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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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Text and photos by Stephen Frink
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country that has seas resplendent with 
spectacular coral and diverse marine life 
and jungles full of birds and monkeys. 
Malaysia is perfect for an endless 
summer adventure.

88  THE ALLURING HUES OF  
      FRENCH POLYNESIA
 Text by Allison Sallmon;  
 photos by Andy and Allison Sallmon

Every imaginable hue of blue mixes in 
the lagoons and open waters of the South 
Pacific surrounding the more than 100 
islands and atolls comprising French 
Polynesia. The gentle sway of life on 
land gives way to craggy reefs, vigorous 
currents and dense swarms of sharks. 

ON THE COVER: 
While many ocean environments 

worldwide are showing acute signs 
of distress, the marine mammals 
in Monterey Bay, California, are 

flourishing. Humpback whales 
(Megaptera novaeangliae) are a 
common sight there, but to see 
five humpbacks lunge feeding 

is rare indeed. Bob Talbot shot 
this photo off his home waters 

of Monterey using a Nikon D810 
camera and 80-400mm f/4.5-5.6 

lens at 80mm with settings of 
1/2000 sec @ f/8 and ISO 400.
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Bumphead parrotfish (Bolbometopon 

muricatum) are perhaps the most 
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and stopping occasionally to graze 
on algae and small mollusks.  

Photo by Stephen Frink
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Freediver Anna von Boetticher looks up at the 
stars from underwater. The visibility of the sky 
and the freshwater layer close to the ice shows 
that sometimes a different perspective gives a 
surprising view. Photo by Tobias Friedrich 
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FROM THE 
SAFETY STOP

PERSPECTIVES

E ven before I worked in the dive 
industry, I spent almost all my 
free time diving. Lucky for me, 
my wife shared my passion, and 
together we made almost every 
trip a dive trip.

As is the case with anything, our experiences 
varied. Sometimes we went diving with groups or 
operations that were ordinary; we’d return safe and 
sound, go back to our daily routines and not think 
about them again. Many other times, however, we’d 
board a boat to meet our captain, crew and fellow 
divers and instantly feel like we belonged.

After considering why we felt more at home on 
some boats than others, I realized it wasn’t just 
that we all loved diving or happened to hit it off 
— it was a sense of security. Our crew genuinely 
cared about our well-being and showed us that 
our safety was their greatest concern. Some crew 
members even said exactly that. 

The level of care that dedicated dive 
professionals provide for their customers is 

special. I’ve seen divemasters leap overboard to 
recover dropped gear, and I’ve seen instructors 
give their all to assist injured divers. Dive 
pros and boat captains often go to impressive 
lengths to keep their passengers and divers out 
of harm’s way.

By Bill Ziefle

YOUR SAFETY  
IS OUR  
GREATEST CONCERN

“When the diving is good, business is booming 
and any incidents are minor, it can be easy to 

assume that nothing will go wrong. The truth is 
that no matter how well we prepare,  

accidents can still happen.”
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When the diving is good, business is booming 
and any incidents are minor, it can be easy to 
assume that nothing will go wrong. The truth is 
that no matter how well we prepare, accidents can 
still happen. 

On September 2, 2019, we witnessed one of the 
deadliest tragedies in the history of recreational 
diving. The fire aboard the Conception sent 
shockwaves through the dive community and left 
many of us wondering how something so awful 
could happen in a place where many of us have 
done memorable dives. 

At this point no one has all the answers, and 
we may never have them, but as we recover from 
this heartbreaking loss we must remember that 
emergencies do not discriminate. Ill-prepared or 
reckless divers are not the only ones who get hurt. 
As a community, we must do everything we can 
to prevent incidents and stand ready to respond to 
those that happen. 

Fortunately, emergencies are rare in diving, but 
their rarity can make them even more lethal. After 
logging 1,000 dives, a diver might start skipping 
buddy checks. After logging 1,000 more dives 
without any problems, however, this diver might 
have a catastrophic equipment malfunction that 
a buddy could’ve caught just by looking over the 
gear during a predive check. 

Skipping one safety drill, postponing a boat repair 
or using a regulator that hasn’t been serviced in 

three years may have no consequences, but on the 
other hand it might have dire ones. Making the 
time to adhere to — or exceed — safety standards is 
a small investment with huge returns. 

One of DAN’s most important functions is 
to provide divers with reliable information and 
resources they can use to improve your safety. We 
encourage all divers to read our incident reports, 
review our Health and Diving Reference Series, 
create emergency action plans, keep certifications 
up to date and participate in continuing education. 
We urge dive professionals and dive business 
owners to take advantage of our free Hazard 
Identification and Risk Assessment (HIRA) 
program to ensure every aspect of their dive 
operations are running as safely as possible. 

Thomas Edison once said, “We shall have no 
better conditions in the future if we are satisfied 
with all those which we have at present.” If we set 
our bar at the minimum acceptable standard and 
feel secure in that, we can’t expect safer diving in 
the years to come. 

Your safety is our greatest concern and the 
heart of everything we do. We strive every day to 
set the bar higher, and we encourage every dive 
business owner, every dive professional and every 
diver to do the same. Not every incident can be 
prevented, but if we all strive to make each dive 
safer than the last, we will make the world a safer 
place to dive. AD

“Your safety is our greatest concern and the 
heart of everything we do. We strive every day  
to set the bar higher, and we encourage every 
dive business owner, every dive professional  

and every diver to do the same.”

http://alertdiver.com/


W e tend to avoid topical 
articles in Alert Diver, 
assuming that anything 
current will be old news by 
the time the quarterly issues 
hit members’ mailboxes. 

As I write this, it was just last week that Hurricane 
Dorian hit the Bahamas, but it will be years before 
this storm’s impact will be forgotten. Dorian was 
especially hard on the Abaco Islands and Grand 
Bahama, making landfall as a Category 5 hurricane 
with sustained winds of 185 mph, gusts in excess of 
220 mph and storm surge to 20 feet in some places. 
The strongest hurricane on record to make landfall 
in the Bahamas, Dorian slowed and continued to 
stubbornly batter the islands for more than two days, 
causing tremendous destruction.

This is a generational storm that people will 
remember, just as people in South Miami, Florida, 
relate the pain of living through Hurricane Andrew 
and folks on St. Croix tell stories of what it was like 
surviving Hurricane Hugo. In Dominica, the Virgin 
Islands and Puerto Rico, September 2017 brought the 
almost unimaginable devastation of Hurricane Maria, 
and the Florida Keys had a direct hit from Hurricane 
Irma that same month. Both Maria and Irma were 
Category 5 storms that did immense damage. 

In 1998 Hurricane Mitch killed 11,000 people in 
Central America, including 7,000 in Honduras alone. 
The great Labor Day hurricane of 1935 forever changed 
the development of the Florida Keys by decimating 
Henry Flagler’s Florida East Coast Railway (FEC). Unable 
to afford rebuilding the “Railroad That Went To Sea,” 
Flagler sold the right of way and remaining bridges to 
the state of Florida for construction of the Overseas 
Highway, leaving us to imagine how the islands would 
have evolved with the railroad intact.

Weather predictions are more accurate these 
days, and we tend to know far enough in advance if 
evacuation will be necessary — if one has the means 
to evacuate. Not everyone in the path of a hurricane 
will have options. People tend to know somewhat in 
advance approximately where a hurricane will land, 
even if they don’t know how powerful it will be at 
landfall or how long it may take for the storm to pass. 
If you are a tourist visiting an island that is threatened 
by a hurricane, you leave. If you have planned well, you 
have trip insurance and will heed the warning and fly 
out in time, suffering little more than an inconvenience. 
For those with property and ties to the destination, the 
challenges are far greater.

Hurricanes tend to be targeted in their destruction. In 
the Bahamas, for example, Dorian caused catastrophic 
damage to Marsh Harbor and other Abaco islands, while 

FROM THE SAFETY STOP
PUBLISHER’S NOTE
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TRYING TO REASON WITH HURRICANE SEASON
Text and photo by Stephen Frink

Brendal Stevens, a dive operator on Green 
Turtle Cay in the Abacos, explores the 

wreck of the San Jacinto.



New Providence and Nassau, only 125 miles south, 
came through mostly unscathed. For a nation of 700 
islands that derives most of its income from tourism, 
the perception will probably remain that Hurricane 
Dorian hammered the entire Bahamas.  

The Bahamas Dive Association (BDA) addressed 
the likely misperception in the weeks after Dorian 
passed, while recovery efforts were just ramping up 
in the affected islands to the north.  

The Bahamas Diving Association would like to 
express our hearts and prayers to those operators 
in the Abacos and portions of Grand Bahama 
Island as they recover and rebuild from Hurricane 
Dorian. All 32 members of the association offer our 
condolences to the families of those lives lost during 
the storm. We have heard from all our operators, 
and the only adversely affected areas are sadly the 
Abacos and portions of Grand Bahama Island. All 
the rest of the country’s resorts, dive operators and 
liveaboards are up and running on their normal 
dive schedules.… The best way for other divers to 
help, aside from donating to the Bahamas Red 
Cross (bahamasredcross.org) is simply to come 
back. Dive resorts, operators and liveaboards need 
your business, and thousands of dive sites are open 
with excellent diving. The Bahamas spirit is strong, 
and those hard-hit areas will rebuild. Resiliency is 
within the Bahamian DNA.…

Perhaps soon, maybe even by the time you read 
these words, we’ll have the opportunity to dive with 
sharks off Freeport and explore Theo’s Wreck again. 
The swim-throughs off Green Turtle Cay will be full 
of glass minnows, the friendly grouper will be posing 
before our dome ports like always, and we’ll have the 
opportunity to once again explore the San Jacinto 
wreck off Treasure Cay.  

I look forward to that day. The BDA message 
bears repeating: “The best way for other divers to 
help … is simply to come back.” I encourage you to 
do so, and in the meantime take a dive holiday to 
the other parts of the Bahamas that were unaffected 
by the storm. The government will need to make 
massive infrastructure investments, and their 
revenues derive from tourism. If doing the right 
thing means taking a dive trip to the Bahamas, that’s 
a hurricane-relief initiative I will gladly embrace.

To learn more about the ongoing relief efforts in 
the Bahamas, visit bahamas.com/relief. AD
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LESSONS LEARNED
First, I am very happy the diver profiled in the Spring 
2019 Skills in Action column was not injured during 
this incident. Second, I very much appreciate the diver 
sharing her experience. All too often near misses like 
this go unreported, which deprives the rest of the dive 
community of a learning experience.

Based on the information the diver provided, it 
seems that she is getting less than optimal training. The 
following are some obvious issues:
• The instructor rushes the class to get into the water.
• The students do not perform predive gear checks or 

review the dive plan.
• The diver did not track bottom time or gas pressure 

(the instructor signaled when to start ascent).
• The first time the diver checked her pressure gauge 

was when it became difficult for her to breathe.

It is unfortunate that the diver is participating in a master 
diver class where it appears the most basic of dive safety 
skills have not been reinforced. I don’t blame the diver, 
but I do suspect that the training the diver has received 
up to this point in her dive career has not emphasized and 
stressed the necessary basic skills (predive checks, dive plan 
review, equipment awareness, buddy awareness, etc.). It 
was good to see the diver was able to remain calm and 
request help from another diver, but it was unfortunate the 
diver lost contact with her assigned buddy.

From a standpoint of safety and an effective learning 
environment, I find it unfortunate that the instructor was 
negatively lecturing the group and rushing them to get 
into the water. I can’t think of any valid reason to sacrifice 
safety when diving.

The diver is correct in stating that each diver 
is responsible for themselves, but it is also the 
responsibility of the instructor to provide a proper and 
safe learning experience for the student to thrive in.

— Dave Potter, Shelburne, Vermont

Thanks for sending us your thoughts about the article 
“Keep Breathing” from the Spring 2019 issue. I shared 
your email with the author, and this is her reply:

“Thank you, and I appreciate your response. Like 
I stated in the article, I wasn’t prepared. I was 
also disappointed with the instructor and did not 
take classes from him again. I appreciate Dave’s 
last statement: ‘It is also the responsibility of the 
instructor to provide a proper and safe learning 
experience for the student to thrive in.’ I hope that 
other instructors read this article and realized 

that they sometimes should slow down to do things 
properly and safely.”

Fortunately, she is now an avid diver, so I believe she 
sought further training by skilled dive professionals and 
has gained good experience over the years. 

— Brian Harper, DAN Communications Director

BATTLING BACKSCATTER
I was very impressed with the beauty and composition of 
the photos in your Summer 2019 issue, but I was struck 
by how different these images are from the photos I took 
as a professional photographer from 1981 to 1995.

Using strobe illumination on close-up images 
such as the cover image and on pages 101 and 103, 
I failed to detect even a hint of the omnipresent 
backscatter that was present in the images I took 
years ago, especially with a pure black background. 
How is this possible?

— Curtis Degler, via email

Minor retouching such as working on backscatter is part 
of the digital workflow in taking an image to publication. 
We expect that, and the rules from the Ocean Views 
photo contest do not prohibit it. We get the RAW 
unaltered shot along with the processed file so we can be 
certain there is no cloning or excessive Photoshop magic 
in the final image, but the modest (and easy) backscatter 
removal of white particles against back is permissible.

Like you, I was shooting slides in the same period you 
referenced, 1981 to 1995, and threw away lots of slides 
because of the presence of backscatter. Different tools 
are available to us today. Thanks for noticing.

— Stephen Frink,  
Alert Diver Publisher
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FROM THE SAFETY STOP
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This butterfly blenny in a glass jar 
is striking against a clean black 
background without backscatter.



DAN IS FOR DIVERS
I just finished reading the 
Perspectives article by Bill 
Ziefle in the Summer 2019 issue 
of Alert Diver. I am a scuba 
spearfisherman, and a mentor 
and friend of mine told me 
about DAN some years ago. He 
said it was the cheapest and best 
form of insurance I could have 
for what we do and that when 
he ran his commercial business 
he made sure that divers on 
his boat had it. I purchased 
the insurance and soon after 
upgraded to the Guardian plan. 
When my daughter started to 
spearfish with me, I added her 
as well.

I have had to tap DAN on 
the shoulder once for an odd 
vestibular sequence of events 
while diving. It was very 
reassuring and comforting to 
have DAN in my corner for 
information and for defraying 
the medical costs incurred.

— David Brown,  
Largo, Florida

DIABETES CLARIFICATION
In the Safety 101 article 
“Diabetes and Diving” 
(Summer 2019), Candace Reno, 
Ph.D., wrote: “The current 
recommendation for divers 
with diabetes is to wear a 
continuous glucose monitor 
while diving so they can closely 
watch their glucose levels.” Based 
on a recent European study, 
DAN Europe recommended 
that divers “consider using a 
continuous glucose monitoring 
(CGM) system to check blood 
glucose in real time.” The article 
didn’t clarify that a monitor 
approved for diving isn’t 
commercially available at this 
time, and therefore this does not 
replace the current monitoring 
recommendations. AD
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All packages include 7 nights, airport transfers, hotel tax and service charge. Rates are per person, double occupancy, subject to currency 
fluctuation, availability and standard terms and conditions. Contact your local dive shop or Caradonna Dive Adventures to book these

outstanding packages. Caradonna Dive Adventures is an active member of USTOA.
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Call to Book
800-328-2288
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Borneo Divers Mabul Resort
Daily 3-tank boat dives, unlimited 
house reef diving, 1 day dive to Sipadan 
including permit, all meals daily.
Valid through 3/31/21.

$1752
KAPALAI

Sipadan Kapalai Dive Resort
Daily 3-tank boat dives, unlimited 
house reef diving, all meals daily.
Valid through 3/31/20.

$2225
MABUL

Sipadan Water Village Resort
Daily 3-tank boat dives, unlimited house 
reef diving from 6am-6pm, all meals daily.
Valid through 12/31/20.

$3249
SIPADAN

Seaventures Dive Rig Resort
3 boat dives per day, unlimited house 
reef diving, all meals daily.
Valid through 12/31/20. Book by 12/31/19.

$1771
TIOMAN ISLAND

Tioman Dive Resort
15 guided boat dives, 1 night dive, 
unlimited shore diving, breakfast and 
lunch daily, dinner on the first night.
Valid through 11/30/21. Book by 12/31/19.

$1130

C

M

Y

CM

MY

CY

CMY

K

AD-Malaysia-23-DEMA.pdf   1   8/28/2019   12:15:57 PM

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


14  |  FALL 2019

DIVE SLAT E



ALERTDIVER.COM  |  15

14  WHEN ONE AND ONE COME TOGETHER 
     IN GREENLAND  
20  DIVING WITH A PURPOSE IN NATIONAL   
     MARINE SANCTUARIES
24  TEN YEARS OF THE NEW ALERT DIVER    
26  DAN MEMBER PROFILE      
28  PUBLIC SAFETY ANNOUNCEMENT 
29  TRAVEL SMARTER, PROGRAM SPOTLIGHT

At the border of the ice the shelves 
were drifting around, so Anna took 

the opportunity for a short swim and 
to relax on the ice.

W
hen Erik the Red was exiled 
from Iceland circa 982, he 
sailed west and made landfall 
several weeks and many 
hundreds of miles later. 
Theories about why he called 

this new land Greenland vary from wanting to attract 
settlers to reflecting the possibly warmer climate and 
greener surroundings at that time as suggested by ice core 
data. With an ice sheet now covering 80 percent of the 
country, Greenland is anything but green. But the largest 
island in the world is now being rediscovered by divers 
who travel to this arctic territory seeking encounters with 
giants such as whales, glaciers and icebergs.

As an underwater photographer who makes a 
living exclusively from photography, I have a different 
perspective on destinations and journeys than what a 
hobbyist or casual traveler might have. Before I confirm 
a trip, I think about how and to whom I’m going to sell 
a specific piece. Magazines generally like to print articles 
about traditional destinations such as the Caribbean, 
the Red Sea or Indonesia because many of their readers 
want to go there for vacation. I like to look for different 
approaches in underwater photography or destinations 
that are less likely to have been extensively visited, such 
as the caves beneath Budapest, Hungary. 

Text and photos by Tobias Friedrich

WHEN ONE 
AND ONE COME 
TOGETHER IN 
GREENLAND

http://alertdiver.com/
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Recognizing the abundance of subjects 
found in frigid seas, I got certified 
in drysuit diving and planned to go 
diving in Norway. The tour operator 
also offered a trip to Greenland, which 
I decided to try after studying their 
literature. In 2012 I booked the trip, 
photographed icebergs above and below 
water, and easily sold the story to my 
editorial clients. The only problem was 
that the trip was in August, when the 
visibility underwater is poor due to the 
large amounts of fresh water melting 
from the glaciers as well as the algae 
bloom that starts in early summer.

I returned to the east coast of Greenland 
in the spring of 2015, when the water 
visibility is much better but the water is 
a lot colder. My dive computer showed 
26°F (minus 3°C). In these extreme 
conditions I was finally able to shoot 
some images of icebergs in visibility of 
more than 164 feet (50 meters) to show 
these massive ice structures in their true 
immensity. These images were also well-
received commercially, so in March 2019 I 
immersed myself in Greenland once again.

Anna von Boetticher, the most 
successful German freediver and holder of 
33 national records, was joining the same 
trip. Weather conditions had interrupted 
her plans to dive near icebergs on an 

Antarctica trip the year before, so she intended 
to have that experience in Greenland. We 
discovered that we were on the same trip two 
months before departing, so we planned to do 
some shoots together, which ended up being 
our main objective for two weeks. But before 
even thinking about taking pictures underwater, 
we had some challenges to overcome. 

