tracking, 
attention, reaction time, short-term memory, hand-
eye coordination, vigilance, time perception, distance 
perception, decision making and concentration. 
Therefore, cannabis intoxication during a dive will 
alter perception of the environment and impair both 
cognitive and psychomotor performance. 

Many divers use cannabis, although 
insufficient data exist concerning diving 
while under its influence. A survey of 
recreational divers in the United Kingdom 

revealed that of the 479 divers who 
responded, 105 (22 percent) reported using 

illicit drugs since they first learned to 
dive, and 94 percent of those had 

used cannabis. It is unclear, however, 
how many of these divers were under 
the influence while diving. A few reports 
describe affected divers in warm water 

becoming lethargic and even falling asleep 
while submerged and divers in cold water 

finding that their tolerance to cold 
was reduced. Safety-conscious divers 

should not ignore this issue.
Testing for the psychoactive effects of 

cannabis is difficult in recreational diving, 
regardless of whether you are a dive 
operator trying to ensure the safety of your 
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operation or a CBD or cannabis user (for recreational 
or medical purposes) trying to ensure your own 
safety while diving. Unfortunately, current urine 
tests for cannabis do not distinguish between the 
psychoactive and nonpsychoactive metabolites — the 
only results are positive or negative for the presence 
of cannabinoids. It is more important from a safety 
standpoint to distinguish between the psychoactive 
and nonpsychoactive substances to identify to what 
extent someone is affected. 

For this reason, previous advice about waiting a few 
weeks to clear the body of all metabolites is inadequate 
and can now even be considered a violation of an 
individual’s rights if such strict rules are applied. Any 
zero-tolerance policies should be applied to the active 
metabolites and not the nonactive ones that can remain 
in the body for weeks. The same argument would hold 
for commercial diving operations that test for cannabis 
as a part of wider drug screening. The main difference 
between testing for cannabis use and alcohol use in 
the context of diving, where zero-tolerance policies are 
applied to both, is that breathalyzer tests for alcohol detect 
the active ingredient that causes the impairment, while 
urine tests for cannabis also detect nonactive metabolites.  

The screening that works best to detect if someone 
is under the influence is a saliva test, which tests for 
THC, the actual psychoactive substance. The best 
tests currently available in most countries have a lower 
detection limit of 40 nanograms per milliliter (ng/
mL). Recommended limits for detecting intoxication 
are 4 ng/mL for screening tests and 2 ng/mL for 
confirmatory tests — only 5 or 10 percent of the 
detectable level. The test is also quite expensive. For 
these reasons mass testing is not currently effective. 
If someone tests positive on a saliva test, you can be 
sure that they are affected at that time because of 
the THC level required to have a positive result. An 
operator could then refuse participation because of a 
safety risk. Such intoxication could also be considered 
illegal (pending further court decisions), because in 
many locations cannabis use is legal privately and not 
in public.

If you are using CBD oil and want to make sure 
you are safe while diving, look at the label to confirm 
its purity and lack of THC. Not all manufacturers 
declare contaminants — particularly if present in low 
concentrations. There currently is no inexpensive, 
reliable way of confirming whether someone is affected.

The current tests available for intoxication versus nonactive 
substances from using cannabis are not sufficient to determine 
the level of impairment for a driver. Divers should adhere to a 
conservative waiting period after cannabis use before diving. 
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Another way of determining safety is to 
consider the relatively short half-life of THC 
in the body. If you can observe enough time 
between using CBD oil, smoking a joint or eating 
a cannabis cookie and diving, you can reasonably 
ensure that it is safe to dive. Unfortunately, we 
do not have specific values available for the oil, 
but studies have looked at both smoking and 
ingesting cannabis.  

THC levels drop quite rapidly after smoking 
cannabis, and the levels are low enough for 
normal functioning on land within about two 
to three hours. The red dotted line in Figure 1 
represents THC concentration. Driving tests have 
indicated that impairment is dose dependent and 
generally lasts for two to four hours. Notice that 
the nonpsychoactive metabolite THC-COOH 
remains detectable in the blood and urine for a 
long period, and we do not know enough about 
these metabolites’ possible effects underwater.

Figure 2 shows that with ingestion of cannabis, 
there is a lower peak, but the half-life is longer 
(four to six hours). It should be noted that plasma 
levels differ between people ingesting the same 
amount of cannabis.