In East Greenland, March is the middle 
of winter, when the pack ice reaches from 
the fjords far into the oceans. Boat travel is 
almost impossible along the coast, especially 
in the frozen fjords. We moved all our gear by 
helicopter from Kulusuk Airport to Tasiilaq, a 
town 15 miles away with a population of about 
2,000. Until you arrive, you have no idea of 

Anna was diving without a line and depended on the 
photographer to show her the exit hole if she lost sight of it.

Below: The water actually was ice cold, and stormy 
days brought an extreme wind chill temperature, 
making it impossible to warm up on the surface.
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the conditions, especially the ice, 
and the weather may prevent 
you from being outside at all. 

Anticipating losing some time 
to bad weather, we planned a two-
week window for photography. 
The ice and weather conditions 
were perfect when we arrived. 
The Tasiilaq Fjord just outside 
the town had completely frozen 
with a layer of ice 12 to 20 inches 
(30 to 50 cm) thick, but above us 
was blue sky and almost no wind. 
Smaller icebergs were frozen into 
the layer of ice where we were 
planning to dive. 

Getting to the icebergs was 
the next challenge. On some 
ice surfaces it was easy to haul 
the photo and dive gear with a 
snowmobile. Rough ice prevented 
the snowmobile from reaching 
the dive site, however, so we had 
to tow several hundred pounds 
of gear on sledges for the last few 
hundred yards every day, back 
and forth through the deep snow 
on top of the ice. 

We picked a reasonably large 
iceberg as a potential dive site 
and tried to cut some holes 
into the ice. It’s difficult to tell 
how thick the ice is around the 
iceberg. In some places it was up 
to 3 feet (1 meter) thick, making 
it impossible to dig a hole there. 
For safety we needed several 
holes, so it took several hours 
just to prepare the site. 

Physical activity combined 
with the extreme cold posed 
other problems. Wearing thick 
clothes could cause us to easily get 
sweaty while preparing the site, 
which usually isn’t a significant 
problem but is in these conditions. 
Sweat under your drysuit can’t go 
anywhere and can cool you down, 
causing you to get cold very easily 
once you’re in the water — in 
water temperatures nearing minus 
28°F (minus 2°C), this could end 
your dive after a few minutes. We 

http://alertdiver.com/
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worked in teams to share the tasks in short intervals to 
prevent our bodies from sweating. 

The regulators and dive gear were additional 
challenges. The top layer is fresh water, which freezes 
at a higher temperature than salt water. If fresh water 
is introduced into the system and the diver descends 
into the colder salt water, regulators can seize and 
free flow. To avoid this, we deflated our BCDs so we 
could sink to a depth of at least 3 feet before taking 
our first breaths. We still occasionally had free flows 
because of the extreme frigidity of the water, but it 
helped to pour hot salt water into the second stages 
and BCD valves. Once we submerged, it felt like a 
regular coldwater dive, aside from the lips and parts of 
the face exposed to the icy water being painfully cold. 
After a few minutes these parts begin to get numb and 
don’t hurt anymore. 

We wanted to wear the most efficient thermal 
garments underneath our drysuits. Some coldwater 
divers take heated undergarments with them, but they 
require large and heavy battery tanks, which would be 
a problem in our remote destination. Heated back-pain 
belts from the pharmacy worked very well. They warm 
the tissues and will last at least a couple of hours. 

Staying warm in the water depends upon whether 
or not you have good blood circulation. People with 
poor blood circulation may get cold very quickly in 
their hands and feet. Being in the water for 30 minutes 
shouldn’t be a problem, but staying longer will need 
either mental stamina or activity that keeps the blood 
circulating. Once out of the water the body warms 
quickly, especially the hands, but standing on the ice all 
day doesn’t help to heat the feet. Pouring hot water into 
your booties helps. 

It’s easy to warm up between the dives without 
wind and with hot tea to drink, but everything 
becomes much more difficult if there is wind and 
the outside temperature is low. One day we had an 
outside temperature of almost minus 4°F (minus 
20°C) as well as strong winds, which made it feel like 
minus 20˚F degrees outside. After a few minutes out 
of the water everything liquid will freeze, including 
the drysuit you are wearing. Those conditions made a 
second dive that day almost impossible. 

Luckily, most of us were wearing drysuits that at 
least kept us dry inside, in contrast to Anna, who was 
wearing only a 6 mm wetsuit in the water. Due to her 
high activity level (swimming up and down and holding 
her breath), she was able to dive for up to 20 minutes, 
giving me time to get enough shots of her next to the 

icebergs. Her coldwater stamina was important as 
we did several dives a day, if possible, and changed 
locations to get visually different scenarios under the 
ice. It was important for us to show a small human next 
to a huge iceberg for the viewer to feel the scale of these 
incredible masses of frozen water. 

On the early dives we both had a safety line 
attached to us for help with easily finding the exit 
hole. After a few dives we were confident enough 
to dive without the line, which meant an additional 
safety risk but also that the line would no longer be 
visible in the images or interfere with Anna’s dives. 
She had to trust me as both her photographer and 
safety diver. I didn’t take my eyes off her on her way 
back to the hole, even though my instinct usually was 
to immediately look at my images. 

This additional safety rule became very important 
one time when Anna was coming up a little too 
early and couldn’t find the hole. I was aware of the 
situation as soon as I saw her looking around and 
immediately swam toward her while pointing to the 
exit. Fortunately, Anna is professional enough to stay 
calm in a situation like this, and once she looked at 
me she could easily swim back to the hole. 

These extreme conditions need extreme safety 
precautions. Anna, who could easily hold her breath 

Anna von Boetticher joins the author, 
Tobias Friedrich, just before a dive. She 
is about to go under the ice in a 6 mm 
wetsuit, while Friedrich is in a full drysuit.
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for more than three minutes 
while moving, was diving for 
only a maximum of one and a 
half minutes so she would have 
time to react to unexpected 
circumstances. She was heroic in 
her ability to fight off the cold in 
these conditions, even changing 
out of her wetsuit in minus 4°F 
(minus 20°C) temperature. 

My objective in Greenland 
was to get as many shots as 
possible of a freediver with an 
iceberg from different angles. It 
was important to get different 
perspectives of Anna with the 
ice to provide some variety. 
We varied the perspective with 
some images showing Anna 
from a distance and some with 
her in the middle of the ice. 
We quickly got a good portfolio 
of shots that established the 
adventure, which then gave us 
time to experiment with other 
ideas and perspectives. 

One time Anna took one of 
my Keldan video lights with her 
to have an extra light source to 
illuminate the ice from below. 
She was able to entertain my 
idea of sitting upside down 
under the surface on a piece of 
ice. The freshwater layer was 
almost 3 feet (1 meter) thick, so 
the halocline presented some 
interesting imaging possibilities 
as well. We had some stormy 
days in Greenland, but the first 
days were so productive we were 
satisfied with our collaboration 
after only a week. 

Conditions can change quickly 
in Greenland, and just two 
hours after we left the whole ice 
pack in the fjord broke off and 
floated out to sea, eliminating 
diving opportunities in the 
bay. While we were lucky with 
the conditions, our teamwork 
allowed us to capitalize on the 
luck to successfully create our 
images under the ice. AD

http://alertdiver.com/
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José Jones and Jay Haigler of 
DWP measure artifacts along the 
baseline on the potential site of 
the Guerrero in 2010. 
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DIVING WITH 
A PURPOSE IN 
NATIONAL MARINE 
SANCTUARIES
VOLUNTEER ARCHAEOLOGISTS HELP UNCOVER 
HISTORY BENEATH THE WAVES.
By Brenda Altmeier

W
hen has diving ever been without a purpose? 
(Have you ever not thought about diving with 
a purpose?) Most divers focus on their own 
personal reasons for diving, usually driven by 
the visceral experience of breaking away from 
terra firma to a place where humans don’t 

dominate the landscape. Your time is limited on earth, but even more so 
underwater, making the experience a little more serious. 

As humans, we desire to test our strength and expand our horizons. 
Many divers find their horizon along 100 miles of ancient coral reefs in 
the Florida Keys, a once-desolate island chain spreading southwest from 
the tip of mainland Florida. Centuries of travel, discovery, inhabitation 
and development have created the Florida Keys as we know it today. 
Residents and visitors who once focused on fishing and tropical weather 
now find pleasure in the fathoms awaiting their arrival. 

Over the past 15 years divers from the nonprofit organization Diving 
with a Purpose (DWP) have gone beyond the pursuit of personal 
experiences. By donning 60 pounds of gear, grabbing tape measures and 
slates and plunging into the sea, they began seeking answers to questions 
once only pursued primarily by maritime archaeologists. 

DWP started as a partnership between members of the National 
Association of Black Scuba Divers and Biscayne National Park in 2004. News 
of a lost slave ship named Guerrero off the coast of the Keys sparked a fire in 
the heart of DWP’s founding director Ken Stewart, who relentlessly pursued 
a way to find out more. His quest led him to Biscayne National Park and 
Brenda Lanzendorf, a maritime archaeologist who served with the National 
Park Service until her untimely death in 2008. Lazendorf’s willingness to help 
cultivate the enthusiastic dive group provided the confidence they needed to 
organize and start planning annual visits to the park, where they trained new 
advocates and participated in archaeological projects under Lanzendorf’s 
direction. As DWP flourished, so did its membership and participation, 
which eventually expanded beyond the national park.

Today DWP is a community-focused organization that provides maritime 
archaeology and ocean conservation education, training, certification and 
field experiences for adults and youth. Of special concern are the protection, 
documentation and interpretation of African slave-trade shipwrecks and the 
history and culture of African-Americans who provided labor and expertise 
for U.S. maritime enterprises.

http://alertdiver.com/


In 2009 DWP began an official collaboration with the 
National Oceanic and Atmospheric Administration 
(NOAA) Office of National Marine Sanctuaries. Since 
the start of this partnership, DWP has supported 
sanctuaries through collaborative projects and focused 
investigations on historical sites across the country. A 
timeline of important projects follows.

Florida Keys National Marine Sanctuary  
(2012, 2014, 2015)
Elbow Reef, Key Largo
The steamship Hannah M. Bell (aka “Mike’s wreck”), 
built by Ropner and Son in Stockton-On-Tees, England, 
launched into the Tees River on March 20, 1893. The 
vessel had two triple-expansion engines that generated 
1,000 horsepower from two boilers. The ship made 
transatlantic trips between European ports, the U.S. 
East Coast and Gulf Coast, and Caribbean and South 
American ports while carrying a variety of bulk cargo. 
It ran aground at Elbow Reef on April 4, 1911, and 
became a total loss after salvagers were unable to 
recover any cargo. NOAA staff with the support of 
DWP organized three projects, which resulted in 
a detailed site map of the 315-foot shipwreck that 
identified features of the ship such as its framing 
pattern, bulkhead, deck beams and riveted construction. 

State of Michigan (2015),  
Lake Huron, Alpena, Michigan 
A P-39Q Airacobra plane was lost over Lake Huron 
on April 11, 1941, during a training mission from 
Michigan’s Selfridge Field near Detroit. The plane was 
operated by Tuskegee Airman 2nd Lieutenant Frank 
H. Moody, one of the first African-American military 
aviators in the U.S. Armed Forces. During World War 
II, African-Americans were subject to Jim Crow laws 
that enforced racial segregation in the southern United 
States. These brave men dedicated their lives to fighting 
for the U.S. even though the American military was 
racially segregated. Lt. Moody’s plane was found  
April 11, 2014, 70 years to the day of his fatal accident. 
In a 2015 joint effort with the state of Michigan, NOAA 
and local law enforcement, DWP divers descended on 
the lost plane with tape measures and writing slates to 
document this important piece of history.

Florida Keys National Marine Sanctuary (2016, 2017)
Elbow Reef, Key Largo 
The Scottish steamship Acorn was built in 1880 in the 
Thistle Works shipyard in Paisley on the White Cart 
Water, a tributary of the River Clyde. The Campbell 
and Co. vessel carried cargo around the Atlantic 
but wrecked in 1885 at Elbow Reef, just south of the 
Hannah M. Bell. NOAA staff, with the support of 
DWP, created a detailed site map of the 165-foot 
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Clockwise from top left: Emily Dietrich prepares to print artifacts. 
Corey Malcom performs photogrammetry. The wing star from the 
Airacobra is still visible as a diver records site information. This 
sketch is from the wreck site of Lt. Moody’s plane. 
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steamship that now sits in 20 feet 
of water. The site map reveals 
the vessel’s propeller blades and 
remains of the ship’s boiler.

Florida Keys National Marine 
Sanctuary (2018)
Molasses Reef, Key Largo
First launched into the Adriatic 
Sea in 1884, the Slobodna was a 
170-foot composite-built ship with 
iron framing and wood planking 
— a transitional construction 
style before all-steel vessels 
predominated. Hoping to profit 
on the European demand for 
cotton, Slobodna’s owner set off 
to America with the dream of a 
large payday. The vessel reached 
the New Orleans Cotton Exchange 
in Louisiana, where its hold was 
jammed with 4,500 bales of cotton. 
The heavily laden sailing vessel 
left New Orleans hoping to beat 
competitors to the markets in the 
Baltic. As it sailed past Key Largo, 
wind and tide brought it too close 
to Molasses Reef, where it ran 
aground on March 16, 1887. 

Wrecking vessels, which were 
somewhat equivalent to modern-
day on-water assistance services, 
salvaged much of the cotton 
cargo but could not save the ship. 
The story educates us about how 
the Florida Keys fit within the 
maritime history of the Atlantic. 
Ships such as Slobodna connected 
European manufacturing centers 
to American agricultural export 
markets in the South, contributing 
to that region’s economic revival. 
Similarly, the sale of Slobodna’s 
salvaged cotton brought economic 
prosperity to Key West. 

DWP’s dedication and 
volunteerism is not only self-
gratifying but also serves the 
greater community by endeavoring 
to engender appreciation for 
what awaits underwater explorers 
and how we can learn from the 
experiences of others. Large and 

complex sites such as the Hannah 
M. Bell, Acorn and Slobodna 
require hundreds of hours of 
tedious and time-consuming dives 
to measure and document the 
areas, with even more hours spent 
on the enormous undertaking of 
postdive data transfer.

While DWP has wholeheartedly 
supported a wide array of 
projects over the years, the 
Guerrero continues to be one of 
its prime objectives. Since 2003 
DWP, sanctuary staff and Corey 
Malcom, director of archaeology 
for the Mel Fisher Maritime 
Heritage Society, have continued 
to keep alive the Guerrero story 
and investigation. His report is 
available at melfisher.academia.
edu/CoreyMalcom. 

Since 2005 more than 500 
divers have participated in 
DWP projects in six countries. 
Their contributions total 1,800 
hours of global, community, 
environmental and history-focused 
public projects, which are part 
of a featured exhibit titled “DWP 
15-Year Odyssey: Restoring Our 
Oceans, Preserving Our Heritage” 
at the History of Diving Museum 
in Islamorada, Florida, through 
December 31, 2019.

Leaving a legacy gives DWP 
a purposeful mission. The hope 
is that through advocacy for 
underwater cultural heritage 
preservation, local Florida Keys 
communities and visitors alike  
will recognize Florida Keys 
shipwrecks for the unique 
experiences they offer.

Diving with a Purpose is a 
journey shared by all of us. DWP’s 
collective body of work is the legacy 
and human record of our ever-
increasing need to have purpose 
above and below the waves. AD

Brenda Altmeier is the maritime 
heritage coordinator at the Florida 
Keys National Marine Sanctuary.
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T
his issue of Alert Diver marks the 
10-year anniversary of the Winter 
2009 redesign of the magazine as a 
coffee-table quarterly. Longtime DAN® 
members may recall that the previous 
iteration of the bimonthly Alert Diver 

was quite rich with medical and research content but not 
particularly lavish in terms of print production values. It 
was a different product for different times.  

DAN published the first Alert Diver in the fall of 
1983 as an eight-page black-and-white newsletter for 
its members. The National Diving Accident Network 
(NDAN) started in September 1980 with a two-year 
grant from the National Oceanic and Atmospheric 
Administration (NOAA) and the National Institute 
for Occupational Safety and Health (NIOSH), with 
a mandate codified by the Undersea and Hyperbaric 
Medical Society to create “a national organization 
where one phone call, from anywhere, could connect 
the caller to a specialist in diving medicine 24 hours 
a day, who could provide information and who had 
access to working hyperbaric chamber treatment 
facilities,” as quoted in that first issue. NDAN became 
a membership organization and changed its name to 
Divers Alert Network® in 1983.

While DAN has evolved and Alert Diver has 
likewise morphed into a far more sophisticated 
product, it is comforting to see how true DAN 
has remained to its core mission of dive safety.  
For the same reason, the heart of Alert Diver is 
communicating information about how to be a 
healthier and safer diver.  

The new Alert Diver also celebrates the scuba lifestyle 
with articles about dive travel, underwater photography, 
ecology and marine biological science. The importance 
of the environment and commitment to quality are 
reflected in the magazine’s production: Mailed quarterly 
to nearly 250,000 DAN members, Alert Diver is printed 
using soy inks on paper certified as responsibly managed 
under the Forest Stewardship Council’s guidelines and is 
shipped with no plastic overwraps. The magazine is also 
available as a free download for both Apple and Android 
devices via the Alert Diver app and as an online flipbook 
at AlertDiver.com.

The traditional gift for celebrating a 10-year 
anniversary is aluminum, which is certainly 
appropriate for a culture that depends on aluminum 
scuba tanks to indulge our passion. We encourage 
our readers to strap on a tank and go celebrate our 
anniversary with us! AD
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Hometown: I grew up in Great 
Barrington, Massachusetts, and now live 
and work in Haleiwa, Hawaii.
Years Diving: About 20 years
Favorite Dive Destination: Galápagos 
Islands
Why I’m a DAN® Member: Community, 
knowledge, inspiration, peace of mind

JONATHA GIDDENS
By Sarah Egner

W
hile always enthralled with the 
ocean, ocean ecologist Jonatha 
Giddens, Ph.D., had no interest 
in pursuing science when she 
was a child. In her young mind, 
scientists “worked at sterile lab 

benches with pieces of dead specimens.” Art, however, 
has been her passion since she was young. While growing 
up, Giddens used art for fun, learning and even therapy. 
Now art is deeply integrated into her science.

While attending the University of Hawaii, Hilo, she 
began to see science in a new light and learned that not 
all scientists wear lab coats. Giddens realized there is a 
“whole community of explorers like me, who love nature 
and want to do everything they can to help us live in 
balance with the natural world.” As a fellow with National 
Geographic Society Labs, she currently works within this 
community, exploring deep ocean ecosystems.

Science may not have been an immediate passion for 
Giddens as a child, but the ocean most certainly was. 
Growing up inland in Massachusetts, Giddens fondly 
remembers her weeklong family vacations on the coast. 
After she finished high school, she knew she needed to 
move closer to the sea. She worked as a captain and dive 
instructor before sailing on a tall ship when she enrolled 
in the Semester at Sea program, which took her to Hilo, 
Hawaii. There she stayed and began her studies at the 
University of Hawaii.

“I chose marine science as a major because I wanted 
to learn everything that I could about the ocean so I 
could be in the best position to help,” Giddens said. “I 
still didn’t see myself as a scientist, but I put that self-
imposed limit aside because marine scientists were 
doing the conservation and education work that I 
wanted to do.”

The deep ocean fascinates Giddens: She speaks 
enthusiastically about the creatures with amazing 
adaptations that live at the bottom of the sea such as the 
sixgill shark and a fish called a barreleye (Macropinna 
microstoma), which has a transparent head and tubular 
eyes that point upward and can rotate forward in its head. 
Her perspective as a scientist reaches beyond the depths. 

“My career goal is to help safeguard ocean ecosystems and 
galvanize a transformation where human culture is in balance 
with nature,” she explained. “I want to amplify the wonder 
and beauty of the ocean and change the world that way.”

With her unique viewpoint, Giddens uses unique 
methodology. Art, journaling and storytelling are key 
components to her scientific endeavors. 

“I keep a field journal and use drawing for observation,” 
she said. “It puts me in a state where I am receptive to fresh 
ideas, ways of seeing wholeness that my intellectual life 
would not otherwise be able to grasp.… I still take samples 
and run statistical models, but these pictures, words and 
poems show another dimension of the place — one that 
comes from a heart space and reaches to the feeling of 
people so they can see the beauty and care to protect it, too. 
By integrating art and stories with science and technology, 
we can break new ground in connecting people with ocean 
places to better understand and care for our planet.

“An artistic approach can help us to establish our human 
connection with the natural world — our place in it.”

The human connection to the deep sea is greater than 
you may imagine. “Discoveries in the deep sea have changed 
our understanding of how life may have originated and 
the extreme conditions in which it can thrive,” Giddens 
explained. “The deep sea holds clues to our human history 
and our movement across the globe — think of all the 
shipwrecks. The physical and biological processes within the 
oceans are critical to supporting all life on Earth.” 
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Giddens conducts shallow reef fish 
surveys on a NOAA expedition to the 

northwestern Hawaiian Islands.



These discoveries are only the beginning. “We 
know so little about the deep sea,” Giddens said. 
“It is estimated that only 0.0001 percent has been 
scientifically explored. The deep ocean is the largest 
yet least understood ecosystem on the planet. It really 
is the final frontier of earth science.”

Fortunately, explorers like Giddens are excited to learn 
more about this “final frontier.” As a child at the beach 
she would swim straight out and pretend she was floating 
in the middle of the ocean. “When I started diving,” she 
said, “I would always head straight to the drop-off and 
gaze down into the darkness, wanting to keep going to 
see what’s down there and be immersed in it.” 

Her current work involves collecting video footage 
from deepwater habitats around the world. She uses the 
footage to compute biodiversity indices, which “help us 
further understand how geography, ocean chemistry 
and geology affect deep ocean biodiversity and in turn 
how humans are impacting the deep ocean,” she said. 
It’s important to learn where the biodiversity hotspots 
are so management and protection efforts can be 
focused accordingly. Researchers estimate that the deep 
sea contains about 90 percent of all life.  

While Giddens uses top-of-the-line camera 
technology (the Exploration Technology Lab’s Deep 
Ocean Dropcam) to collect her footage , she also 
sketches the animals that appear in the videos. “An 
artist can capture character — the creatures come to life 
through the artists,” she explains. “Drawing is a process 
of intense observation, a seeing that is enhanced beyond 
just glancing at a video. I draw in part to understand 
the creatures that I am seeing. Through their form I 
understand more about their life and gesture. I can also 
capture and portray more of what I want to show of 
the creature. Sometimes videos don’t capture the whole 
thing, just parts. An artist can take all the video clips 
together to make a complete picture and enhance parts 
that are not easily seen in a video with dim lighting, such 
as the movement of water around the tail.”  

Despite Giddens’ busy life, she feels it is important 
for her to take time for education and outreach. In 
high school she was inspired by the famous deep-sea 
explorer Robert Ballard and wants to “pass on that 
spark of inspiration that he gave me.” Perhaps Giddens 
and her unique scientific perspective will motivate the 
next young explorer. 

If nothing else, the next generation will recognize 
that not all scientists wear lab coats. Some are in a 
submersible at the bottom of the ocean with an art 
pad, sketching never-before-seen creatures to learn 
how to better connect humans and nature. AD
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From top: Giddens rinsing the Deep Ocean Dropcam after retrieving it 
during an expedition to the Seychelles with Nekton Mission, freediving near 
her home on the North Shore, Oahu, speaking on a panel at the National 
Geographic Explorers Festival, and exiting the water at South Shore, Oahu
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DIVE SLATE
DAN PSA, PROGRAMS AND TRAVEL

PUBLIC SAFETY ANNOUNCEMENT

I
f you notice health changes during or soon 
after a dive, you should assume that it is 
related to diving. The most likely culprit is 
decompression illness (DCI), the likelihood 

of which increases with the severity of the 
dive. If DCI is suspected, you should receive 
first aid surface oxygen and a proper medical 
evaluation. Even if your condition is not DCI, 
first aid oxygen may still help and will not 
worsen your condition. If the medical exam 
indicates that DCI is likely, the next step may be 
hyperbaric oxygen therapy (HBOT) treatment in a 
recompression chamber. It is also important to 
drink plenty of liquid once back on the surface.

Some divers, however, may have symptoms 
during or after diving that ultimately are not 
related to diving. If you had health issues before 
the dive, it is possible that postdive symptoms 
are related to your preexisting condition. 
Distinguishing between DCI and unrelated 
health issues in postdive symptoms is often 
made more difficult because DCI may occur even 
after innocuous dives, or acute health issues 
unrelated to the dive may occur in divers who 
are unaware of any previous health issues. 

In any case, the best thing you can do for 
the most accurate diagnosis is to be honest 
about all your symptoms, no matter how 
insignificant they may seem.

HEART ATTACK AND STROKE
Beware of chest pain or pain radiating in the left 
arm or chin, which may indicate a heart attack. 
Severe headache, weakness and numbness 
on one side of the face and body, confusion or 
slurred speech may indicate a stroke. If any of 
these symptoms are present, immediately call 
emergency medical services (EMS) or transport 
the victim to the nearest emergency care facility.

RECOMPRESSION TREATMENT
In most cases, especially with DCI, HBOT 
treatment of postdive symptoms in a 
recompression chamber will help and will 
not cause harm. Recompression treatment is 
most effective if it is available locally and can 
be started soon after the onset of symptoms. 
Unfortunately, hyperbaric chambers often 
are not nearby or readily available for divers. 
DAN advises divers to first go to the nearest 
medical facility for a professional evaluation 
and initial treatment and to call DAN if HBOT 
treatment is deemed necessary. DAN is always 
available to consult with physicians and to 
help them with establishing the diagnosis.

EVACUATION 
The local medical authority, with input from 
DAN medics, will determine if someone needs 
to be evacuated to either a higher level of 
care or a hyperbaric facility. DAN members 
must arrange evacuations through the DAN 
emergency hotline to receive TravelAssist 
coverage benefits. While the patient is waiting 
for travel to be arranged, the local medical 
facility may provide various treatments and 
support measures to stabilize vital functions 
and alleviate symptoms, which in some cases 
results in a complete resolution.

POSTDIVE SYMPTOMS INDICATING DCI
DCI is a possible cause of the following 
symptoms:

• pain in major joints
• skin mottling
• numbness and tingling of legs and arms
• difficulty walking
• loss of muscle strength
• weakness of one half of the face or body
• vertigo
• vision or hearing problems
• loss of equilibrium and nausea
• confusion
• difficulty breathing
• abdominal pain
• unconsciousness

EMERGENCY SITUATIONS
Whether or not you have been diving, 

the following symptoms represent an 
emergency situation and require immediate 
medical care:

• chest pain or difficulty breathing
• weakness or numbness on one side
• sudden inability to speak, see, walk or move
• slurred speech
• severe headache or head injury, 

especially if the individual is on aspirin 
or blood thinners

• fainting or change in mental state
• serious burns
• head or eye injury
• concussion or confusion
• broken bones and dislocated joints
• fever with a rash
• seizures
• severe cuts that may require stitches
• facial lacerations
• abdominal pain (especially intense 

localized pain)
• blood in the urine or bloody diarrhea
• vaginal bleeding while pregnant

DRIVE YOURSELF OR CALL EMS?
You should never drive yourself if you are 
having severe chest pain or bleeding, if you 
feel like you might faint or if your vision is 
impaired. When in doubt, call 911 or the 
local emergency number for your location. For 
emergencies such as a heart attack or stroke, 
paramedics often can begin delivering life-
saving treatment on the way to the hospital. 

— Petar Denoble, M.D.

WHEN SHOULD I CALL MY DOCTOR?
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TRAVEL SMARTER

T
raveling with dive gear isn’t easy. 
Between the stress of lugging around a 
bag of heavy yet fragile equipment and 
hoping that its valuable contents make 

it intact to your destination, you might spend 
more time worrying than thinking about the fun 
you are about to have. If you’re tired of fretting 
about gear or hauling around more than you 
need, consider the following points before you 
pack your bags.

TRIP ITINERARY 
Think about your trip itinerary: If you’re going 
on a 10-day rainforest excursion with a single 
day of diving, consider packing only smaller 
essentials such as your mask and dive 
computer and rent the rest. If you’re spending 
those 10 days on a liveaboard vessel, however, 
it might be best to bring all your own gear.  

Some dive centers provide specific equipment 
or limit the amount of personal gear you can 
wear in their facilities. Cage diving with great 
white sharks, for example, may require you to 
bring only a mask, computer, exposure suit and 
booties since you dive with surface-supplied 
air. Aquariums may not allow you to wear any 
personal gear when diving there. Hauling all your 
gear and being unable to use it can be a major 
inconvenience and could result in unnecessary 
equipment loss or damage.

To avoid these situations, ask your dive 
operator for an itinerary before you travel. Many 
dive operators send pretrip information that 
explains the expected conditions (including water 
temperature), rental gear availability and costs, 

the time between dives and more. They should 
also warn you of potential hazards involved with 
the travel and diving. Do not hesitate to ask the 
operator for any information you need to help you 
decide on what gear to bring. 

TRIP LOCATION
Consider your destination when deciding how 
to pack. If you are traveling far from home or to 
a remote location, you may have several flights 
or use several modes of transportation. Smaller 
planes may have weight restrictions, so call your 
airline before you pack to make sure they can 
accommodate what you plan to bring. Contact 
your dive operator if you cannot gauge a boat’s 
stowage capacity from the company’s website.

If you often travel to dive, consider 
investing in a set of compact and lightweight 

travel gear. If you only travel to dive once or 
twice a year, however, renting might be more 
practical. Whether you rent every time or plan 
to rent gear for one trip, do some research. 
Confirm that dive centers at your destination 
have rental gear and that it will be reliable. 
Checking the company’s website may not 
suffice, so this may be another reason to 
contact your dive operator. If you determine 
that the rental gear at your destination does 
not meet your standards, your local dive shop 
may have rental gear that is easier to travel 
with than your own. 

Once you have a good idea of what to expect 
on your trip, finalize your gear checklist to make 
your packing experience stress-free and efficient 
and to help confirm that you packed everything 
you need and nothing more.

TRAVELING WITH DIVE GEAR

T
eaching someone to dive doesn’t 
happen without risk. If an incident or 
accident occurs, students may find 
themselves footing expensive medical 

bills for which traditional health insurance 
provides minimal or no coverage. 

DAN Student Medical Expense Coverage is 
dive accident insurance designed specifically 
for new divers in training that DAN fully 
subsidizes, so there is no cost to students or 
their instructors. It provides up to $25,000 
in medical-expense coverage to entry-level 
scuba and freediving students for injuries that 
occur from the beginning of their entry-level 
confined-water training for up to 180 days 
after course registration or until immediately 
after the last certifying open-water dive, 
whichever comes first. 

Tell any dive students you know to ask 
their instructors to enroll them in DAN Student 
Medical Expense Coverage. If you are an 
instructor, demonstrate your commitment 
to safety every time you teach a course by 
enrolling all your students in this program. 
The enrollment process can be completed 
online in just a few minutes. Log in to your 
DAN Pro account, click “Enroll Student Divers” 
under the “Account Tools” section, and then 
enter your students’ information as prompted. 

Once enrolled, students are eligible to 
upgrade and extend their coverage at any time 
by becoming DAN members and purchasing 
a dive accident insurance policy that best 
fits the dive lifestyle they plan to pursue. New 
divers choosing a policy with the guidance of 
an experienced instructor are much more likely 

to choose a policy that adequately meets their 
needs. By helping students stay covered both 
during and after their training, DAN instructors 
set themselves apart from the rest. 

PROGRAM SPOTLIGHT

DAN STUDENT MEDICAL EXPENSE COVERAGE
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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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JEWELED 
WATER
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ENCOUNTERS

Text and photos by 
Ned and Anna DeLoach

Clockwise from above: A salp releasing 
an asexually produced nurse chain;  
a free-swimming male sapphirina; a 
female sapphirina with attached egg 
sacs; a male sapphirina displaying for 
mates; a female sapphirina hitching a 
ride inside a salp

T
he salon is empty as 
I come up from my 
cabin. Squinting 
through the 
morning glare, I 
see my shipmates 

outside along the starboard railing. 
Their pointing fingers are followed 
by rounds of applause, cheers and 
excited chatter. This behavior isn’t 
unusual on liveaboard voyages, 
especially in Raja Ampat, Indonesia, 
where marine life is often as exciting 
above water as below. It’s usually pods 
of porpoises or whale spouts that send 
everyone scrambling to the rails. But this 
gathering is different. Instead of looking out to 
sea, every eye is cast straight down. 

Intrigued, I pour a cup of coffee and wedge into the 
lineup beside Anna. Glancing over, she grabs my arm 
and stammers, “Sapphirinas like I’ve never imagined 
are everywhere! Look!” Following the sweep of her 
arm, I see hundreds of golden flashes beneath the 
surface. “This must be what the Japanese call ‘jeweled 
water,’” she adds with a sigh. 

Like many divers, Anna and I have occasionally 
caught glimpses of mysterious winks of bright color while 
underwater. We later learned that the flashes are the nuptial 
displays of lovelorn male copepods commonly known as sea 
sapphires. For fear of being picked off by predators while near the sunlit 
surface, the tiny crustaceans (measuring between 0.05 and 0.16 inches) 
have evolved a unique adaptation that allows them to attract mates one 
second and thwart predators the next by becoming transparent, which is 
as close to invisible as nature allows. 

A study in 2015 explained how different angles of light reflecting off stacked 
layers of honeycombed crystals create the ephemeral panoply of colors, which 
includes gold and blue-green iridescence. When the light’s angle descends into 
the lower wavelengths, the sea sapphires spontaneously disappear. 
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Copepods are one of the most abundant groups of animals in the 
ocean and a key component of the food web. Along with an assortment 
of oceanic creatures, they make vertical migrations from the depths each 
evening to feed near the surface under the cover of darkness — except 
for those in the genus Sapphirina, which alter their schedule to mate in 
the morning sunlight.

Almost everyone, except possibly Anna, has forgotten about the sea 
sapphires by the time we tumble over the sides of our dinghy and head 
for an outcropping where we plan to ride the current along a sloping reef 
line. Rounding the point, our group is whisked into a undersea dreamscape 
bewitched by blinking males stretching as far as the eye can see. 

Our dive becomes a breathtaking bluewater drift among not only 
impassioned copepods but also salps. These pelagic relatives of bottom-
dwelling tunicates float past in see-through pods and attach together in 
long, glistening chains. We are swimming in a salp bloom, precipitated 
by a phytoplankton bloom, which is the gelatinous vegetarians’ favorite 
food. And as we are about to discover, the sudden wealth of salps plays a 
pivotal role in the sea sapphires’ love life.

I impulsively attempt to photograph the winking copepods, which 
promptly turns into an exercise in frustration. A tug on my fin breaks my 
concentration. Anna holds up her slate with a single bold word: females. 
She nods toward Wendy Brown, our cruise director, hovering near the 
surface. As I arrive, Wendy points toward a salp with a female Sapphirina 
inside with two streaming egg sacs. A brief survey reveals numerous 
females riding inside the salps and tiny males occasionally clinging to the 
outside. Things happen rapidly in the reproductive world of Sapphirinas. 
Researchers in an aquarium setting have recorded females mating, 
producing eggs, and then, along with their hatchlings, consuming the 
salps’ organs before abandoning the premises, all within 48 hours.

My attention shifts to the ubiquitous open-ended, barrel-shaped salps 
that move about by drawing in water along with phytoplankton, which 
are filtered with a centrally located feeding net. The scheme works to 
perfection: Fueled by phytoplankton, salps have one of the fastest growth 
rates and most rapid generational turnovers of any multicellular animal. 

The salps’ two-part reproductive cycle orchestrates the unprecedented 
production. Single embryos, sexually produced inside the central canals 
of fertilized females, increase in length by up to an astounding 20 percent 
an hour. After leaving home and floating free, each pod soon asexually 
produces a spiraling chain consisting of up to 100 miniature adults. At 
their peak, blooms can increase populations by 250 percent a day until 
the phytoplankton are devoured. Without food the salps starve in short 
order and sink, taking a payload of atmospheric carbon to the seafloor. 
By luck, we are swimming through one of the ocean’s phenomenal boom-
and-bust cycles, with Sapphirinas highlighting the unforgettable affair.

 Eager to repeat the experience, we go back to the site after lunch. To 
our chagrin, only a scattering of salps remains, and the jeweled water is 
gone — vanishing as quickly as it appeared. AD
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DUMBBELL ALTERNATING 
RENEGADE ROW
(Three sets of 12 repetitions)
1. Begin in a slight squat position  

with a dumbbell positioned between your feet.
2. Bend at the waist to reach down and lift the dumbbell 

from the ground, making sure to keep a flat back.
3. Row the dumbbell by pulling up toward your chest.
4. When the dumbbell is about to reach maximum 

height, gently toss it from one hand to the other.

5. Lower the dumbbell back down to the starting 
position in a slow, controlled manner.

6. Repeat the cycle, alternating between hands.
Challenge: Begin with a light dumbbell, and increase 
the weight only when you can maintain proper form 
and body position.

The DAN Guide to Healthier Diving
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DIVE 
FITNESS

NOTE: To avoid an increased risk of decompression sickness, 
DAN® recommends that divers avoid strenuous exercise for 24 

hours after making a dive. During your annual physical exam 
or following any changes in your health status, consult your 

physician to ensure you have medical clearance to dive.

Text by Jessica B. Adams, Ph.D., and Matthew DelTufo, DPT; photos by Stephen Frink
IMPROVING STRENGTH, RANGE AND BALANCE

BULGARIAN SPLIT SQUAT
(Three sets of 10 repetitions per side)
1. Position yourself in a staggered stance with your front foot forward and 

rear foot elevated on an object roughly knee height.
2. Bend your front knee, bending forward slightly at the hip to lower your 

upper body to the ground. Do not bend too far forward at the waist; it’s 
important to maintain good posture throughout the motion.

3. As you descend, make sure your knee and front foot stay in line.
4. As you reach the bottom portion of the movement, drive through the 

heel of your front foot to extend the knee and hip, and then return to the 
starting position.

Tip: Make sure you have your front foot forward enough to keep your knee 
behind your toe as you descend. 
Challenge: Hold a light dumbbell in each hand to increase the difficulty.

S
trength, range of motion and balance can improve your overall dive experience. This 
series of functional exercises targets all three areas to better prepare you for the 
dynamic natural underwater environment. It may take time for your body to learn the 
movements. Start with a lighter weight until you build muscle memory (your brain 
recruiting the right muscle fibers) for these movements. Some exercises may feel shaky 

at first, but with time and focus your balance and fluidity of movement will improve.