Since the psychoactive effects are the main 
acute safety concern during diving, and everyone 
responds differently to the consumption of 
cannabis, it is advisable that divers stay out 
of the water for at least eight hours following 
smoking or ingestion of cannabis cookies or the 
oil (in case the oil has any THC) to be confident 
there will be no psychoactive effects. This 
period should be extended if a large amount was 
ingested. Because of cannabis legalization and 
the need for employers to ensure health and 
safety at work, better saliva testing equipment 
should become available and be more affordable 
for performing screening tests in the future.

While this article considers only the acute 
intoxicating effect of cannabis, fitness-to-dive 
evaluations should consider some of the longer-
term effects of cannabis use, including the effects 
on the lungs from smoking. Discuss any concerns 
regarding fitness with a physician trained in dive 
medicine. As with any substance, divers should 
be aware of the effects and risks of cannabis while 
diving and take the necessary precautions to use 
it safely. AD

Source: Grotenhermen F. 2003. Pharmacokinetics and 
pharmacodynamics of cannabinoids.  
Clin Pharmacokinet. 42(4):327-360.

Figure 1: Mean plasma concentrations of delta-9-tetrahydrocannabinol 
(THC), 11-hydroxy-TCH (11-OH-THC) and 11-nor-9-carboxy-THC (THC-
COOH) of six subjects during and after smoking a cannabis cigarette 
containing about 34 mg of THC

Figure 2: Mean plasma concentrations of delta-9-
tetrahydrocannabinol (THC), 11-hydroxy-THC (11-OH-THC) 
and 11-nor-9-carboxy THC (THC-COOH) of six cancer 
patients after ingestion of one 15 mg oral dose
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PACIFIC RED 
SOCKEYE 
SALMON
Adams River, British Columbia, Canada
By Yung-sen Wu

Pacific salmon come to the west coast of Canada from the distant sea 
every autumn to return to their birthplace in an inland river to spawn. 
Along with sockeye (red), other Pacific salmon include coho (silver), chum 
(keta), humpback (pink) and chinook (king). Migrating salmon don’t eat or 
drink water during their exhausting three-month, 500-mile journey home. 
Completing the most important mission of their life, the salmon die after 
spawning and fertilization.

Sony a7R III, Sony FE 12-24mm lens at 13mm, 1/160 sec, f/16, ISO 200, 
Seacam Seaflash 150D strobes (2), Seacam silver housing
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H O N O R E D
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MARINE IGUANA
Puerto Villamil, Isabela Island, Galápagos
By Marek Jackowski 

As the temperature cooled down after a very hot and humid day,  
I was walking on the beach near Puerto Villamil on Isabela Island 
and enjoying a nice breeze from the ocean. A few motionless 
marine iguanas were resting on lava rocks. They looked so calm 
and otherworldly as the beautiful sunset created magical scenery.

Nikon D5, Nikkor 70-200mm f/2.8G ED VR II lens at 190mm,  
1/100 sec, f/5.6, ISO 320; marekjackowski.net
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A Precise and Transitory Instant

“Of all the means of expression, photography is the only one that fixes 
forever the precise and transitory instant. We photographers deal in things 
that are continually vanishing, and when they have vanished, there is no 
contrivance on earth that can make them come back again. We cannot 
develop and print a memory. The writer has time to reflect. He can accept 
and reject, accept again; and before committing his thoughts to paper he 
is able to tie the several relevant elements together. There is also a period 
when his brain ‘forgets,’ and his subconscious works on classifying his 
thoughts. But for photographers, what has gone is gone forever.”

          —  Henri Cartier-Bresson,  
          The Mind’s Eye: Writings on Photography and Photographers

In an era when the oceans of the world are in such distress, the Cartier-Bresson quote from 1952 regarding 
photography’s “decisive moment” powerfully resonates. Today many underwater photographers are ready to 
travel to any place on the planet where photo opportunities exist to document all that is in peril and yet remains 
wonderfully worthy of preservation. For politicians and industrialists who will never place their heads below the 
waves, the collective vision of these underwater photo enthusiasts may chip away at their rationalizations that the 
ocean is so vast and impervious that their avarice will not have consequences. 

We photographers go to sea equipped with digital cameras, housings and strobes, hoping to bring home 
images that communicate an interconnected narrative between fish and reef and humankind. We have seen the 
diminishment of marine life populations and corals attacked by rising temperature and degraded water quality. We 
have seen factory fishing fleets hauling massive nets that efficiently scarify everything in their wake. We can relate 
to Cartier-Bresson’s observation that “when they are vanished, there is no contrivance on earth that can make them 
come back again.”

It is our job as underwater photographers to document the beauty and fragility of the underwater world and to 
share it by any means possible, such as through magazines, books and social media posts. It’s a noble cause. The queen 
angelfish from the Cayman Islands, the humpback whales from Tonga or the great white sharks from Guadalupe 
Island, Mexico, can’t speak for themselves. Underwater photographers can be their voice and fight their fight. 

As part of the 2019 Nature’s Best Photography Windland Smith Rice International Awards annual competition, 
the Ocean Views category honors those photographers whose skill and creative vision have captured a frozen 
moment in time that can bring attention to both the bounty and fragility of the marine ecosystems found in and 
near our underwater world. 
          — Stephen Frink
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MAN TA RAY 
Galápagos Islands
By Jenny Stock

While taking photographs meant to  
captivate and inspire, photographers 
occasionally become part of the story.  
During a dive in Galápagos I witnessed 
this manta swimming up through the  
water column. In anticipation, I switched  
off my strobes and waited for the manta  
to rise up further and block the sun to  
create a dramatic backlit silhouetted  
image. As I framed my shot I realized  
that my dive buddy, who was capturing  
her own image of the manta, would make  
a beautiful addition to the frame, thus 
telling the story of how we are constantly 
chasing our dreams in photography.

Canon EOS 5D Mark IV, 15mm lens, 1/800 
sec, f/11, ISO 250, Nauticam housing; 
instagram.com/jenniferjostock
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BUTTERF LY BLENNY 
Noli, Savona, Italy
By Aldo Costa 

After looking for a butterfly blenny (Blennius ocellaris) for many years, I learned that divers 
had seen them in the depths near Noli, Italy. I immediately went there and made three 
long dives to scour the infinite sandy bottom. Toward the end of my last reconnaissance 
I found a fantastic male specimen at a depth of 79 feet. He appeared as a king seated 
on his throne with all his pride and an open dorsal fin. As I slowly approached, I realized 
that he was protruding from a glass jar covered with marine concretions and was most 
likely taking care of his precious eggs. He was not bothered by my presence, so I took some 
pictures and left, excited and satisfied to finally have this encounter.

Nikon D800E, Nikkor 60mm f/2.8 lens, 1/100 sec, f/18, ISO 320, Seacam Seaflash 150 
strobe with Retra snoot, Seacam housing; instagram.com/aldo_costa_photography
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OCTOPUS 
AND SPINY 
SPIDER CRAB
Giannutri Island, Italy
By Filippo Borghi

During a decompression stop 
at the end of a dive on a 
cold afternoon in December, I 
noticed a huge octopus moving 
strangely behind a rock. As I 
swam closer, I was surprised to 
discover a big spiny spider crab 
trying to escape from a tentacle. 
Without disturbing the action, I 
started photographing the pair 
from a good point of view to 
give the right impression of the 
fight. The crab triumphed after 
cutting the octopus’s tentacle.

Nikon D800E, Nikkor 10.5mm 
f/2.8 lens, 1/100 sec, f/16, ISO 
200, Ikelite DS160 strobe, 
Subal housing; 
instagram.com/filippoborghi5
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HUMPBACK WHALE 
FLUKE WITH 
RAINBOW SPRAY
Great Bear Rainforest, British 
Columbia, Canada
By Clemens Vanderwerf

The fjords of the Great Bear Rainforest in 
British Columbia are a food-rich hangout 
spot for humpback whales. Many of them 
cruise up and down and work in small 
groups to bubble feed. They create a perfect 
circle in the water, blow bubbles below 
a school of fish and shoot up through 
the middle with their mouths wide open, 
catching thousands of little fish in one gulp. 
This humpback whale was cruising along 
the edge of the fjord, blowing out a spray of 
water before diving again. The light hit just 
right and turned the spray into a rainbow 
against an almost black background.

Canon EOS-1D X Mark II, EF 200-400mm 
f/4L IS USM lens at 400mm with 1.4x 
teleconverter, 1/1600 sec, f/5, ISO 1250; 
clemensvanderwerf.com
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JAPANESE 
WARBONNET
Primorsky Krai, Russia, 
Sea of Japan
By Andrey Shpatak 

The Japanese warbonnet 
(Chirolophis japonicus), or 
fringed blenny, is one of 
the symbolic creatures in 
the Sea of Japan. Unafraid 
of divers and very curious, 
this photogenic fish lives in 
burrows under stones or in 
small caves among rocks. 