HIP MOBILITY 
HURDLE
(Three sets of 15 
repetitions with each leg)
1. Stand facing an obstacle 

knee height or higher.
2. Flex your hip to raise 

your knee and foot 
to slightly above the 
obstacle height.

3. Rotate hip to bring 
your right leg over the obstacle 
without touching it and bring 
your foot to the ground.

4. Reverse the process to return to 
the starting position.

Challenge: To make this exercise 

more difficult, keep the leg that will 
be clearing the obstacle straight 
with no bend in the knee. AD

DUMBBELL WINDMILL
(Three sets of eight repetitions 
per side)
1. Place a light dumbbell between your 

legs, and assume a standing position.

2. Clean and press the weight 
overhead, keeping the arm 
holding the weight locked out 
with no bend at the elbow once 
overhead.

3. While maintaining a full 
lockout, push your butt to 
the side the weight is on.

4. Slowly continue to lean 
until you can touch the free 
hand to the floor directly in 
front of your toes. The hand 
with the weight should 
always point directly up 
with your eyes watching it.

5. Slowly return to the 
starting position.

Tip: Listen to your body. It is OK if 
you can’t reach the floor at first.
Challenge: Perform the motion 
more slowly, or add weight as you 
feel comfortable.

HALF-KNEELING SHOULDER PRESS
(Three sets of eight repetitions)
1. Place an appropriately weighted dumbbell on the ground 

within reach. Assume a half-kneeling position (a lunge 
with the back knee resting on the ground). You may 
want to place a mat or folded towel under your knee.

2. Bring the weight up to your shoulder using one or 
both hands, and keep it in a neutral position (palm 
in) to start. If the left leg is in front, this means the 
weight will come to the right shoulder.

3. While maintaining tightness in the abdominals, 
extend the arm with the weight overhead, keeping 
the elbow close to the ear at full extension.

4. Control the weight back to the starting position.
Tip: Make sure the weight stays in line with your shoulder.
Challenge: Increase the weight to further challenge 

core stability and shoulder strength, and/or perform a 
slower negative (taking three or more seconds to return 
the weight back to the starting position).
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LOCAL 
DIVING
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Text and photos by David Fleetham
MAUI: THE END OF THE RAINBOW

A split image of a pair of humpback whales 
(Megaptera novaeangliae) underwater in front of 
the West Maui Mountains just south of Lahaina.



I
t is a vivid memory to this day: I was working 
at the Diving Locker in Vancouver, Canada. 
One rainy day, Jim, a fellow dive instructor 
and old friend, dashed in and said he had 
bought a dive shop in Lahaina, Maui, Hawai’i, 
and had moved his 48-foot sailboat there. He 

needed someone to live on the boat and would get me 
a job in the dive shop. At that moment the sun came 
out and a rainbow appeared. I asked if this was some 
sort of a trick question. Thinking I could do that for 
a year, I said, “Sure.” That was 1986. Six years later 
the shop was gone, the boat was gone, but I stayed 
and made Maui my home. There have been many 
changes in my 33 years there, but I still jump into the 
surrounding Pacific Ocean at least once a week. 

First time divers coming to Maui often think it is 
just one island. Maui County, however, is composed of 
Maui, Lana’i, Moloka’i and Kaho’olawe and is the only 
county in the state to contain multiple islands. When 
returning to Maui from Lana’i on a clear day you can 
see the peaks of the Big Island (Hawai’i) and all four 
Maui County islands. It is the only place to view five 
Hawai’ian islands at the same time. 

Cross off Kaho’olawe from your dive list though. After 
the attack on Pearl Harbor in World War II, the U.S. 
military used the island as a bombing range until 1990, 
when President George H.W. Bush ordered an end to the 
operations. After an exhaustive but imperfect $400 million 
ordnance removal operation, the state legislature of 
Hawai’i established the Kaho’olawe Island Reserve, which 
includes the island and surrounding waters in a 2-mile 
radius from its shore. All commercial uses, including 
scuba diving, are prohibited. When the island was being 
bombed, the military opened it for diving on the last 
weekend of each month. I have fond memories of many 
amazing dive sites there. I’m somewhat sad that diving is 
now prohibited, but I’m glad that those ridges and caverns 
with their huge schools of jacks and sharks are thriving 
without human influence.

Each island has at least one nickname. Maui (the Valley 
Isle) was formed over millions of years by two distinct 
volcanic occurrences. Mauna Kahalewai (the West Maui 
Mountains) form the older of the two volcanic eruptions, 
evidenced by the advanced stage of erosion there as 
compared with the younger slopes of the 10,023-foot 
Haleakalā, which eventually formed the eastern side 
of the island and the connecting valley. An interesting 
phenomenon known as the Venturi effect occurs as the 
northeastern trade wind funnels through the valley. On 
a regular trade wind day, the waters around Maui can 
become a challenge for vessels as well as divers. Many dive 
boats depart early, so you may have to leave your hotel 
before sunrise for a 6 a.m. check-in. The advantage of this 

timetable is that you are often back at the harbor by noon 
and can enjoy the many other available activities. Not all 
days are blustery though, and there are afternoon choices 
for those who want to keep their gills wet.

On the western side, Mala Wharf Pier is a good 
afternoon option, but it’s an even better night dive. 
You must wade in on the rocky shore, so booties are 
mandatory. The pier was built in 1922 for the pineapple 
trade and was partially destroyed by the first hurricane 
that came near the islands. In 1992 Hurricane Iniki 
decimated what was left. Large slabs of concrete and 
pillars litter the bottom out to 35 feet. The convoluted 
structures have become home to green sea turtles along 
with whitetip reef sharks, which like to rest on the 
sandy bottom in the shade of the concrete. Mala also 
has an uncanny magnetism for Commerson’s frogfish. 
I have counted eight of these large camouflaged fish on 
a single dive, knowing that more were peering at me 
from their covert perch.

Another afternoon spot for diving or snorkeling is 
Olowalu, located 5 miles south of Lahaina. This 1,000-
acre reef is the largest off Maui and holds coral colonies 
that are more than 300 years old. Both shore divers 
and charter boats frequent the area, which has been 
hit hard over the years by both man-made and natural 
occurrences. Coral bleaching hit the entire state in 2014 
and 2015, killing 20 to 40 percent of Maui’s polyps.  

In 2017 oceanographer and Mission Blue founder 
Sylvia Earle named Olowalu a “Hope Spot,” the first 
location in Hawai’i to receive this designation. It was 
selected due to the magnitude of the reef itself and 
the critical role it plays in fostering huge juvenile 
populations. A south swell, a common occurrence in the 
summer months, can drop visibility to a few feet. When 
visibility is clear, however, Olowalu is an impressive site 
with acres of finger coral dropping well offshore to the 
sand bottom at 80 feet. More than 400 individual manta 
rays have been identified in the waters here.

Makena Landing in South Maui is another good 
afternoon dive spot. After an easy entry on a small 
stretch of sand, a 150-yard surface swim leads to a 
dive site called Five Graves (also known as Five Caves 
or Turtle Town). The ominous name refers to five old 

ALERTDIVER.COM  |  37

The Tinker’s butterflyfish 
(Chaetodon tinkeri)  
was first discovered  
in Hawaii.
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headstones found near the two long lava fingers that 
comprise this site, which is full of swim-throughs, 
archways and caves along the ridges. It’s a favorite 
resting place for green sea turtles, schools of goatfish 
and an occasional eagle ray.

If you prefer to get on a boat, it’s helpful to know that 
in Hawai’i the dive charter boats are individual identities 
that are not associated with a resort. Maui County 
limits the number of charter permits, so choices are 
finite. At certain times of the year you will need to book 
a spot well in advance of your dive day, or you might 
find yourself without a spot on the boat. In West Maui, 
boats depart from Lahaina Harbor or Mala Wharf. To 
the south, vessels load up in Ma’alaea Harbor or the 
Kihei boat ramp. From these departure points the boats 
fan out to numerable dive destinations. After years as a 
boat captain for several companies, I have been to all the 
frequented sites, although some friends claim they can 
take me where I have never blown a bubble.

A site that stands out above the others, especially in 
the media, is Molokini Marine Preserve off South 
Maui. It is one in a series of vents that run down the 
side of Haleakalā and into the Alalakeiki Channel. 
Formed from compressed ash, the crescent-shaped islet 
reaches 160 feet above water. It is a bird sanctuary, so 
human visitors are not allowed on land. In the summer, 
nesting frigates take to the sky shortly after dawn and 
form a huge circling flock.

No matter how good the visibility is along the 
coastline, it is always better at Molokini. With visibility 
rarely less than 100 feet, sometimes when the planets 
align visibility can double to 200 feet or more. To 
eliminate any anchor damage to the reef, 26 day-use 
moorings are available. Most dive boats frequent Reef’s 

End and Enenue, the two corners of the crater. At 
Reef ’s End the crater extends underwater, creating a 
submerged reef a few feet below the surface. A popular 
area for snorkelers, the crater continues out to the end 
of the reef, where it then drops off to the surrounding 
300-foot bottom. Just inside this natural break wall is 
a sand channel that has historically been the welcome 
mat for pelagic visitors, including bottlenose dolphin, 
whale sharks and manta rays. 

The Enenue corner has a more precipitous drop to the 
depths. Both points enjoy a healthy current when it is 
running, and the density of marine life mirrors the passing 
morsels this provides. Slabs of volcanic material form the 
perfect resting spot for whitetip reef sharks, who often put 
up with extended close encounters with divers simply due 
to the frequency of this circumstance. Most marine life at 
Molokini is approachable because of the daily encounters 
with hundreds of divers and snorkelers. 

The outside of the crater, referred to as the Backwall, 
is a drift dive with no bottom in most sections — at least 
for sport divers. Out here you are likely to see gray reef 
sharks that occasionally visit a cleaning station where 
they attempt to vertically hover while Hawai’ian cleaner 
wrasse inspect them. While frogfish and crevices filled 
with soldierfish and lobsters keep divers focused on 
the reef, remember to  look back and glance into the 
blue, where humpback whales invade Maui waters from 
December through March. A great white shark has been 
seen passing by the outside of the crater. 

Most boats move to the South Maui coastline for a 
second dive at one of the many sites that range from 
lava ridges to reefs and even a wreck dive. Divers can 
often see varying numbers of green sea turtles up and 
down the coast.

The sixth-largest of the Hawai’ian Islands, Lana’i was 
once known as the Pineapple Isle because of its large 
pineapple production from 1922 to 1992. Oracle CEO 
Larry Ellison purchased 97 percent of the island in 2012. 
Accommodations include Hotel Lanai in Lanai City and 
a resort near Hulopo’e Bay, which is a picture-perfect 
conservation area that a resident group of spinner 
dolphins visits almost daily. Sixteen boat moorings are 
maintained at dive sites along the southern shore of 
the island. Protected from the regular trade winds, the 
coastline has ideal conditions except for a southern swell 

A sailing catamaran sits at Olowalu, a favorite site for 
snorkeling, off the West Maui Mountains.

Below: Goldring surgeonfish (Ctenochaetus strigosus) clean 
the shells of green sea turtles (Chelonia mydas) off Maui.
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Horizon Divers, Key Largo
Full-service dive shop, 2 trips per day  
out to the north end of Key Largo.
800-984-3483 or 305-453-3535

horizondivers.com

Island Ventures, Key Largo
Enjoy stress free diving in Key Largo. 

Small groups only, 12 or less to a boat.
305-451-4957

islandventure.com

Hall’s Diving Center & Career Institute, Marathon
Beautiful Wreck and Reef diving. Lessons for 
starters and Career Training for professionals. 

Great fun at Hall’s. Come see us.
800-331-4255 or 305-743-5929  

hallsdiving.com

Captain’s Corner Dive Center, Key West
Daily Dive Trips: Coral Reef or USNS Vandenberg 

Wreck. PADI 5 Star Training Center.
305-296-8865

captainscorner.com

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

Spacious guest rooms. Restaurant on-site.
305-451-2121

holidayinn.com/keylargofl

Faro Blanco Resort & Yacht Club, Marathon
Plush accommodations for divers of all levels! 

On-site marina and restaurant.
855-546-0338 or 305-743-1234

faroblancoresort.com

Conch Republic Divers, Key Largo
Dive the best of the Upper Keys WRECKS and 

REEFS from Key Largo to Islamorada.
800-274-3483 or 305-852-1655 

conchrepublicdivers.com

Key Largo Bay Marriott Beach Resort & Spa
Your key to paradise starts here with 

endless amenities for everyone.
855-410-3911 or 305-453-0000

keylargobaymarriott.com

Lost Reef Adventures, Key West
SCUBA & SNORKEL Key West Coral Reefs. 
VANDENBERG Wreck dives. PADI 5 Star.

800-952-2749 or 305-296-9737
lostreefadventures.com

What weird and wonderful things await you when you dive  
The Florida Keys & Key West? With the only living coral 
barrier reef in the continental U.S. and thousands of different 
species of marine life, everything you can imagine. 

fla-keys.com/diving
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“While I regularly visit 
other underwater  
worlds, I am now a 

permanent fixture here  
in Maui, at the other  
end of the rainbow.”



All packages include airport transfers to hotels, taxes and service charges. Rates are per person, double occupancy, 
subject to currency fluctuation, availability and standard terms and conditions. Contact your local dive shop or 
Caradonna Dive Adventures to book these outstanding packages. Caradonna Dive Adventures is an active member 
of USTOA. CSOT#2111993-40 WSOT#603254369 FSOT#38781

Photo Credit: Stephen Frink

FAKARAVA

Havaiki Lodge Fakarava
TOPDIVE
starting at $1,961
 •Breakfast and dinner daily
 •Free Nitrox + Rental gear
 •Valid 4/1/20-12/31/20

RANGIROA

Hotel Kia Ora Resort
& Spa/TOPDIVE
starting at $2,216
 •Breakfast daily
 •Free Nitrox + Rental gear
 •Valid 4/1/20-6/30/20
    & 11/1/20-12/20/20

TAHITI

Intercontinental Tahiti
Resort/TOPDIVE
starting at $1,909 
 •Free Nitrox  + Rental gear
 •Valid 4/1/20-5/31/20
    & 11/1/20-12/19/20
 •Book by 1/1/20

MOOREA

Sofitel Moorea Ia
Ora Beach Resort
TOPDIVE
starting at $1,911
 •Breakfast daily
 •Free WiFi + Mini Bar
 •Free Nitrox + Rental gear
 •Valid 1/1/20-5/31/20
    & 11/1/20-12/31/21
 •Book by 1/1/20

BORA BORA

Hotel Maitai Polynesia
TOPDIVE
starting at $1,487 
 •Breakfast daily
 •Free Nitrox + Rental gear
 •Valid 4/1/20-5/31/20
    & 11/1/20-12/31/20

LIVEABOARD

French Polynesia Master
starting at $4,525
 •7 night accommodations
 •Up to 3 dives per day
 •All meals & non-alcoholic
    beverages
 •Valid for departure
    1/29/20, 11/27/20,
    12/13/20 & 12/21/20

Experience Thrilling Dive Vacations in The Islands of Tahiti

Hotel packages include: 6 night accommodations • 5 days of 2-tank dives

For more information, please visit www.caradonna.com or
call at (800) 328-2288 or email sales@caradonna.com
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that can decrease visibility and 
make diving difficult. 

The area’s two most popular 
sites are huge caverns named 
cathedrals. First Cathedral, 
closest to Maui, breaks the 
surface in front of the iconic Pu’u 
Pehe Rock, an 80-foot volcanic 
monolith that stands just inshore. 
The main entrance at 45 feet has 
plenty of room for two divers 
to enter side by side. The room 
immediately opens up, and divers 
can see light filtering through the 
far wall like a stained glass window, 
and a rock there is reminiscent of 
an altar. To the left, a wide crevice 
with a silt bottom stretches back 
into darkness and is a favorite spot 
for whitetip reef sharks, goatfish 
and soldierfish. A round exit at the 
back of the cavern is known as the 
Toilet Bowl, where the moderate 
swell surge concentrates to flush a 
departing diver out of the opening. 
In a heavy swell, dive guides will 
have you avoid this area and exit 
the same way you entered.

Second Cathedral, just past 
Hulopo’e Bay, does not break the 
surface. The cavern resembles a 
huge volcanic bubble that burst 
and then solidified, and its main 
room has many entrances and 
exits. While a light is not necessary, 
it is highly recommended to 
illuminate all the critters that 
hide in the corners. Among the 
many crustaceans that make their 
home here are eight different 
species of lobster and a variety 
of shrimp and crabs. Outside the 
cavern an enormous school of 
bluestriped snapper patrols the 

Opposite, clockwise from top left: Aerial 
shot of the crescent-shaped Molokini 
Crater; divers stepping off a boat near 
Ukumehame; a scalloped hammerhead 
shark (Sphyrna lewini); female reef manta 
rays (Manta alfredi) leading a mating 
train of males off Ukumehame; schooling 
raccoon butterflyfish (Chaetodon lunula) 
off Lanai; the Carthaginian off Lahaina; 
a yellowfin goatfish (Mulloidichthys 
vanicolensis) with an endemic Hawaiian 
cleaner wrasse (Labroides phthirophagus); 
spinner dolphins (Stenella longirostris) 
off Lanai

http://www.caradonna.com/
mailto:sales@caradonna.com
http://alertdiver.com/
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inshore side of the reef, which ends 
in a sandy bottom. Observant divers 
who regularly glance into the blue 
offshore can encounter an array 
of open-ocean creatures. On the 
seaward side, the reef has areas of 
broken coral that form patches of 
rubble, which is a favorite habitat 
for octopuses. I have visited reefs all 
over the world, and nowhere have I 
found this master of camouflage to 
be more plentiful than in Hawai’i.

Most dive trips include a stop 
at one of the caverns, but other 
excellent sites are less frequently 
visited. Lighthouse has an amazing 
lava tube where sharks are plentiful, 
Knob Hill is a favorite for octopuses, 
and Mempachi is a nudibranch 
hunter’s wonderland. Your boat will 
likely be the only charter visiting 
one of these sites, because the area’s 
dive operators have an unwritten 
rule to have only one group at a time 
on a dive site, which is not the case 
elsewhere on Maui.

An overview of Maui County 
would be incomplete without 
mentioning one last gem: Moku 
Ho’oniki Rock, located in the 
Pailolo Channel about 1 mile off the 
east end of Molokai. In Hawai’ian, 
“pailolo” means “crazy fisherman” 
— anyone would be crazy to try 
to navigate this channel to put fish 
on the table. The crossing can be 
challenging, but most dive operators 
watch the weather and pick an 
appropriate day for this location. 

It’s best to leave very early in the 
morning before the trade winds pick 
up. There is always a place to dive 
at Moku Ho’oniki, and the ride back 
to Lahaina is less choppy with the 
trade winds behind you. 

Any location around the rock is 
a good dive, but my favorite is Fish 
Rain, which is off the corner that 
faces Lana’i and slopes down to 110 
feet. If you move in the direction of 
Maui, the slope becomes a substrate 
of boulders that also bottoms 
out at 110 feet. I have seen more 
scalloped hammerhead sharks 
here than anywhere else in the 
state. With a strong current often 
present, this dive is for experienced 
divers. Current is your friend for 
hammerhead sightings: They are 
few and far between when the ocean 
does not have motion. The rare 
and endemic titan scorpionfish is a 
regular here along with huge jacks 
that send schools of butterflyfish, 
damsels and bannerfish diving for 
the safety of the boulders. 