Nikon D800, Nikkor 60mm 
f/2.8 macro lens, 1/200 
sec, f/9, ISO 100, Inon Z-220 
strobes (2), Sea and 
Sea housing; 
shpatak.livejournal.com

H I G H L Y  H O N O R E D

AUSTRALIAN 
SEA L ION 
Essex Rocks Island, Jurien Bay 
Marine Park, Western Australia
By Jenny Stock

Sea lions are the most inquisitive animals I 
have encountered underwater. Unfortunately, 
these playful characters are classified as 
an endangered species by the International 
Union for Conservation of Nature (IUCN) due 
to often becoming the victims of bycatch or 
entangling themselves in marine debris and 
pollution. Powered by their flippered feet, 
these big-eyed frisky mammals performed 
aquabatics left and right of me, reaching 
speeds of up to 35 miles per hour. When they 
tired of me, I could regain their attention by 
spinning in the water — a behavior they 
seemed to delight in and would show their 
enjoyment by mimicking me in response. 

Canon EOS 5D Mark IV, Canon EF16-35mm 
f/2.8L III USM lens at 17mm, 1/200 sec, 
f/18, ISO 400, Inon Z-240 strobes (2), 
Nauticam housing; 
Instagram.com/jenniferjostock
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NUDIBRANCH TRINCHESIA sp.  62
Tulamben, Bali, Indonesia
By Andrey Shpatak 

One of the most beautiful nudibranchs I have ever seen is this Trinchesia  
sp. 62 while I was diving near Bali. I haven’t seen this nudibranch anywhere 
else. With a little imagination, we can see a fabulous light in the dark.

Nikon D800, Nikkor 105mm f/2.8 VR lens, 1/200 sec, f/29, ISO 250, Inon Z-240 
strobes (2), Sea and Sea housing; shpatak.livejournal.com
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MOBULAS
Cabo San Lucas, Mexico
By Filippo Borghi

Mobulas swim together in an immense aggregation along the coast 
of Baja, California, from late April until August. During an early 
morning open-ocean excursion near Cabo San Lucas, I noticed 
something jumping out of the water not far from our boat. As we 
slowly got closer, we saw it was mobulas. I immediately jumped into 
the water to witness this amazing show from under the surface.

Nikon D800E, Sigma 15mm f/2.8 lens, 1/250 sec, f/8, ISO 200, Subal 
housing; instagram.com/filippoborghi5

H I G H L Y  H O N O R E D
HUMPBACK WHALE
Vava’u, Kingdom of Tonga
By Jenny Stock

Luck plays its part in wildlife photography, and the Tangaloa (Tongan family 
of gods) smiled down on me in July as I ventured for some beautiful images of 
humpback whales. While cruising the waters and watching the horizon for signs, 
a distant whale announced its presence with a massive flap of its powerful fluke. 
While snorkeling, I approached the huge, magnificent cetacean and managed to 
get close enough to see her and her rippled reflection above her. This truly was a 
moving moment for me, and I rapidly fired off a few shots. I wanted to enjoy the 
moment longer, but she had other plans. With a wave of her fluke she plummeted to 
depths I could only imagine.

Canon EOS 5D Mark II, Canon EF 16-35mm f/2.8L II lens at 35mm, 1/160 sec, f/8, 
ISO 400, Subal housing; instagram.com/jenniferjostock
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TRIPODFIS H
Palm Beach, Florida, USA
By Steven Kovacs

I could not believe my luck when I saw this beautiful tripodfish (Bathypterois grallator) drifting along 
in the blackness. Adult tripodfish are benthic fish that reside in the abyssal zone at a depth from 
3,000 feet to more than 15,000 feet. Before settling, the larval fish will drift in the open ocean and 
rise to the surface at night during the diurnal vertical migration. Blackwater drift dives allow for 
the observation of such rare and unique animals that would otherwise go unobserved. In Florida, 
blackwater diving involves going out at night to very deep water, jumping in and drifting in the Gulf 
Stream near the surface to see what kind of rare and unique pelagic and larval animals you can find.