Moisture in the trade winds 
brings showers to the windward 
side of Maui. Rarely a day passes 
without rainbows occurring in 
multiple locations around the 
island. When I see one, I am 
reminded of that pivotal day in the 
dive shop in Vancouver. While I 
regularly visit other underwater 
worlds, I am now a permanent 
fixture here in Maui, at the other 
end of the rainbow. AD
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4. Molokini Marine Preserve
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W
hen you’re out to sea, you 
may occasionally observe in 
the distance a big group of 
birds circling over one area 
and then diving and crashing 
the surface. As you get 

closer, the birds might swirl like a tornado as the action 
becomes more frenzied. You may even smell it if you are 
downwind. The water is agitated and foaming near the 
edge of the group of birds as they aggressively attack the 
beleaguered food source right at the surface. These signs 
mean there may be treasures to find below the birds.   

Old salts and fishers often talk about the ability to 
read the birds. Based on the species of birds, their 
activity and the geographic zone, you could have an 
idea of where a feeding event might develop. The 
species present could also indicate the food source. 
Small pickers such as petrels and phalaropes feed 
on krill but would not be the main birds present 
for baitfish such as anchovies and sardines. Brown 
pelicans of the eastern Pacific are large birds that make 
spectacular dives and big splashes when they attack 
baitfish. Shearwaters, cormorants, boobies and gannets 
also prefer baitfish and can dive well below the surface. 
Some species, such as the cormorant, can dive to up 
to 100 feet. Their diving ability allows these birds to 
compete with ocean predators for food — images from 
the South African sardine run show gannets, sharks 
and dolphins all in the same frame.

Prey such as squid, krill and baitfish attract 
predators. When a large aggregation of these animals 
is driven to the surface, the predators gain a huge 
advantage. Their strategy is to pin the food source at 
the surface where it cannot escape. Predators attack 
the prey from underneath to keep it near the surface. 
Sometimes it’s dolphins or gamefish such as tuna 
gathering the bait, while waiting at the surface could be 
sea lions, sharks, whales and almost always the birds.  

The food source can also determine which animals 
join the feast. I have seen squid and juvenile sardines 
attack krill to force it into tight balls right at the 
surface. One day off La Jolla, California, we saw a 
couple of terns making feeding dives at the surface. 
Drawing closer, we found a group of large Humboldt 
squid sticking their tentacles completely out of 
the water. About 30 of the big squid were grouped 
together, waving their tentacles back and forth. It 
was like something out of a science fiction film. We 
didn’t know what we were observing at first, but we 

BELOW 
THE BIRDS
By Richard Herrmann

The sardine run occurs each May through July, with 
shoals of thousands of sardines migrating up South 
Africa’s KwaZulu-Natal coastline, attracting sharks, 
dolphins, whales and the ever-present cape gannet 
diving into the melee to feed.
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eventually saw that the big Humboldts were scooping 
krill right into their mouths.  

The dynamics of predation make bait balls 
interesting. One of the most classic bait balls filmed 
was on BBC’s The Hunt. The film begins off the Pacific 
coast of Baja California with thousands of bonito 
forcing a giant bait ball of sardines to the surface. 
Shearwater birds detect the sardines and dive right 
into them. California sea lions help round up the 
baitfish. Once some aggressive silky sharks arrive, 
the action becomes ferocious. Blood and scales in 

the water quickly reduce the visibility as the sardines 
are bombarded from every direction. The number of 
predators attacking forces the bait ball to get tighter, 
and after a few hours it is reduced to about the size of 
a Volkswagen Beetle. As the bait ball becomes smaller 
and tighter, a Bryde’s whale finally punches through 
and devours the last remaining sardines.

Large baleen whales are sometimes present during 
these surface feeding frenzies. Fin, humpback, Bryde’s 
and minke whales will occasionally join the feeding and 
aggressively attack bait with their mouths wide open. I 
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have seen a Bryde’s whale opportunistically use tuna to 
round the bait into a tight ball before blowing through 
the bait and eating the whole thing. Krill is the primary 
food source for the blue whale. During filming we have 
floated in krill for hours watching juvenile squid and 
sardines eat the krill at the surface and eagerly waiting 
for a blue whale to sweep through for a mouthful.

The mating event of market squid off the California 
coast and its coastal islands is especially dynamic. 
The squid gather in the thousands to frantically 
mate and lay eggs on soft sand or mud bottoms, 
usually at night and in the early morning hours. 
During the day they form large schools that a host of 
animals feed on. Occasionally boat lights and the full 
moon attract them to the surface to be attacked by 
California sea lions, pelagic rays, blue sharks and four 
different species of dolphins. When this happens, the 
cormorants and gulls are waiting.  

The sardine run off the east coast of South Africa 
usually gets the most notoriety for birds and predators 
together. This event occurs from May to June and 
is based on currents and the resulting productivity. 
Hundreds and sometimes thousands of cape gannets 
hit the surface at up to 60 mph to assail the massive 
bait balls of sardines. The gannets are aggressive and 
swim down to 40 feet to grab sardines among the 
common dolphins and bronze whaler sharks.   

During such feeding frenzies, companies have filmed 
the action using aerial cameras among the diving 
gannets. Unfortunately, more than one bird intent 

on a feeding dive has collided with a drone, 
sending the drone into the depths. During a 
2007 sardine run shoot, a miniature helicopter 
collided with a gannet, sending a $90,000 
70mm custom film camera on a rapid descent 

into the water. With more divers now bringing drones 
on exotic trips, it is important to remember that drone 
use may result in injuries to feeding birds and can be 
violate the law in some countries.

Dynamic feeding events and bait balls are impossible 
to predict. A striped marlin feeding situation that 
may occur off the Baja coast one year may form 300 
miles away the next year. Some events, however, are 
not totally predictable but are likely enough to make 
ecotours a viable option for divers: The sardine run in 
South Africa and sailfish feeding on sardines off Isla 
Mujeras, Mexico, from December through March are 
good examples. A few trips are organized each year to 
see striped marlin feeding on sardines in late November 
through December off the Pacific side of Baja California.  

This type of diving is advanced and not without 
risk. Sometimes the food source will look for any place 
to hide, including around divers. I have had a few 
experiences with dolphins, tuna and sea lions eating 
the bait right on top of me. If a group of predators 
includes sharks and whales, they may eat right on top 
of (and through) the divers. Escaping the bait can be 
difficult in some situations.  

Divers tend to be knowledgeable about marine life, 
but it could be helpful to refer to some good marine 
birds reference material and learn the different species 
for the geographic location you are visiting. Learning 
about marine birds adds to the overall knowledge base 
for visits to the ocean environment. On some visits, 
the birds just might mean everything. AD
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Clockwise from top: A humpback whale, pelicans and 
gulls feast on a huge anchovy bait ball in Avila Bay, 
California. This whale and one other fed on the huge 
mass of anchovies for 10 days. Market squid swim 
off Catalina Island. Pacific white-sided dolphins and 
skipjack tuna feed on northern anchovies at 9 Mile 
Bank in San Diego.
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As I swam along the drop-off near 
Rangiroa’s famed Tiputa Pass, I 
saw an unusually large school of 
fish in the far distance. As I got 

closer I discovered it was a massive 
congregation of black triggerfish 

(Melichthys niger) swarming along the 
face of the wall. Napoleon wrasses 

and whitetip reef sharks were racing 
through the aggregation. Then I saw 

a milky-white layer of externally 
fertilized eggs drifting offshore and 

realized I was in the middle of a 
mass spawning event. These fish are 

usually quite shy and solitary, but 
the reproductive imperative changes 
everything. Photo by Stephen Frink 
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A
few years ago I traveled from Cape 
Town, South Africa, to North Sulawesi, 
Indonesia, to pursue my dream of 
seeing miniscule seahorses and to 
recover from the past trauma of a car 
accident. My eight dives over five days 

were easy and shallow with slow ascents, plenty of safety 
stops and a maximum depth of 65 feet. Each dive had been 
on air, and I experienced no problems except for feeling 
cold and developing a strange tingling in my left foot. 

Two days after my last dive, I flew to a remote island 
in West Papua. I was not feeling well before the flight 
and had developed a sore throat and slight squeeze in 
my lungs. While in the air, the tingling in my left foot 
got worse and spread to my left hand. The tingling 
worried me; with a heavy heart I knew I should stop 
diving. I was not convinced that my symptoms were 
due to another cause and was not willing to risk possible 
decompression sickness (DCS) going untreated. 

There was no phone reception at my location, so I 
waded through the sea to another part of the island 
and then climbed a three-story bamboo tower to get a 
signal. I contacted my mother, a general practitioner, 
who admitted that many general practitioners have 
little or no knowledge of dive medicine. 

Even though I wasn’t a DAN® member, I texted 
and emailed with my partner back in South Africa to 
see if DAN would give me advice. Within seconds of 
getting phone service again, I was talking to a doctor 
trained in dive medicine, and I got advice, support 
and a lifeline. 

After I told the DAN doctor about my dive activity 
from the previous week, he concluded that my 
symptoms indicated possible DCS. He advocated for 
my immediate evacuation to a recompression chamber.

When I called my insurance company in 
Johannesburg, South Africa, the representative 
wondered if DCS was contagious, asked how I could 
climb a tower with this “sickness” and began making 
plans to get a doctor to visit me in about a week. They 
clearly had no idea what DCS is and that time is a vital 
factor. I was at a location where only one boat a week 
went to and from the island. DAN fully understood the 
urgency and stepped in to help me.

DAN logged all my correspondence and calls, 
mapped the island’s exact position and activated 
an emergency evacuation plan. DAN medical staff 
facilitated my transportation to definitive medical 
care and assisted me with the information I needed 
to make the important choice to be promptly 
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Text and photos by Julika Kennaway



evacuated to Singapore, where the Republic of 
Singapore Navy chamber was operational and 
available for my recompression treatment. While my 
symptoms worsened on the way, I was confident and 
able to rely on the plan DAN put in place to ensure I 
arrived safely. 

A few hours after landing in Singapore, I arrived 
late at night at the recompression chamber at the 
superb Tan Tock Seng Hospital, which DAN had 
recommended and vetted. The hyperbaric facility 
team was waiting for me and provided me with 
recompression treatment. 

From across the world, DAN constantly assisted 
me throughout the entire ordeal from the moment 
I contacted them. When I arrived home, the DAN 
doctor saw me in person to follow up about my DCS. 
DAN’s effort to help a nonmember was impressive 
and appreciated, but unfortunately I could not take 
advantage of member benefits such as dive accident 
and travel coverage, which would have been helpful.  
I will never do another dive trip without DAN.

LESSONS LEARNED
• DCS does not always present in a typical manner, 

and symptoms can vary from person to person. Like 
me, you may not have joint pain or rashes. 

• Sit out a dive if you’re not feeling 100 percent. I was 
cold and fatigued during my last few dives; while I 
can’t say for certain those factors predisposed me to 
DCS, they certainly didn’t help. 

• When you travel to remote locations to dive, be 
sure you have a plan to ensure you have sufficient 
communications capabilities. I had to make an effort 
to get in contact with someone who could give me 
a proper diagnosis and assist me in getting medical 
care. Had my DCS been severe enough to prevent 
me from getting to a location with a cellular signal to 
make a call, my outcome may have been worse.

• Take your symptoms seriously even if others don’t. 
Then get professional advice with a doctor trained in 
dive medicine, even if it means consulting someone 
who is far away. The DAN emergency hotline is 
available any time, day or night.

• Not all doctors are familiar with DCS. If in doubt, 
call DAN.

• Many travel insurance companies won’t understand the 
urgency of dive-related symptoms and may not have 
fast access to anyone who is qualified in dive medicine.

• Travel insurance companies may have foreign offices 
— such as in Indonesia and Singapore — who act 
on their behalf, but each representative must get 
authorizations from the head office, in this case in 
Johannesburg, which can cause huge delays. In a 
time-sensitive scenario, any kind of delay can put 
the outcome in doubt, especially when it’s already 
necessary to travel to receive treatment. 

With DAN there are no delays: Activation and 
decisions in an emergency are immediate. Thank you, 
DAN. I won’t ever forget your help. AD  
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One of the major concerns with remote dive travel is the distance from 
a hyperbaric facility. It is important to have a communications plan in 

place, take seriously any symptoms of possible DCS or other dive injuries, 
and call the DAN emergency hotline if you need assistance.
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S
ome divers like shallow natural reefs; 
others enjoy deep or technical dives. 
Some prefer to explore caverns and 
caves, while others choose the sunken 
treasures of shipwrecks. Whether from 
accidental causes or intentional sinking, 

shipwrecks are archaeological sites that offer amazing 
diving as well as a look into our past.  

A common misconception is that underwater 
archaeology is limited to shipwrecks. While shipwrecks 
are the most common destinations for divers seeking 
to explore beyond the natural environment, they are 
not the only archaeological sites available to divers and 
researchers. Sites that feature the wreckage of aircraft, 
cars or trains are popular attractions, but let’s not 
overlook that submerged ruins, sometimes ancient, lie 
ready to illuminate a piece of history for visiting divers. 
Regardless of what is submerged or how it got there, it 
is part of our underwater cultural heritage. 

At the 2001 Convention on the Protection of the 
Underwater Cultural Heritage, the United Nations 

Educational, Scientific and Cultural Organization 
(UNESCO) defined underwater cultural heritage as  
the following: 

“Underwater cultural heritage” means all traces 
of human existence having a cultural, historical 
or archaeological character which have been 
partially or totally under water, periodically or 
continuously, for at least 100 years such as: (i) 
sites, structures, buildings, artifacts and human 
remains, together with their archaeological and 
natural context; (ii) vessels, aircraft, other vehicles 
or any part thereof, their cargo or other contents, 
together with their archaeological and natural 
context; and (iii) objects of prehistoric character.

Find more information about our underwater 
cultural heritage at unesco.org/new/en/culture/themes/
underwater-cultural-heritage/.

Underwater heritage can also be more recent than 
100 years. Some of the amazing World War II wrecks 
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Our Underwater 
Heritage: An 
Archaeological Look
By Jim Gunderson

Indiana University archaeologist 
Sam Haskell collects images for 
3-D photogrammetric modeling 

of historic 19th century barges in 
Emerald Bay, Lake Tahoe.
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that divers frequent, for example, 
are part of our underwater 
heritage. Regardless of age, 
our underwater heritage is a 
nonrenewable resource and in 
many cases is very fragile. It is 
our responsibility to dive these 
sites in a safe, responsible and 
conservational manner. Whether 
the site is, was or may be a site 
for archaeological study, when 
we dive with an archaeological 
outlook, we gain further 
appreciation for the site, its 
history and cultural significance.  

Archaeologists study 
these sites and the artifacts 
they contain to learn about 
past peoples and how they 
lived. Rarely do they begin 
working and researching a site 
because they first discovered 
it underwater. A researcher 
usually knows the site or wreck 
location or is seeking it based 
on other sources of information. 
The research typically begins in 
the library or on the internet.  

When diving a shipwreck or 
another site that has cultural 
significance, we are usually 
briefed by the divemaster on 
the history, origin and culture 
that are associated with the site, 
so we have some context about 
that site and its features. If you 
become intrigued about the 
history of a given site, there are 
plenty of avenues to conduct 
your own research about the 
site and its origins. In the 
case of formal archaeological 
studies, extensive background 
research is an essential aspect of 
planning and preparing for an 
archaeological dive.

When diving a site for 
the first time, underwater 
archaeologists conduct one 
or a series of survey dives 
(depending on the size of the 
site) to get an overall impression 
of the site, its features, layout, 
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potential hazards and other clues about the features 
so they can plan their subsequent dives and utilize the 
best methodology for surveying the site.  

Underwater archaeologists look for how the feature 
got there, the size of any related debris field and clues 
about its origin and identity. If a ship sank quickly, 
for example, the debris field will likely be small. If a 
ship sinks gradually with a lot of movement, such 
as during a storm, the debris field can be very large. 
These observations and concepts are important for 
determining the methodology used to survey the 
site. During the initial survey dives, archaeologists 

take photographs and video and make rough sketches 
of the site. After the preliminary work is done, they 
plan the next series of dives to focus on detailed 
measurements, study and data collection. 

The methodology used will vary based on the size, 
features and overall layout of the site. The techniques 
for this kind of work require specific training and 
experience to correctly and efficiently perform them. 
Some scuba training agencies offer specialty courses in 
underwater archaeology, but training in archaeological 
survey techniques is usually found at colleges and 
universities. While recreational divers may take a less 
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From left: The remains of 
a 16th-century shipwreck 
near Punta Cana, Dominican 
Republic; Indiana University 
archaeologist Charles Beeker 
inspecting a brass receiver 
pipe from the historic 
shipwreck Muskegon 

Above: Inspection of prehistoric 
ceramic, faunal and lithic 
remains at the Padre Nuestro 
Cavern Complex, an important 
Taino archaeological site in 
Dominican Republic
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rigorous approach, they can 
still gain a deeper appreciation 
for the story and legacy of a 
site by understanding how 
to appropriately treat it. 
Documenting and preserving 
underwater heritage sites are 
crucial for protecting their 
valuable history and culture 
and drawing a connection from 
the past to the present. For the 
dive community, taking care of 
these sites ensures they will be 
available for future generations 
of divers. 

As archaeological studies 
continue, the primary focus 
is usually to record data, 
measurements and observations, 
not to recover artifacts. These 
nonintrusive survey methods 
help preserve the integrity of 
the site and its artifacts, which 
are left in place and will not be 
brought to the surface.  

Divers should never take 
a souvenir from a site. This 
practice is not only destructive to 
the site but is also illegal in many 
cases. Removing something 
from a wreck or other site can 
cause irreparable damage to 
the site and potentially create 
a permanent loss of some 
of its historical and cultural 
significance. It could also cost 
the diver tens of thousands of 
dollars in fines and perhaps 
even jail time, depending on the 
jurisdiction and what was taken 
or disturbed.  

Unless you have a permit to 
excavate or remove artifacts 
from a site, do not disturb, 
tamper with or remove any 
items. The excavation process 
needed to preserve the integrity 
of the artifacts for future study 
or museum display is often 
very involved, technical and 
expensive, and it requires 
resources not available to the 
average diver. Regardless of 
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the laws governing an underwater archaeological site, 
it is the duty and responsibility of divers to respect 
the historical and cultural heritage as well as the 
environmental integrity of these sites.

Divers should also avoid cleaning any features or 
artifacts on a site, which can be destructive. Underwater 
cultural heritage sites become relatively stable in the 
marine environment. Sediments and biological growth, 
such as crustose coralline algae, cover the site with a 
barrier that slows the deleterious effects of saltwater, and 
freshwater environments have a similar process. These 
processes help protect the artifacts and features. Moving, 
removing, uncovering or cleaning these surfaces removes 
the protective layers and introduces higher levels of 
oxygen and bacteria, which accelerates the rate of decay.  

Construction, erosion, dredging, treasure hunting, 
looting and uninformed divers taking souvenirs threaten 
underwater cultural heritage sites. When at heritage 
sites, divers should behave as if they are visiting an 
underwater museum and leave objects in place for 
future divers, remembering to “take only pictures and 
leave only bubbles.” The next time you are at a site with 
archaeological features, remember to treat it as what it is: 
part of our underwater heritage. AD

From top: Indiana University archaeologist Charles Beeker 
inspects the anchor from a 16th-century shipwreck near Punta 
Cana. Indiana University students conduct baseline mapping of 
Captain Kidd’s 1699 Quedagh Merchant shipwreck.
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C onsumers who use sunscreen have 
both environmental and health 
questions about these products, 
especially as cities and states in the 
U.S. as well as Caribbean and Pacific 
destinations begin to either enact or 

consider sunscreen bans. 
The ingredients and effects of commercially 

available sunscreens are controversial among health 
experts as well as ecologists. Most ingredients were 
grandfathered onto the current approved list because 
they were already in use when the U.S. Food and Drug 
Administration (FDA) began to regulate sunscreens. 

Use of sunscreen, the most frequently used sun 
protection, is self-reported by 25 to 30 percent of fair-
skinned people when they are in the sun for more than 
one hour. The biggest challenge in determining the 
effectiveness of sunscreen is something epidemiologists 
call “confounding by indication.” It is difficult to make a 
correlation because of the need to consider who is most 
likely to use sunscreen, who is most likely to burn and 
how these categories overlap. 

Other considerations are the link between sunburns 
and cancer as well as the varied uptake of sunscreen 
application for people of different races, sexes and 

levels of outdoor activity. Skin can absorb sunscreen 
ingredients or body lotions, but the effects of these 
substances on a cellular level and on individual health 
are poorly understood. Scientists are now raising 
concerns about the effects of active ingredients 
in sunscreen on the immune, reproductive and 
endocrine systems. 

Skin cancer is an especially controversial topic, 
with researchers studying the links between sunburns 
and melanoma, squamous cell carcinoma and basal 
cell carcinoma. While some evidence indicates that 
sunscreen lowers the risk of squamous cell carcinoma, 
researchers have not found strong evidence that 
sunscreen use prevents basal cell carcinoma. The topic 
needs further investigation.

Sunscreen is also a focus of environmental 
research. There are two types of sunscreen 
creams, and they are distinguished by their active 
ingredients. The active ingredients can be organic 
and absorb ultraviolet (UV) rays (e.g., oxybenzone, 
avobenzone, octocrylene and ecamsule) or mineral/
inorganic and reflect UV rays (e.g., zinc oxide and 
titanium dioxide). Both types have the potential 
to penetrate skin and cause chemical reactions. 
Opinions differ about making a recommendation 

Sunscreen Safety
LEARN HOW TO PROTECT YOURSELF AND THE ENVIRONMENT.
By Frauke Tillmans, Ph.D., and Allan Uribe, DrPH, MPH

Many divers and beachgoers rely on sunscreen 
as their primary defense against UV damage. 

Ingredients in commercially available 
sunscreen can have negative effects on the 

health of both the user and the environment. 
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based on health effects, but the two types have 
different impacts on the marine environment.

We talked to Autumn Blum and Frazer Halliday, 
two industry leaders who promote eco-conscious 
sunscreen, to get answers to some frequently asked 
questions about the products currently available.

What are the problems with commercially 
available sunscreen?
Halliday: Not enough research has been conducted on 
the environmental impacts of sunscreen ingredients. 
Many ingredients such as oxybenzone cause coral 
bleaching, and some contain hormone (endocrine) 
disruptors that interrupt the reproductive cycles of 
sea life, which could have untold consequences for 
humans, fish, marine mammals and corals. Many of 
the commercially available products claim to be reef 
safe, but the opposite may be true.

Blum: The U.S. Food and Drug Administration (FDA) 
conducted a pilot study to determine if the active 
ingredients in sunscreen are absorbed into the body 
and bloodstream. The four organic ingredients they 
tested exceeded the levels that require extensive safety 
testing, which has yet to be done. After publishing 
the study in May 2019, the FDA is now calling for 

further toxicity and reproductive studies on 12 
common sunscreen ingredients. Until these studies are 
conducted, the safest ingredients are zinc oxide and 
titanium dioxide.

An additional issue concerns nanominerals and non-
nanominerals. Reducing the particle size of the active 
ingredient helps the sunscreen spread better. The FDA 
has declared nanominerals safe for use in sunscreens, 
but ecotoxicologists have declared them unsafe for 
the aquatic environment. If a label doesn’t specifically 
state non-nano zinc or non-nano titanium, or if the 
sunscreen goes on perfectly clear, it’s safe to assume it 
is not reef safe.
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What evidence exists for reef damage from 
sunscreen, and what is the mechanism?
Blum: More than 3,000 published articles discuss 
sunscreen toxicity, with more than 1,000 articles 
referencing environmental toxicology. Methodology is 
often heavily debated, but there is enough science to 
cause concern. An often-referenced study, which was 
published in 2015 in the Archives of Environmental 
Contamination and Toxicology by Craig Downs, et 
al., showed that oxybenzone is highly toxic to juvenile 
coral and grossly deforms coral larvae. A concentration 
of oxybenzone of 62 parts per trillion is considered 
toxic and has been shown to be environmentally 
relevant. Significantly higher concentrations are found 
in Hawaii (>800 parts per trillion) and the U.S. Virgin 
Islands (>250 parts per billion). Other studies address 
the bioaccumulation of oxybenzone, octocrylene and 
octinoxate in edible fish tissues and the eggs of nesting 
sea birds. Based on environmental concentrations, these 
studies have also shown that sunscreen pollution is a 
symptom of unsustainable tourism. 

Halliday: For our assessments, we largely rely on 
findings of research institutions that specifically focus 
on marine ecology and on organizations such as the 
Environmental Working Group (EWG). On November 
26, 2019, the FDA will release new findings that will 
provide an updated list of ingredients that are “generally 
recognized as safe and effective,” but these results will 
not address the environmental concerns of using the 
ingredients in question. 

Does reef-safe sunscreen really exist?
Blum: The term “reef safe” is not yet regulated by any 
official organization. Several recent studies have proven 

that chemical ingredients such as 
oxybenzone and nanoparticle zinc, 
which are found in many sunscreens 
labeled as reef safe, are unsafe for 
the environment. Consumers need 
to learn how to read ingredient 
labels, and they should rely on 
companies that test and share their 
results to ensure that the sunscreen 
is truly safe. Look for only non-
nano titanium dioxide or non-nano 
zinc oxide, and avoid oxybenzone, 
octinoxate and octocrylene 
in the active ingredient listing 
and parabens, microbeads and 

formaldehyde-releasing preservatives in the inactive 
ingredients. 

Some countries have banned the sale and use of 
substances such as oxybenzone and octinoxate. 
Will that solve the problem?
Blum: Awareness helps to drive change. Removing 
a known pollutant from popular reef destinations 
is a step in the right direction, but other sunscreen 
ingredients (such as octocrylene) that haven’t been as 
thoroughly tested are readily available, and some of 
these are still labeled as reef safe. 

Halliday: It is urgent that we stop the broad use of 
these chemicals until we know their full consequences 
to people and the planet. The ban on oxybenzone is just 
the beginning, and there are at least 12 other commonly 
used ingredients that need urgent further investigation.

How can consumers determine if a sunscreen is 
safe for reefs and/or their health?
Blum: As conscious consumers are actively wanting 
to avoid oxybenzone and octinoxate, savvy marketing 
companies are replacing those ingredients with other 
molecularly similar ingredients such as avobenzone and 
octocrylene without doing any testing to ensure safety. 
Conscious consumers must learn to not trust the front 
of the bottle, which is unregulated, and instead read 
the active and inactive ingredients on the back label. 
Because little research exists about what is truly safe 
for our reefs, consumers can also view the company’s 
website to see if they are doing any real testing to 
validate their claims. 

Halliday: Check that the active ingredients include 
only zinc oxide with or without titanium dioxide. 
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While not the best sun protection, sunscreen can be effective. 
Consumers need to educate themselves on choosing an 
appropriate and safe sunscreen and how to properly apply it 
for the maximum possible benefit.
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THE GREATEST REEF ON EARTH.

Titanium dioxide alone may not 
provide full broad-spectrum 
protection. All other active 
ingredients are currently under 
scrutiny and require further 
research before they can be 
used safely. Always choose a sun 
protection factor (SPF) of 30 or 
higher, and ensure it is broad-
spectrum and water-resistant.

What does SPF and broad-
spectrum mean?
Blum: I like to remind people 
that SPF ratings are not linear. 
SPF 30 blocks nearly 97 percent 
of UVB rays; SPF 50 blocks about 
98 percent. No sunscreen will 
effectively block 100 percent of 
UVB rays. SPF measures only 
UVB rays, which cause sunburns, 
but UVA rays are more likely 
to cause skin cancer because 
they penetrate more deeply into 
the skin. They also play a more 
important role in aging. 

Looking for broad-spectrum 
ratings (sunscreens that offer 
protection from both UVA 
and UVB rays) on the label is 
more important than the SPF 
factor for true skin protection. 
Mineral sunscreens are more 
stable and do a better job 
reflecting UVA and UVB rays 
than chemical sunscreens.

What are some common 
mistakes when applying 
sunscreen?
Blum: When people switch 
from a traditional sunscreen 
to a mineral-based one, they 
often overapply the product 
or don’t spread it correctly. 
Apply sunscreen in front of a 
mirror until you get used to 
the process. Start by warming a 
pea-sized amount in the palms 
of both hands. Press your hands 
onto your face, and blend in the 
sunscreen before moving to the 

READ THE LABEL
Ingredients generally recognized  
as safe:
• titanium dioxide
• zinc oxide

Ingredients with  
insufficient data:
• avobenzone
• cinoxate
• dioxybenzone
• ensulizole
• homosalate
• meradimate
• octinoxate*
• octisalate
• octocrylene
• oxybenzone*
• padimate o
• sulisobenzone

Unsafe ingredients:
• PABA
• trolamine salicylate

*banned in Hawaii, Virgin Islands,  
Key West, Bonaire and Palau
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next area of your body. Other people like to 
use the spot method: Dot small amounts, 
and blend them in before moving to the next 
area of your body. Remember to reapply 
sunscreen when you get out of the water or 
every few hours.

Halliday: Some people do not apply 
enough sunscreen. The average adult needs 
about 1 ounce (equivalent to a shot glass) 
to fully cover the body. Most people apply 
only 25 to 50 percent of the recommended 
amount of sunscreen. Be careful not to 
miss areas such as ears, lips, neck, hairline, 
hands and feet. Spray sunscreens result in 
inadequate coverage and can be dangerous 
if inhaled. Excess droplets end up in the 
environment and never make it to your 
skin. Use sunscreen even on overcast 
days: Additional exposure from the sun 
reflecting off the water or sand can be 
just as harmful as the full sun. Wear your 
sunscreen daily, regardless of weather, to 
best protect your skin.

enTER 

Nature’s Best Photography 

your 
best 

ocean
views
photos in the 
wINDLAND smith rice 
AWARDS contest
Winners will be published 
in both Alert Diver and 
Nature’s Best Photography 
magazines. A selection 
of finalists will be exhibited.

OPEN NOV. 4, 2019
NaturesBestPhotography.com/enter
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provides is effective protection from 
sun exposure and a better primary 
defense than sunscreen.
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What else should 
you know about 
sunscreen?
Educate yourself.
From a health 
perspective, make 
sure you purchase a 
sunscreen approved 
by the FDA. The FDA 
recently banned two 
additional substances 
— PABA and 
trolamine salicylate 
— based on research 
showing that these 

chemicals can contribute to immune system changes 
and other adverse health effects. Stay aware of the FDA 
regulations, including when they publish the results 
of the 16 substances they are currently testing. Read 
more at fda.gov/drugs/understanding-over-counter-
medicines/sunscreen-how-help-protect-your-skin-sun.

Researchers continue to study and review sunscreen 
ingredients, but people must educate themselves 
using the information currently available to make a 
conscientious choice that balances their health with 
what’s best for the environment.

Consider multiple methods for sun protection. 
The best practices and most eco-friendly options currently 
available for your health and that of the reefs are to avoid 
direct sun exposure, especially between 10 a.m. and 2 
p.m., actively seek shade and wear protective clothing such 
as a long-sleeve cotton shirt and a wide-brim hat. 

The dive industry is becoming more aware of the 
issue, and many dive operators have moved their 
safety briefings to shaded areas on the boats. Some 
operators even provide hats and long-sleeve shirts for 
their customers. AD

MEET THE EXPERTS
AUTUMN BLUM is a cosmetic chemist who has been 
formulating award-winning products for the natural products 
industry for more than 20 years and is the CEO of an eco-
conscious sunscreen brand. First certified as a diver in 1989, 
she is an experienced dive professional and technical diver. 

FRAZER HALLIDAY is the cofounder and CEO of an eco-
conscious sunscreen brand that will launch in 2020. He 
is a Professional Association of Diving Instructors (PADI) 
Divemaster, Royal Yachting Association (RYA) Yachtmaster 
and environmentalist who was spurred into action after 
seeing the effects of cosmetic and sunscreen ingredients on 
the ocean.
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L
ithium-ion (Li-ion) batteries have 
become prevalent in consumer 
electronics and are found in 
everything from portable gaming 
systems and power tools to fancy 
sports cars. The Pew Research Center 

estimates that more than 5 billion people in the world 
carry a mobile device with these batteries. Your dive kit 
probably includes several items powered by one: dive 
computers with transmitters, perhaps a flashlight or 
video light and possibly a camera.

SAFETY FEATURES
In most circumstances the use of Li-ion batteries 
is extremely safe, but some risks are involved. It’s 
important to exercise proper care and use procedures 
that minimize risk and maximize performance of the 
battery pack.  

To reduce the chances of catastrophic failure, 
manufacturers of products containing Li-ion batteries 
build in redundant safety features such as vents to 
release built-up gases, a circuit board to regulate 
energy flow, and often a backup thermostat or fuse. 
Either the device or charger should have built-in 
protection that strictly governs whether a charge is 
applied to the battery pack when plugged in.

Disaster strikes when the battery shorts out and one or 
more of these safety features fails. The battery pack can 
heat up very quickly in a reaction called thermal runaway, 
which can lead to fire or explosion.

SHORTING 
Did you ever put the end of a 9-volt battery pack against 
your tongue and feel a mild tingling sensation? You 
are creating a short across the negative and positive 
terminals of the battery. Shorting a battery pack causes 
it to expend its energy and generate heat. 

To prevent shorting, keep the battery pack away 
from metal objects in your bag. Install covers on the 
terminals to protect them when the battery is not in 
use, or use separate bags or pouches for each spare 
battery. A product called a LiPo bag can minimize the 
risk of shorting and reduce the severity of fire in the 
event of a short. 

Water can create a short in the pack, so never use a 
battery that has been wet. Due to the increased risk of 
shorting, it is also recommended to not ship or travel 
with a battery pack that has been wet.

IMPACT AND ENVIRONMENT
It’s important to protect Li-ion batteries (and devices 
containing them) from impact. Li-ion batteries have a 
positive cathode and negative anode inside with only a 
thin separator in between. A heavy blow to the product 
may damage the inner separator and short out the 
battery pack. Even if you are extremely careful with your 
equipment, others may not be as careful when they drop 
their cameras on top of yours in the rinse tank. I’ve seen 
systems flying around (and off) the camera table on boats 
in rough waters, and none of us can control what might 
happen to our gear during a security inspection in transit.

Heat and humidity are enemies of Li-ion cells. Stress 
and permanent damage may result from exposing 
the batteries to heat for prolonged periods. Based on 
studies of customer usage trends, people who live in 
tropical or desert conditions (especially those without 
air conditioning) and those who travel regularly on 
liveaboard boats statistically experience a significant 
reduction in the overall lifetime of Li-ion battery packs. 

Follow your battery manufacturer’s recommendations 
for everything related to the product, including safe 
operating temperatures during use and long-term 
storage. Store Li-ion batteries in cool, dry environments 
at around 50 percent capacity. 

CHARGING
We might not often think about charging, yet it is perhaps 
the most important stage of a battery’s life cycle. Li-ion 
batteries should not be overcharged. Unlike some other 
battery types, they do not get a trickle or maintenance 
charge — they are either charging or not. The charger 
or device must be carefully calibrated to cut off charging 
after the battery pack reaches an established peak voltage. 

The circuitry that controls this process works well but 
can be sensitive to fluctuations in power supply such as a 

Lithium-Ion 
Battery Safety
By Jean Rydberg
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sudden power surge, an overloaded 
power circuit or a boat’s generator 
switching over. Check that you 
have a universal input charger that 
accepts variable input voltage, and 
connect the charger to a surge 
protector. Don’t charge too many 
devices at the same time on the 
same circuit. Watch for signs that 
the circuit is overloaded, including 
flickering or dimming lights, a 
buzzing sound or warm wall plates. 

TRAVEL
Every Li-ion battery pack should 
clearly reference its chemistry 
and watt-hour rating on the 
outside of the battery casing. This 
information is generally required 
in any airline inspection of your 
equipment. Security personnel 
may confiscate the products if that 
information is not available or if 
your batteries do not fall within the 
approved limits. It’s also advisable 
to travel with a Product Safety 
Data Sheet (PSDS), which you can 
request from the manufacturer. 
The PSDS contains important 
information such as what to do in 
the event of a fire.

END OF LIFE
Most Li-ion battery packs will last 
a maximum of three to five years. 

They lose a certain percentage of 
their capacity each year whether or 
not they are used. Some estimates 
suggest this loss can be as high 
as 20 percent. For safety reasons, 
Li-ion batteries are not allowed to 
fall below a certain voltage, which 
may be higher than the minimum 
voltage required to operate your 
device. At some point your Li-ion 
battery pack will suddenly go from 
working fine to not working at all. 

Never expose a battery pack — 
even a dead one — to a fire. It’s 
not environmentally responsible 
to throw away your dead batteries 
with the household garbage. When 
your batteries die, dispose of them 
at a battery-recycling facility. 

CONCLUSION
Li-ion batteries are very safe, 
and accidents are rare. The best 
approach is twofold: Try to 
prevent problems from happening, 
and know how to respond to 
problems if they occur. Follow 
the product manufacturer’s 
recommendations for safe 
handling to avoid issues, enhance 
performance and extend the 
lifetime of your battery pack. AD

Jean Rydberg is president and CEO 
of Ikelite.

SAFETY TIPS FOR RECHARGEABLE BATTERIES
The following tips apply to all types of rechargeable batteries, including lithium-ion 
(Li-ion) and nickel metal hydride (NiMH) cells.

1. Secure your equipment on a boat, and keep it out of the hot sun. Never leave 
equipment in the camera rinse tank.

2. Always use the charger srecommended by the manufacturer.
3. Never charge or use a battery pack that has been wet.
4. Charge your battery in a room with working fire alarms and fire-extinguishing materials 

on hand. Know what type of fire-extinguishing method is required for your batteries.
5. Charge your battery on a solid, nonflammable surface such as steel shelving.
6. Connect your charger to a surge protector.
7. Don’t sleep with your cellphone on or under your pillow. Never charge any battery 

on your bed.
8. Always be present when charging your device, and disconnect your charger when it’s 

done. Avoid charging overnight; set an alarm to disconnect your chargers if necessary.
9. Occasionally feel your battery pack and charger while charging. Discontinue 

charging if the battery or charger gets abnormally warm.

http://alertdiver.com/


Q: When I wear a wetsuit in humid 
conditions, I get dizzy and nauseous; it 
feels the same as when I have motion 

sickness, which is a common problem for me. Why 
does this happen, and what can I do to prevent it?

A: Neoprene wetsuits retain moisture and heat, 
which likely leads to your dizziness and nausea. 
When a diver is fully suited and zipped up, 

prolonged time on the deck of a dive boat or onshore 
prior to entering the water can cause heat stress and 
exhaustion. Common symptoms are dizziness and 

nausea. Try to avoid fully suiting up until right before 
you are ready to don your buoyancy compensator and 
enter the water. Once out of the water after completing 
your dive, remove your gear and at least the top half of 
your wetsuit to help your body vent heat. Along with 
adequate hydration, limiting your time in the sun while 
in your wetsuit will help prevent heat stress.