Nikon D500, 60mm f/2.8 lens, 1/250 sec, f/20, ISO 200, Ikelite DS160 strobes (2), Bigblue video 
lights (3), Ikelite housing; instagram.com/steven_kovacs_photography
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OCEAN GLOW
Maui, Hawaii
By Peter Lik

Shooting the pure magic of waves is always an unpredictable challenge. Like a surfer, I was glued to the swell 
report for two weeks waiting for something to happen — waiting for the perfect wave. Sunrise colors were key 
to this shot, because I wanted that kaleidoscope to reflect through the wave. When a swell was finally predicted 
for the next day, I packed up my gear and tried to sleep that night. This new experience felt like my first shoot, 
and I hardly slept a wink. As the sun rose, my expectations were high — I knew the shot would be there. The 
ocean knocked me around for hours in the surf, but I shot like a madman wave after wave and got this shot. 

Nikon D800, 14mm f/2.8 lens, 1/3200 sec, f/8, ISO 400, Aquatech Elite housing; lik.com
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JAWFISH WITH EGGS
Tingloy Island, Batangas, Philippines
By Mike Bartick

Jawfish are curious animals, poking their heads out from 
their burrows. This male is carrying eggs that are almost 
ready to hatch. Its location in shallow water afforded me 
the time I needed to get as close as possible to accomplish 
this shot. Adding to the difficulty, this jawfish was facing 
into the current to help aerate its eggs. In this encounter, 
however, my luck persisted in nearly perfect conditions.

Nikon D500, Nikkor 105mm f/2.8 lens with Kraken Pro 
+6 diopter, 1/200 sec, f/32, ISO 64, Sea and Sea YS-D2J 
strobe with fiber-optic snoot, Sea and Sea MDX-D500 
housing; instagram.com/divecbr.
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SOUTHERN 
ELEPHANT 
SEAL PUP
Carcass Island, Falklands Islands
By Cristobal Serrano

BirdLife International designated Carcass Island, northwest of the 
Falkland Islands archipelago, as an Important Bird and Biodiversity 
Area (IBA), but some incredible mammals are here as well. This 
light silvery-fawn southern elephant seal pup likes to explore large 
areas of kelp. At this stage pups may enter the sea for short forays 
or gather in small groups some distance from the original breeding 
sites on their first feeding trip.

DJI Mavic 2 Pro (Hasselblad L1D-20c), 28mm f/2.8 lens, 1/240 sec, 
f/2.8, ISO 100; cristobalserrano.com
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O
ur liveaboard dive boat traveled 45 
miles north of the main islands of 
the Galápagos and anchored off 
Wolf Island, a stark rock rising from 
the Pacific Ocean. During four days 
of diving here and at neighboring 

Darwin Island, we didn’t see any other humans. Our 
only company were soaring frigate birds, comical 
brown-footed boobies and an astonishing amount and 
variety of life beneath the surface.

The Galápagos National Park Directorate protects 
97 percent of the land in the Galápagos Islands, which 
includes 127 islands, islets and rocks, four of them 
inhabited. Surrounding the islands is the Galápagos 
Marine Reserve, one of the largest in the world. 
The Galápagos Islands also are a United Nations 
Educational, Scientific and Cultural Organization 
(UNESCO) World Heritage Site. The directorate 
grants permission for select dive boats to operate here 
and sets rules for their operation. 

This protection aims to conserve the habitats 
and wildlife in this special place while supporting a 
sustainable economy. Yet increasing tourism threatens 
to degrade the natural resources that attract visitors 
here in the first place — a conundrum facing many 
sensitive ecosystems around the world.

Before 1968 people could reach the Galápagos Islands 
only by boat, which limited the number of visitors. Airports 
and commercial flights, however, made the islands much 
more accessible. About 65,000 tourists visited in 2000, 
more than tripling to 225,000 by 2015. The population of 
the islands rose from 3,488 in 1972 to about 35,000 in 2015. 

Supplying growing numbers of visitors and residents 
with clean water, food and other supplies puts an 
increasing burden on the environment, said Steve 
Walsh, director of the University of North Carolina 
at Chapel Hill’s Center for Galápagos Studies. In 
addition, most products come to the islands on ships, 
and increasing numbers of ships raise the risk of spills 
and the introduction of invasive species. A recent 
study recorded more than 50 nonnative species in the 
Galápagos; scientists previously knew of only five. 

Tourism can do more good than harm, however, if 
both the travelers and the destinations get it right — this 
rings especially true for dive destinations, which often 
contain fragile ecosystems or have limited infrastructure. 

UNC and Universidad San Francisco de Quito 
collaborated to form the Galápagos Science Center 
(GSC) on San Cristóbal Island in the Galápagos. 
Researchers there developed computer models to 
run various scenarios that show the effects of various 
impacts on the islands, from changes in climate to 
increases in tourism. The results help officials balance 
economic development and resource conservation.