— Jonathan Gilliam, EMT-P, DMT

Q: Are there any issues with diving 
within a few hours of getting a 
chiropractic adjustment? 

A: There are no studies investigating the 
relationship between chiropractic adjustments 
and scuba diving. The possible medical fitness-

to-dive concerns would be the underlying need for 
an adjustment (e.g., lower-back and/or neck pain, 
headache, etc.) and whether the condition represents 
any physical or functional impairment that might 
interfere with dive safety or the ability to respond 
appropriately to an emergency. 

Furthermore, some people might experience 
complications or side effects for a few days following a 
chiropractic adjustment. These symptoms can include 
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headache, fatigue, pain and swelling that may appear 
as shooting radicular pain, or weakness in parts of 
the body that were treated — all of which could be 
mistaken for decompression sickness (DCS) and lead to 
an unnecessary recompression treatment. 

Similarly, DCS symptoms 
could be incorrectly 
attributed to possible 
complications or side 
effects from the adjustment 
or the underlying condition 
being treated. While we 
do not believe there is any 
physiological association 
between dive safety and a 
chiropractic adjustment, 
we just don’t know. The 
bottom line is that based 
on the assumption that 
the underlying disorder is 
not a contraindication for 
diving and the adjustment 
goes well, it would be wise 
to allow several days before 
considering a dive to ensure 
you are in top condition.

Diving should be a positive experience, so dive 
with care. DAN is here to answer any questions 
you or your physician may have about diving and 
your health.

— Daniel A. Nord, EMT-P, CHT

Dive places that only a few are lucky enough to experience. 
Let us create your next breathtaking scuba diving vacation.  

Check out our diving destinations at blueotwo.com

© Dan Norwood
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Q: While on a recent trip to Hawaii, I was 
swimming off the beach and stepped on sea 
urchin. I had one large puncture in the area 

between the big toe and the ball of my left foot and 
a few smaller ones on my right foot. Initially, my 
left foot was bleeding, and my right foot was a little 
painful. As advised by a local lifeguard, I have been 
soaking my feet in hot water and vinegar. All the 
black marks are completely gone, but yesterday my 
left big toe started to become slightly swollen and 
itchy with no redness or feeling of heat. I can walk 
but have a noticeable limp, and I have a limited range 
of motion with my left big toe due to minor swelling. 
Is this a normal part of the healing process?

A: Unfortunately, sea urchin puncture wounds are 
known for being problematic, particularly when 
involving toes or small joints. When a sea urchin 

spine puncture involves a joint, promptly seek medical 
attention at the time of injury. Hot-water immersions 
might help with the pain but will not be a long-term 
or definitive solution. Vinegar soaks are known to be a 
good first aid treatment for jellyfish stings and injuries 
from other cnidarians but are not useful with sea urchin 

punctures, which don’t 
involve cnidocytes. 

The minor swelling 
and limited range of 
motion of the big toe 
indicate inflammation, 
a retained foreign body 
or an infection. With 
time an infection might 
evolve into a granuloma (a mass of immune cells trying 
to wall off an infection or a foreign body), which will feel 
like a puffy, firm, red and painful lump. A granuloma that 
is restricted to the soft tissues typically responds well to 
antibiotics and corticosteroids, but surgical drainage of that 
pus may be needed if the granuloma affects a joint space or 
tendons, particularly when it contains a foreign body that 
cannot be dissolved or naturally expelled. These chronic 
inflammatory processes can lead to fibrosis that can limit 
range of motion. In those cases, physical therapy can can 
be useful as the treatment itself to minimize fibrosis and 
restore the range of motion in the affected joint(s).

Unbearable pain while in motion usually suggests 
that the sea urchin spine has reached a joint. A spine 
puncture that reaches tendons of the hands and feet 

DAN.org/GIVE

Your tax-deductible contribution to The DAN  
Foundation will promote safer diving and better 
outcomes for injured divers by supporting:
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can cause tenosynovitis, which is inflammation of the 
tendons and the fluid-filled sheath that surrounds the 
tendon. Those cases usually require professional surgical 
intervention. Neglecting this inflammation could result 
in permanent damage to the affected joint.

Sea urchin spines are covered by a thin layer 
of tissues, which appears as a strong pigment in 
some species. These tissues and pigments are an 
antigenic mosaic that stimulates a strong immune and 
inflammatory reaction. This is the reason why many sea 
urchin puncture wounds can have a torpid evolution 
that perpetuates for months after the puncture. Time, 
patience, anti-inflammatories and physical therapy are 
the key elements for long-term success.

— Travis Ward, EMT-P

Q: I fractured my wrist in an accident on my 
bicycle last week, and my doctor splinted 
it with a waterproof cast. I’m leaving on 

a dive trip this weekend. What issues should I be 
concerned about when diving?

A: Diving is not recommended with any fracture 
regardless of the type of cast. “Waterproof” 
is a misconception — there isn’t a cast that is 

truly 100 percent waterproof. Your doctor provided a 
cast that is approved for showering, bathing and even 

swimming if done 
in moderation. 
Moist skin can 
become irritated 
under a cast, 
causing superficial 
breaks. The risk 
of developing an 
infection from 

treated or chlorinated water is low, but never zero. 
Opportunistic microorganisms in salt water and 
untreated water from sources such as lakes, rivers and 
quarries exponentially increase the risk for infection. 
Additional concerns include the decreased functional 
capacity of the hand and increased risk of further 
damage from donning and doffing heavy gear and 
climbing up and down swim ladders. Once the healing 
is complete and your physician releases you for full 
and unrestricted activity, diving is not an issue.

— Lana Sorrell, EMT, DMT

Q: I had pneumonia in 2015 and as a result 
had lung surgery (thoracotomy) to drain 
an empyema. Is it safe to dive after this 

condition, or is there too much risk?

A: The main points to consider are the risk 
of pleural adhesions and pulmonary scar 
tissue caused by the thoracotomy, which can 

predispose you to pulmonary barotrauma.
Since barotrauma can occur with hyperinflation 

of lung tissue, a diver’s lungs must be able to tolerate 
rapid changes in volume and pressure. Fibrotic or 
scarred tissue is of concern to scuba divers because it 
has reduced elasticity and compliance in its interface 
with normal lung tissue. Any weakness in lung 
structure may be prone to rupture from even minimal 
overinflation. Pulmonary barotrauma usually happens 
near the end of a dive when a diver is ascending 
and trapped air in the lungs is expanding due to the 
decrease in pressure. When barotrauma occurs, air 
can escape from the injured lung and enter other areas 
of the chest, causing a life-threatening emergency.

Escaped gas from the lungs can enter one of three 
places: the mediastinal area around the heart (causing 
pneumomediastinum or mediastinal emphysema), 
the pleural space between the lung and the chest 
wall (causing pneumothorax), and the bloodstream 
(causing arterial gas embolism). 

Understanding the possible dangers and 
emphasizing the importance of a slow ascent rate 
while diving may reduce this risk. 

A high-resolution spiral lung CT scan may show 
the extent of scarring, adhesions and the presence 
of any air trapping. A follow-up appointment with 
a pulmonologist after the CT scan is necessary to 
exclude air trapping and adhesions before diving. 
The doctor will also consider any risk of recurrence 
of the condition that required the thoracotomy, 
any other medical conditions you might have, your 
overall level of fitness and your smoking history, all 
of which are necessary to consider before you return 
to diving. AD

— Sheryl Shea, RN, CHT
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B
ased at the University of South 
Florida (USF) in Tampa, Csilla Ari 
D’Agostino, Ph.D., works in the 
department of psychology, and her 
husband, Dominic D’Agostino, Ph.D., 
is in the department of molecular 

pharmacology and physiology. These enthusiastic 
researchers and divers have just returned from a NASA 
Extreme Environment Mission Operations (NEEMO) 
research and exploration mission at the Aquarius 
Reef Base habitat, an underwater laboratory to train 
astronauts and undertake unique research such as 
simulated spacewalks, called extravehicular activities, 
while in saturation. 

In this nine-day NEEMO 23 mission, Csilla lived 
in the habitat and conducted 10 research projects 
with their team. These studies included tests to assess 

changes in the participants’ cognitive abilities such as 
short-term memory, problem-solving, decision-making 
and reaction time, as well as motor function and digital 
dexterity, changes in grip strength, heart rate, sleep 
duration and quality (a major risk factor for human 
error), stress levels, team cognition, blood markers, body 
composition and microbiome during their stay. Csilla 
also did underwater work for her National Geographic 
Open Explorer projects using a remotely operated 
vehicle. Dominic was a crew member on the previous 
NEEMO 22 mission, so they are certified long-duration 
saturation divers, also known as aquanauts.

When you are not in a saturated underwater 
environment, what is your research focus at USF?
Dominic: I have been working on developing and testing 
ketogenic diets and supplements for several years. The 

Ketones, Manta Rays and 
Extreme Environments
ENERGETIC DIVE RESEARCH FROM FLORIDA 
Text by Frauke Tillmans, Ph.D. | Photos courtesy Dominic and Csilla Ari D’Agostino

Csilla completes a cognitive test on a waterproof 
iPad at the end of a simulated extravehicular 

activity in front of the Aquarius habitat. 

Opposite: Csilla runs experiments using a 
hyperbaric chamber at the Hyperbaric  

Biomedical Research Laboratory at USF.
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ketogenic diet was introduced in the early 1920s to 
prevent seizures in epileptic patients at the Mayo Clinic; 
it was later adapted by many other well-known clinics 
and has become a success story for more than just 
epilepsy. Emerging studies suggest that the ketogenic 
diet has therapeutic potential for oxygen toxicity 
seizures, some neurodegenerative disorders, metabolic 
disorders such as type 2 diabetes and even as an adjuvant 
to cancer therapy. It is by no means a wonder drug or 
panacea, but emerging science supports that metabolic 
changes associated with the ketogenic diet can have 
numerous effects on general health and even longevity.

What is a ketogenic diet?
Dominic: The body (for humans as well as animals) 
relies on energy from food intake. The fastest energy 
option is sugar from stored carbohydrates (glycogen), 
which is used to fuel brain energy metabolism and muscle 
contraction. When we actively cut sugars and starches 
from our diet, the body burns fat from dietary fats and 
stored body fat. High rates of fat burning stimulate the 
production of ketone bodies (beta-hydroxybutyrate, 
acetoacetate and acetone), which we can measure in 
blood, urine and breath, respectively. Ketones represent 
an alternative fuel for the brain, and they also have 
powerful neuroprotective signaling properties.

Starvation or intermittent fasting are radical ways 
to push our physiology into ketosis, but nutritionally 
healthy ketosis can be achieved only with sustained 
adherence to a well-formulated ketogenic diet.

How does it feel when going into ketosis? 
Dominic: It is specific to the individual. Some people 
have an intolerance to high fat intake, and ketogenic 
diets typically contain more than 70 percent fat. The 

ketogenic switch can take several days to weeks and 
might result in an initial feeling of nausea or even 
lethargy. The upside is that people in the state of 
ketosis (a defined level of ketones measured in blood, 
urine or breath) describe having more energy and 
feeling more lucid, and many individuals experience 
reduced weight and can sustain weight loss due to the 
diet’s appetite-suppressing effects. 

Is there scientific proof for this? 
Dominic: Yes, the ketogenic diet is one of the few 
diets in which the physiological effect can be directly 
measured by a commercially available device (and 
we’re not talking about body weight scales). Several 
manufacturers sell blood ketone meters that are 
available online or in retail stores. If ketone bodies in 
one of the measurable areas (blood, urine or breath) 
are elevated, this confirms that the individual is on 
the right track. The ketogenic diet is the only diet 
that is clearly defined by the elevation of an objective 
biomarker (ketones). While some people follow this 
diet explicitly for weight loss, considering all the other 
positive effects on the body might relegate weight loss 
to being a beneficial side effect. 

Thousands of publications on PubMed support 
what I have described, and the emerging science is 
continuing to go beyond that. With funding from the 
Office of Naval Research (ONR), we have investigated 
ketones, the diet and supplements for several years. 

The U.S. Navy became interested in ketones as a 
preventive measure for oxygen toxicity associated with 
closed-circuit rebreathers used by the Navy SEALs and 
others in the special operations forces. Experiments 
designed to evaluate the therapeutic efficacy of ketone 
supplements and the ketogenic diet are still ongoing at 
USF in collaboration with Duke University; despite the 
clinical results being preliminary, the future direction 
of this research looks promising. 

Csilla: Another interesting aspect we observed comes 
from numerous animal studies. In multiple rodent models 
we found that the ketogenic diet or ketogenic agents 
protected against anesthetic gases and had an anxiolytic 
effect. Further experiments included the ketogenic diet’s 
anti-inflammatory capacities and the effect on breath-hold 
performance. We now know that ketone bodies are strong 
signaling molecules that can regulate gene expression in 
ways that could promote protective effects for days or 
weeks, even after ketosis stops. 

How could this relate to diving? 
Dominic: Central nervous system oxygen toxicity 
limits the depth and operational time for divers 
breathing high-pressure oxygen, especially Navy SEALs 

http://alertdiver.com/


using closed-circuit rebreathers. The technical diving 
community is interested in the effects of oxygen on the 
body and in the potential risks of oxygen toxicity. The 
question from that community is how to mitigate these 
risks while diving. We started working with the ONR 
to determine if ketosis might prevent oxygen toxicity. 
To circumvent the dietary restrictions associated 
with the ketogenic diet, we had developed and tested 
ketogenic compounds, including ketone esters. Several 
of these agents offered a high level of neuroprotection 
against oxygen toxicity and anesthetic gases.

Csilla: We observed that the rats fed certain ketogenic 
agents resisted the effect of anesthesia, implying 
neuroprotective properties. As nitrogen narcosis 
has similarities to anesthesia when looking at the 
mechanisms in the brain, it is possible that some of 
these agents could mitigate or reduce the effects of 
nitrogen narcosis, but further studies are needed to test 
this hypothesis. The ketogenic compounds also had 
anxiolytic effects that can be beneficial when diving in 
high-stress environments or can help achieve better 
oxygen consumption.

Can anyone follow a ketogenic diet? 
Dominic: Anyone can, but certainly not everyone 
should. Many resources are available online that 
describe ketogenic meal plans and the efficacy of ketone 
supplements. Getting into nutritional ketosis will take 
at least a few days, so it is not ideal to start the diet the 
day before a dive trip. The body needs time for keto-
adaptation, a metabolic transition phase that occurs 
rapidly in some individuals and more slowly in others. 

The ketogenic diet seems to affect oxygen toxicity and 
possibly nitrogen narcosis. While these are certainly 
interesting topics, dive science remains heavily 
focused on decompression sickness (DCS). Is there any 
research on the impact of a ketogenic diet on DCS? 
Dominic: Not yet, but it would be interesting to see 
the effect of this diet on decompression stress, which is 
associated with changes (e.g., inflammation) that may 
be responsive to therapeutic ketosis. We plan to study 
the effect of a ketogenic diet in an environment with 
significantly higher carbon dioxide levels. We know that 
oxygen toxicity, which influences oxidative stress, is a 
function of oxygen exposure and carbon dioxide levels. 

RESEARCH, EDUCATION & MEDICINE
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Clockwise from left: Csilla exits the boat during saturation 
dive training for the NEEMO expedition. Csilla and 
Dominic stop for dinner. Csilla researches manta ray 
behavior in Ecuador.

Opposite: Csilla at work at the MarineLab Undersea 
Laboratory Museum in Key Largo
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Tell us about your marine 
biology research. 
Csilla: Whenever possible I conduct 
studies on the neuroanatomy and 
behavior of manta rays. A surprising 
fact I found during my studies is 
that these animals have the largest 
brain of all fish species. I also found 
that ketone levels in manta rays are 
extremely high. This might be useful 
for protecting and maintaining their 
brain function during deep dives of 
more than 3,000 feet. 

Coming from the psychological 
research side, you are also 
interested in the behavior of 
manta rays. Tell us about that.
Csilla: The black-and-white 
coloration and patterns of manta 
rays are considered permanent 
and are used to identify and 
monitor individual animals to 
get a better understanding of the 
population sizes and their travel 
routes. When I observed mantas 
in captivity (in aquariums), I 
found that the white patterns on 
their back can drastically change 
in intensity within minutes during 
feeding time or intense social 
interactions or when a new manta 
was introduced into the tank. I 
also observed that the ventral 
pigmentation changed over a 
couple of months. 

These findings are published, 
but the reason for these pattern 
changes remains largely unknown. 
It might indicate a state of 

arousal or excitement, or it may 
be a communication signal as 
part of their social behavior. It 
is important to question why it 
happens for other reasons, e.g., 
during maturation or as a reaction 
to environmental changes. In the 
worst case it could mean that we 
are overestimating the population 
sizes of these gentle giants.

OTHER RESEARCH 
Aside from their work at USF, 
Dominic and Csilla started 
a company called Ketone 
Technologies that supports 
research in fields that are not 
in USF’s direct focus. Both 
scientists spend a lot of time on 
their research, are well-respected 
in their fields and get frequent 
inquiries to speak publicly or 
write about their research. Follow 
Csilla’s work at csillaari.com. Find 
more information about ketones, 
the ketogenic diet and the science 
behind them at ketonutrition.org. 

WHAT’S NEXT? 
Dominic and Csilla plan to publish 
findings from the vast amount of 
data from the NEEMO mission 
and prepare for the next missions 
into extreme environments. 
With so much to be discovered, 
this enthusiastic couple is 
devoted to their underwater and 
hyperbaric research, be it about 
manta rays, nutrition or extreme 
environments. AD
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W
hen I finished DAN’s Diving 
Emergency Management 
Provider (DEMP) course 
at my local dive shop in 
Washington, D.C., on a 
Sunday evening, I thought 

that I might use the skills I learned on a future dive 
trip, if at all. They became unexpectedly necessary 
five days later when a neighbor called to tell me that 
something was wrong with her elderly housekeeper 
and asked if I would check on her.

When I arrived at my neighbor’s condo unit, the 
housekeeper was seated in a chair compulsively 
looking through her purse but was unable to articulate 
what she was looking for. I was unsure whether 
she was suffering from dementia or had sustained 
an injury. I recalled from the DEMP course that 
some simple tests could determine if I needed to 
call for emergency help. We had also learned about 
orientation questions used to determine a person’s 
cognitive status — whether a person was oriented to 
time, place, person and situation. The housekeeper 
was able to answer some of the basic questions. She 
was able to tell me her name, and she knew that she 
was in the condominium unit and that it was morning. 
But she could not tell me why she was there, why she 
was seated in the chair or what she was looking for in 
her repeated searches of her purse.  

She denied she was diabetic but confirmed that she 
took some medications, although she couldn’t tell me 
what they were or for what conditions they treated. 
She allowed me to look in her purse, and I found 
a prescription drug that I recognized as a diuretic, 
which suggested to me that she likely suffered from 
hypertension. I asked her if the medicine was what she 
was looking for in her purse, but she said it wasn’t. 

At that point, I was uncertain if I should call 911 
and ask for emergency medical services (EMS) to be 
dispatched. I recalled learning about stroke symptoms 

and decided to apply some of the tests we had 
practiced during the skills portion of the course. 

I first asked her to close her eyes and give me a big 
smile. She did so, and I noticed no droop in her facial 
expression. I asked her to squeeze my fingers with both 
her hands and found no difference in the pressure she 
applied to each hand. She was able to hold her head 
steady and to follow my extended finger with her eyes. 
I noticed no jerky movement called nystagmus as I 
moved my finger left, right, up and down. 