“The fundamental question is, How many people, 
both tourists and residents, is enough?” Walsh said. 
“The Galápagos deserves special attention because of 
its fragility, but with the right data we can export the 
model anywhere that is facing similar challenges.

“We’re not saying people shouldn’t come to the 
Galápagos Islands,” he added. “We are saying that 
when they come, they should be informed.” 

Informed visitors can make individual choices that 
help protect sensitive areas. For example, traveling during 
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THE GALÁPAGOS AND BEYOND
Text by Melissa Gaskill | Photos by Stephen Frink
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off-peak seasons reduces the impact of a visit, noted 
Brad Nahill, cofounder and president of SEE Turtles, a 
nonprofit organization that promotes conservation and 
volunteer travel. Off-peak travel also spreads economic 
benefits of tourism to a community throughout the year.  

Choices matter about where to stay, where to 
eat and what to do. In the Galápagos, tourism is 
transitioning from boat-based to land-based, with 
more people now staying in hotels on the islands. In 
many places, that would be a positive development by 
putting more money into local communities. But when 
people spend more money in a Galápagos community, 
it draws more residents to an environment that cannot 
handle them. In practice, land-based tourism here can 
do more harm than boat-based tourism. 

“In most places, tourism is one of the things 
you do to benefit people who have lived there for 
generations and generations,” Nahill explained. “But in 
the Galápagos, everyone is a transplant. No one lived 
there until tourists started coming. It flips the whole 
community benefit aspect on its head.”

Traveling to places with less-sensitive ecosystems 
or where fewer people go can have less effect on the 
environment. Plus, your visit has greater economic benefit. 

“You’re a drop in the bucket at a popular destination,” 
Nahill said, “but at a lesser-known site you have a lot of 
value to that community and its efforts to preserve its 
natural resources.” He recommends always seeking out 
smaller, community-oriented providers for everything 
from lodging to meals to tours. 

Every trip creates a carbon footprint. Between 2009 and 
2013, tourism’s global carbon footprint accounted for about 
8 percent of global greenhouse gas emissions, according to 
a May 2018 article in the Nature Climate Change journal 
— four times more than previously estimated. That’s a 
good argument for purchasing carbon offsets for a trip. 

“We try to look for a local offset option,” Nahill 
said. “Not one that takes your $20 and supports some 

unspecific thing somewhere.” He recommends the 
Ocean Foundation’s SeaGrass Grow, which restores 
and protects seagrass beds. These store up to 35 times 
more carbon than Amazonian rainforests and provide 
habitats for fish and small invertebrates.

Travelers can also volunteer at destinations they 
visit, such as conducting fish surveys with Reef 
Environmental Education Foundation (REEF) or 
cleaning up trash with Project Aware. “Don’t just go 
and see — go and do,” Nahill said. Choose responsible 
volunteering, and be aware of the effect on wildlife. 
In general, a nonprofit conservation organization is a 
better bet than a for-profit company. 

Participating in citizen science also helps. “We’re 
really keen on citizen science to help understand what 
goes on in the Galápagos Islands and elsewhere,” Walsh 
said. “Park rangers and tour guides are not enough eyes 
in the Galápagos, the second-largest marine reserve on 
the planet. But so many people take photos now, and 
cameras have geolocation information in them.” 

“The spin could be that the Galápagos Islands are 
under crisis and people shouldn’t contribute to that 
by going there,” Walsh said. “But that’s not what 
we’re looking for. We are looking for sensitivity to 
what is going on there and in other protected areas. 
It is important for people to come to protected 
spaces, to become more insightful about the 
challenges and to leave with a renewed commitment 
to protecting these places.”

It is important, he added, for people to follow the 
rules and appreciate why those rules exist. “Some 
people chafe about limits on the number of people on a 
boat or on its comings and goings, but managers in the 
Galápagos take the responsibility seriously — not just 
to Ecuador, but to the world.” 

Divers can help by serving as extra eyes and ears in 
protected areas and by following rules designed to protect 
the world’s sensitive ecosystems for all of us. AD

From far left: A spotted eagle ray at Darwin’s Arch, a family 
photographing marine iguanas, endemic Galápagos penguins, 

yellowtail surgeonfish, an uncrowded dive site because of 
regulated dive itineraries, king angelfish, Galápagos sea lion

http://alertdiver.com/
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Piston or 
Diaphragm: 
Does It 
Matter?

F
irst-stage scuba regulators convert 
high pressure to intermediate pressure 
and must deliver gas at a constant 
intermediate pressure, relative to depth, 
to the second stage for divers to breathe 
easily. To maintain constant delivery 

despite changes in water conditions, depth, breathing needs 
and pressure in a scuba cylinder, first stages have a sensing 
mechanism that adjusts to these changes, allowing for 
constant pressure and delivery regardless of the conditions. 

There are two main ways for these devices to respond 
to changes in supply pressure, demand and depth in 
real time. Diaphragm-sensed regulators use a flexible 
element to adjust to these changes and to ensure 
constant outlet pressure and flow relative to depth; 
piston-sensed regulators use a sliding metallic piston 
that moves to adapt to these variations. 

Some divers think that piston regulators are lighter, 
smaller, and more reliable, robust and sensitive to 
changes. Some believe they perform better at depth, 
accommodate greater gas flow, function more reliably 
in freezing conditions and are cheaper to maintain 
despite initially being more expensive. Those who 
prefer piston regulators claim they are a better value 
for their money than any diaphragm product.

Other divers swear by diaphragm regulators, finding 
them to be superior in terms of all the above-stated 
advantages. Traditionally, diaphragm regulators are 
sealed from the environment to reduce the likelihood 
of any internal corrosion or freezing in cold water.

The truth is that modern, good-quality regulators 
are designed, machined and built so well that the 
limitations and bad experiences of the past are no 
longer the reality. Personal preference, rather than 

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



operational capacity, now governs divers’ decisions. 
The average diver would likely be unable to discern a 
difference in performance between the two types of 
regulators in most types of diving. If your regulator 
type suits you, then stay with it. If you are purchasing a 
new regulator, you may want to consider how you will 
be using it before making your final decision.

Think about what kinds of diving you intend to do, 
ask questions, and research recommendations based 
on your intended activities. Try several regulators if 
you can, and then get the one that performs best for 
you. For 90 percent of diving activities, the regulator 
type does not matter. If you will occasionally be 
diving where a specific regulator type may be advised 
based on the environment, then you can always rent 
something more suitable for those specific conditions. 

For example, strenuous diving at depths below 
300 feet may raise concerns about gas flow. Inquire 
about a regulator’s performance being able to meet 
the maximum demand without affecting ease of 
breathing. Similarly, if you dive where surface 
temperatures are freezing, choose a regulator 
rated to perform at those surface and underwater 
temperatures without seizing up.

Divers who migrate from air to gas mixtures, 
especially with oxygen varying from hypoxic levels 
to pure oxygen, should select a regulator that is 
compatible and safe for use with elevated oxygen levels. 

Check for this certification and rating with the dealer 
or manufacturer. 

Regardless of which type of first stage you choose, 
follow the manufacturer’s guidelines for use and 
maintenance. Failing to follow the manufacturer’s 
requirements to regularly service the regulator or 
using spare parts not provided or approved by the 
manufacturer will void any warranties or certifications. 
Such negligence could be a contributing factor to a 
regulator failure, regardless of type.

Some divers use compressed gas to blow off the 
inlet to the regulator after the dive or after rinsing the 
regulator. Doing that will simply blow water and any 
other debris into the regulator and may make the seat 
fair game for damage, corrosion and potential leaking or 
seizing, regardless of the regulator type. To prolong the 
life of your regulator, use a microfiber towel to clean the 
regulator inlet and the dust cap, which ensures optimal 
reliability and preserves your regulator (along with the 
hearing of those around you). 

Regulator reliability and lifespan are almost entirely 
dependent on human elements such as proper use and 
maintenance, not regulator design or configuration. 
When purchasing a new first stage, do not base your 
decision on whether it has a piston or a diaphragm. 
Choose the one you like that is the best suited for your 
preferred type of diving, and follow the manufacturer’s 
recommendations for care and service. AD

The most 
important factor 
in a properly 
working regulator 
is not what you 
use but how you 
use it. Personal 
preference 
can guide your 
purchasing 
decision; modern 
regulators 
from a quality 
manufacturer are 
built to a high 
standard. Proper 
use according to 
the manufacturer, 
regular cleaning 
and routine 
maintenance will 
increase the life 
and reliability of 
your regulator.
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“Regardless of which type of first stage you choose, 
follow the manufacturer’s guidelines for use and maintenance.”
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CUTTING FOR CONSERVATION
Text and photos by Henley Spiers
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F
ar offshore in the Pacific Ocean, we 
are looking for signs of pelagic life. 
The rounded head and shell of a 
turtle occasionally break the flat, blue 
surface. I jump in with a snorkel in 
hope of a close encounter, but so far 

each turtle has made a rapid exit into the depths as I 
approached. Undeterred, I clamber back on board and 
tell myself the next one will be friendlier.

When we see another turtle a little later, I am glad it 
stays in place as I approach it. Finding the turtle entangled 
in a deep-sea fishing pot line, however, soon eradicates 
my optimism. This loggerhead, which the International 
Union for Conservation of Nature and Natural Resources 
(IUCN) Red List of Threatened Species classifies as 
vulnerable to extinction, is thrashing against the binding 
rope in a desperate attempt to break free. 

I put aside my camera and make a quick tour 
around the loggerhead to survey the situation. 
Maneuvering carefully for fear of causing further harm 
or being bitten by the panicking turtle, I manage to 
unloop some of the rope from the animal. It remains 
trapped, however, as part of the rope is tightly coiled 
around its right flipper. With only one free hand to 
work with (the other tightly grasps the camera) and 
without a cutting device, I shout to the boat for help.

Mark and Kim, freediving photographers from 
Hawaii, quickly join me, bringing with them extra hands 

and a dive knife. Freeing the turtle from its last binds 
requires us to work close to the highly stressed animal 
that is fearing for its life. The in-water commotion 
attracts some curious sea lions that dip and dive while 
watching this unusual spectacle. After a few tense 
moments, the turtle is free and escapes to the deep.

While working as a dive professional, I always carried 
a cutting device, which I rarely used. Although required 
by standards, it seemed like a “nice to have” rather 
than “need to have” piece of equipment, and the risk 
of entanglement is minimal while diving on coral reefs. 
Plus carrying a big knife in the water seemed to me to 
reflect a kind of diving machismo, which I abhorred.

This experience off Mexico’s Pacific coastline, 
however, taught me that cutting devices have a place 
on every dive trip. In a sea fraught with more and 
more dangers for marine life, carrying a cutting device 
is just as much about rescuing corals from ghost-
fishing nets or animals from discarded rope and plastic 
as it is about saving yourself or your buddy. AD 

From left: A loggerhead turtle tries desperately to 
free itself from a fishing pot line far out at sea. 

Kim uses a knife to carefully cut away the tightly 
coiled line on the turtle’s right flipper.

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

mailto:M2M@dan.org
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MARKETPLACE

Available at your fingertips!

The Alert Diver 
archive is waiting for 

you at the iOS and 
Android app stores. 

Search “Alert Diver” 
for the free app.  

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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Sharks and Dolphins in the Bahamas!

With the Dolphin Dream Team! The best boat and best service!
Dolphin and shark trips are typically separate trips.  

Dolphin trips are great for kids and the whole family.
www.sharkexpedition.com • www.dolphindreamteam.com  
inform@dolphindreamteam.com • Ph 001 561 635 5065
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CATS HARK 
BIRT H
Argentario Coast, Grosseto, Italy
By Filippo Borghi

Small-spotted catsharks 
(Scyliorhinus canicula) in the 
Mediterranean Sea leave their eggs 
near the end of summer. Having 
seen five or six eggs during the 
previous week, I returned to shoot 
the eggs again, hoping to see some 
embryos further along in their 
development. I noticed this egg 
with the catshark starting to hatch, 
witnessing for the first time in my 
life this incredible moment.

Nikon D800E, 105mm lens, 1/125 
sec, f/20, ISO 100, Ikelite DS160 
strobe, Subal housing; 
instagram.com/filippoborghi5

H I G H L Y 
H O N O R E D
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LIABILITY INSURANCE 
FROM A TRUSTED LEADER

PL
PROFESSIONAL LIABILITY

For individual dive pros

 Recognized by major training agencies

 Customized coverage available

GPL
GROUP PROFESSIONAL LIABILITY

For all dive pros on sta� 

 Protect all dive pros on one policy

Worldwide protection

GL
GENERAL LIABILITY

For dive centers & businesses

 Backed by Lloyd’s of London

 A� ordable, low premiums

Explore with DAN
@diversalertnetwork

DAN.org/LIABILITYSubject to the terms, conditions, and limitations of DAN Risk Retention Group Master Policy-105. 
Coverage may vary and may not be available in all states, countries, or territories.
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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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