I retrieved a blood pressure kit and a pulse oximeter 
from my condo unit and measured her blood 
pressure at 240/115 with a pulse of 114 and an oxygen 
saturation of 91 percent. That was evidence to suspect 
that something had happened to her that required 
more assistance than I could provide. I thought it 
might be the aftereffects of a transient ischemic attack 
(TIA), which we had discussed in the DEMP training.  

After consulting with my neighbor and explaining to 
the housekeeper what I was advising, I called 911 and 
reported that we were concerned about a female in her 
80s with cognitive impairment, excessively high blood 
pressure and low blood oxygen saturation. The operator 
said that she would dispatch an EMS team, which arrived 
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DEMP: For 
More Than Dive 
Emergencies
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within minutes. The paramedics performed the same neurological tests that 
I had, observed the same high blood pressure and low oxygen saturation and 
decided to transport her to a local hospital. They also believed that a TIA 
had left the patient with a cognitive deficit. She remained in the hospital for 
more than two days until she was stabilized. 

Although it was not an in-water lifesaving event, it was significant to 
me because it occurred so soon after my DEMP training. In retrospect, 
I should have retrieved the DAN flash cards given out at the training 
instead of relying on memory for the examination. If I hadn’t taken the 
DEMP training, however, I would have been at a loss for what to do. I felt 
confident that the training had equipped me to rule out a stroke and to 
recognize that what I was observing was not merely age-related cognitive 
impairment but evidence of a recent physical event. I was also gratified 
that I was able to reassure my neighbor, who was very concerned about 
the well-being of her longtime housekeeper. 

DEMP training, which teaches all the skills from four different first 
aid courses, can prove useful for more than just dive-related incidents. 
A spouse, friend or neighbor may need immediate CPR, and you may be 
the only one available to provide it. A person’s survival in an automobile 
accident could depend on your training to control bleeding. A training 
exercise in how to perform the Heimlich maneuver may give you the skills 
to prevent asphyxiation in a restaurant someday. It’s a worthwhile course 
that goes beyond helping divers in distress and gives you the knowledge 
to confidently respond to many different kinds of emergencies. AD

DAN training courses are designed for 
dive-related incidents, but the skills 

learned can prove useful in a wide 
variety of situations outside of diving.
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IN-WATER RECOMPRESSION
By Daniel A. Nord, EMT-P, CHT

T
he diver is a 41-year-old male 
recreational diver with a 
lifetime dive history spanning 
20 years and with approximately 
30 dives within the past two 
years. He considers himself 

healthy overall with a “clean slate” in both his 
medical and dive history. 

THE DIVES
The diver had a series of three open-water dives on 
a single day for spearfishing 30 miles off the Florida 
coast. Each dive was on 33 percent enriched air  
nitrox (EAN) and followed the same multilevel 
computer profile with a maximum depth of 124 
feet of seawater (fsw) for a total bottom time of 
13 minutes on each dive. A surface interval of 90 
minutes separated each dive.
 
COMPLICATIONS
The first two dives were uneventful and 
uncomplicated, but on the third dive the diver 
experienced a rapid out-of-air emergency ascent 
directly to the surface from depth. Upon surfacing,  
he realized that the entire left side of his body was 
acutely numb with intense tingling. “It was as if 
someone had covered the left side of my body with a 

nail blanket,” he explained. He was not aware of any 
other symptoms or signs.

Realizing that his symptoms were likely a result 
of decompression illness (DCI), he donned a fresh 
tank of air and reentered the water to a depth 
of 49 fsw, and then began a gradual ascent to 
a decompression stop at 15 fsw for the next 30 
minutes. This process exhausted the remainder of 
two tanks of air. He used a third tank filled with 34 
percent EAN to complete approximately an hour of 
total decompression time. He emerged with mild 
symptoms of persistent numbness and tingling on 
his left side. 

He returned home, and about two hours after his 
last dive he contacted the DAN emergency hotline 
seeking guidance for what he feared was DCI. DAN 
medics immediately referred him to the nearest 
emergency department that was familiar with 
treating dive-related illnesses and injuries and asked 
the diver to tell the evaluating doctor to contact 
DAN for consultation if needed.

TREATMENT
Despite the diver’s existing symptoms, the hospital’s 
triage process failed to acknowledge possible DCI 
along with the need for immediate evaluation and 
first aid oxygen, leaving him sitting in the waiting 

room for five hours. During 
this time, generalized fatigue 
and transient left elbow 
pain began to accompany 
the left-sided numbness. 
When the diver was finally 
evaluated, the emergency 
department physician ruled 
out other possible causes 
and realized the need 
for hyperbaric chamber 
treatment. The diver was 
placed on 100 percent oxygen 
and transferred to the nearest 
operational hyperbaric 
facility approximately two 
hours away. The numbness 
began resolving with the 
oxygen administration. 
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After arriving at the 
chamber and following 
a chest X-ray to rule out 
pulmonary barotrauma, 
the diver began an extended U.S. 
Navy Treatment Table 6 now 
16 hours after his last dive. The 
treatment completely resolved 
all his symptoms. One week later 
the diver noted the return of mild 
intermittent tingling throughout his 
left forearm, hand and both feet and 
was told to take over-the-counter 
nonsteroidal anti-inflammatory 
drugs (NSAIDs) as treatment. The 
residual symptoms waxed and 
waned during the next four to five 
days and gradually diminished to his 
baseline normal status.

DISCUSSION
The term decompression illness 
evolved in part because of 
difficulty establishing a differential 
diagnosis between arterial gas 
embolism (AGE) and spinal cord 
decompression sickness (DCS). 
Although the rapid ascent in this 
case along with the immediate 
symptoms upon surfacing and the 
unilateral presentation strongly 
suggested AGE, spinal cord DCS 
could not be ruled out. Both 
conditions could have been present. 
It is possible that bubbles were 
arterialized and reached the spinal 
cord, but the brain is often the most 
affected. It is equally likely, if not 
more so, that the rapid ascent did 
not allow adequate decompression 
that directly impacted the spinal 
cord to produce the sudden 
appearance of symptoms. Either 
way the diver was in trouble.

Is in-water recompression a 
good idea? Many dive authorities 
recommend in-water recompression 
only if you are in a remote 

location far from a recompression 
chamber and no other options 
or appropriately trained staff and 
equipment are available. The 
increased pressure while breathing 
100 percent oxygen determines 
the effectiveness of recompression 
therapy. The U.S. Navy Treatment 
Tables 5 and 6 were developed in 
the 1950s and greatly increased the 
amount of oxygen over previous 
treatments. Other treatment 
procedures, including in-water 
recompression, have also evolved 
with the introduction of higher 
partial pressures of oxygen. 

Current experience suggests 
that without breathing 100 
percent oxygen at partial pressures 
above 2 atmospheres absolute 
(ATA), recompression will be less 
effective and relapse rates will be 
high. The U.S. Navy discourages 
any in-water recompression unless 
a hyperbaric chamber cannot 
be reached within 12 hours; if 
in-water recompression must be 
used, the diver should also breathe 
100 percent oxygen. 

The preferred first aid for divers 
with DCI symptoms is surface-
level oxygen, which maximizes the 
partial pressure gradient to enhance 
the elimination of nitrogen (off-
gassing), decreasing the size and 
number of bubbles and reducing 
the symptoms. The most efficient 
way to administer 100 percent 
oxygen is to use the demand valve. 
All divers with suspected DCI 
should receive first aid surface-level 
oxygen during transportation to 
or while waiting for treatment in a 
recompression chamber. AD

While in-water recompression 
may sometimes help, it should be 
considered only if certain criteria 
are met. Surface-level first aid 
oxygen is the preferred treatment 
for suspected DCI.
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D
ive operators and professionals 
often think that medical or 
certification concerns are the only 
ways they can deny someone from 
training or diving with them. This 
is not the case. You can refuse 

service if the decision is based on sound, consistent 
and safety-related reasons.

You may decline to take people diving if you believe 
they will expose you, other clients or your staff to risks 
that cannot be suitably mitigated. This refusal can apply 
before the client registers or upon reporting to the boat, 
reaching the dive site or at any stage of the dive operation.

Use the following considerations as good practice 
to make consistent and appropriate decisions to 
refuse a client

• who is clearly unfit to dive, exhibits breathlessness 
or is beyond your ability to manage them if in 
medical distress

• who is unable to manage gear or is out of breath 
when performing basic functions

• who is is under the influence of alcohol, drugs or 
other stimulants

• who is medically unfit to dive (Require clearance 
from a dive medicine physician for preexisting 
conditions, or use a systematic instrument such as 
the Recreational Scuba Training Council medical 
statement for all clients. In extreme circumstances 
you can still refuse service even if the diver has a 
medical fitness-to-dive certificate.)

• who has physical infirmity due to advanced age
• who has a medical condition such as a cold, 

congestion, difficulty breathing, lack of balance, 
confusion, physical injuries or other issues that may 
jeopardize the client’s health and safety

• who exhibits behavior such as aggression, recklessness, 
not following briefings or refusing instructions from 
the dive professional or the boat captain

• who has inadequate certification, experience levels or 
apparent competence for the dives you will be doing

• whose in-water skills show a lack of ability to 
undertake a specific dive activity

• who has difficulty following the safety requirements
• who has a disability that precludes your ability 

to safely manage them or that you cannot 
reasonably accommodate

• who lacks knowledge of the equipment, especially 
on a demanding dive

• who has dive equipment that is clearly 
compromised or damaged

Another reason to refuse service is if the weather, 
current, forecast or other external conditions might 
affect everyone’s safety.

None of these scenarios reduces the requirement for 
you to be properly trained and equipped to support 
the intended dive activities, including the ability to 
administer first aid or the provision of additional 
support staff or safety equipment needed to manage 
specific diving operations.

Post a clear, concise policy that includes the scope 
of your services in a visible place in your shop and on 
your website. Include in your promotional materials a 
brief statement such as the following: Please note that 
we reserve the right to refuse to take someone diving or 
to stop a dive in progress if we deem there could be a 
danger to anyone’s safety.

While much of these decisions are common sense, 
it is critical to ensure that your policies and conduct 
are consistent with any local, state or federal laws, 
including the Americans with Disabilities Act if it 
applies to you. Consider obtaining legal advice from 
a business lawyer well-versed in the various laws and 
regulations that might apply. 

The possibility of a citation or lawsuit always 
exists, however, even with a clear policy in place. 
To best protect yourself and your business, 
canceling a dive or refusing service to a diver must 
be consistent with your stated policy, be absent of 
any prejudice or personal influence and based on 
one reason: safety. AD
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RIGHT OF REFUSAL 
By Francois Burman, Pr. Eng, M.Sc.

Dive professionals can decline to 
provide service to clients who may 
expose the business, their staff, 
other divers or themselves to risk.
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UPON MEETING PEOPLE who learn I’ve been a 
dive journalist for four decades, the most common 
question asked is, “Where is your favorite place to 
dive?” The second most frequent inquiry is, “Where 
have you not gone but would most like to dive?”  

The first question is tough because there are 
so many qualifiers. Do you mean for a species 
such as humpback whales or great white sharks? 
Are you asking about general coral reef beauty 
and biodiversity? Caribbean or Pacific? Tropical 
or temperate? I have so many favorites for many 
different reasons depending upon the criteria.  

The second question used to be easier because I 
could simply say, “Malaysia.” For whatever reason, I 
had never dived in Malaysia, but last March I finally 
checked that box with a trip to Mabul, Sipadan and 
Tioman islands. With a destination as vast and diverse 

as Malaysia, the trip wasn’t a comprehensive overview 
but rather a sampler revealing what I had been missing 
all these years.

While simple inertia likely explains the not going, 
I finally decided to plan the trip while at the trade 
show for the Diving Equipment and Marketing 
Association (DEMA) last year. After walking among 
the travel pavilions of Indonesia, the Philippines, 
Australia, Fiji and other exotic dive destinations, I had 
a conversation with the folks at the Malaysia booth. 
Over a cup of Malaysian white coffee, they answered 
some of the more obvious deficits in my destination 
awareness. I asked two very basic questions.

WHERE EXACTLY IS MALAYSIA?
I knew of Kuala Lumpur, the capital, because I’d flown 
through the popular hub for Asian air travel several 
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From left: Several resorts on Mabul cater primarily 
to diving, and two main villages have fishing as 

their primary industry. Huge schools of jacks are an 
expectation while diving Sipadan. A whitetip reef 

shark rests on a shallow sand flat in Sipadan. 

M A L A Y S I A
times. The airport, however, is an admittedly superficial 
awareness of one of the world’s great dive destinations.

The map revealed that Malaysia is contiguous 
to the southern tip of Thailand and consists of 
two large regions separated by the vast expanse 
of the South China Sea. Peninsular Malaysia (also 
called West Malaysia) is bordered on the west 
and southeast by Indonesia, and East Malaysia 
(Malaysian Borneo) is bordered to the northeast by 
the Philippines. Lapped by the Straits of Melaka, 
the South China Sea, the Sulu Sea and the Celebes 
Sea, Malaysia should not have surprised me with its 
potential for good diving, but I was fairly astonished 
to learn how many distinct and unique dive regions 
there are. I obviously would not be diving the whole 
country, but rather I’d be visiting only a small subset 
of all the dive options the nation presents. 

WHERE SHOULD I GO WHILE THERE?
Knowing that I had limited time but wanted to see 
some good diving and a bit of the jungle as well, 
Tourism Malaysia graciously suggested a fascinating 
yet manageable itinerary. I would travel from Miami, 
Florida, to Qatar for the first leg (13.5 hours) and 
then connect to Kuala Lumpur (another 7.5 hours). 
Kuala Lumpur (popularly known as KL) is easily 
accessible by carriers from several North American 
airports and is a convenient Asian gateway, 
regardless of your frequent-flier preference. 

The names on the itinerary sounded exotic, and I 
wasn’t familiar with all of them, so when they gave 
me the bullet points all I could say was, “Sure, let’s 
go for it.” The following was our plan:

• Arrive at Kuala Lumpur International Airport 
(KUL), and stay overnight in an airport hotel.  

http://alertdiver.com/


82  |  FALL 2019

• Fly from KUL to Tawau airport (three hours).
• Transfer to Semporna Jetty (90 minutes) for a 

45-minute boat ride to Mabul Island.
• Dive two days at Mabul and Kapalai (three dives  

per day).
• Go by boat from Mabul to Sipadan Island (20-minute 

boat ride to Sipadan, three dives).
• Transfer by boat from Mabul to Semporna and then to 

Bilit on the Kinabatangan River. Take a river cruise in 
the late afternoon to photograph monkeys.

• Visit Sepilok for the Orangutan Rehabilitation Center.
• Fly from Sandakan to KUL (2.5 hours).
• Fly from KUL to Johor Bahru (one hour).
• Transfer to Mersing to board a ferry for Tioman 

Island (2.5 hours).
• Dive for two days at Tioman Island.
• Take a ferry from Tioman back to Mersing Jetty, travel 

overland to Johor Bahru (two hours) for a flight back to 
KUL and then an international return flight.

A MALAYSIA DIVE DIARY
My dive story began when I arrived at Semporna Jetty on 
the east coast of Sabah, Malaysia; until then I had been on 
airplanes and in airports and hotels. The travel was not 
much different from going to the Philippines, Indonesia 
or any other distant and exotic dive destination, but the 
experiential divergence would soon begin. 

Many of the dive operators on Mabul have small 
offices at Semporna for gathering their guests and 
provisions for the 45-minute speedboat ride to Mabul. 
Analogous to a bus station, Semporna is the terminal, 
and outboard-powered boats are the mini-Greyhound 
buses that take guests to Mabul and nearby Kapalai. 
On Mabul there are a couple of small villages and 
several resorts — some with over-water bungalows and 
some that are built back from the beach. There is even 
a dive resort built on a converted oil rig located just a 
short distance off the beach at Mabul. 

The best time of the year to visit Mabul, Kapalai and 
Sipadan is during the dry season from March through 
October. Even under optimal weather conditions the 
water clarity on Mabul and Kapalai will be worse than 
Sipadan, which makes sense when you realize Mabul 
is all about the muck-and-macro experience, but 
Sipadan is world-renowned for wide-angle seascapes 
and large schools of resident fish. Average visibility on 
Mabul is 20 to 30 feet; at Sipadan it is more than 100 
feet on most days. It is remarkable how different the 
dive experiences are on these islands yet how well they 
complement each other.

MABUL
My first dive off Mabul was to the House Reef directly 
in front of the resort. The reef slopes gradually from 15 
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to 80 feet. While the visibility that afternoon was only 
about 20 feet, the sheer abundance of small marine 
life was astonishing. Some weren’t all that small, such 
as the green sea turtle resting on a shipwreck that had 
been intentionally sunk as a dive attraction. Given the 
water clarity and the limitations of my 100mm macro 
lens, I focused on small creatures and vignettes of 
anything larger. Some of my more memorable photos 
from that first dive include a large moray with its 
mouth agape while being cleaned by a goby, spawning 
starfish, sharpnose pufferfish and several species of 
frogfish. For one setup I was excited to see my dive 
guide point out a pair of frogfish side by side on the 
seafloor. I obediently shot several frames, but it wasn’t 
until I reviewed my photos that night that I discovered 
there were actually three frogfish side by side.

In just about any direction I pointed my lens there 
was something of interest to shoot. I was grateful to 
have an excellent guide pointing out things to me, but I 
think that’s standard for Mabul. A few years diving the 
same reefs day after day is invaluable when it comes to 
finding the bizarre and cryptic creatures of the muck. 
Many of the creatures are sedentary, and the guides 
know where to expect to find them. What they don’t 
know from observation the day before they can deduce 
by knowing what creatures abide in each habitat.

Kapalai, which is close to Mabul, is little more than 
a spit of sand distinguished by a single resort built over 
the water. The resort has been creatively proactive 
with submerging structures around the island. Boats 

and purpose-built metal frames placed along the 
sandy plateau provide a habitat for marine life. Tiny 
frogfish, pipefish, leaf fish and harlequin ghost pipefish 
are among the usual suspects at the extraordinarily 
productive Mandarin City dive site.

Dozens of dive sites are along the sandy slope in 
front of the resorts on Mabul and Kapalai, but the 
one beneath the Seaventures Rig is noteworthy. 
Its large footprint casts considerable shade, so the 
local environment is different from the surrounding 
seafloor, and multiple other structures are scattered 
about. With rig pilings, shipwrecks and swim-through 
cages dotting the seafloor, the array of structures is 
like one giant fish-attracting device. I’m sure when 
they get good water clarity the wide-angle potential 
is awesome, but with visibility less than 30 feet, I was 
happy to plink around with my macro lens for batfish, 
flamboyant cuttlefish and coral grouper.

While the north side of the islands are mostly sandy, 
with artificial structures punctuating the seafloor to 
provide relief and habitat, along the south side there 
is more coral development and the creatures are 
more reef dwellers than muck dwellers. At sites such 
as Stingray City (named for blue-spotted stingray), 
turtles are quite common as well as crocodilefish, 
cuttlefish, lionfish and mantis shrimp. At Eel Garden 
on the far eastern edge of the reef line, you won’t be 
at all surprised to find moray eels. Looking beyond 
the obvious will reveal a variety of nudibranchs and 
orangutan shrimp in bubble coral.

Clockwise from top 
left: A giant moray 
eel at Seaventures 
Rig; a pair of frogfish 
at House Reef; 
regal angelfish at 
Eel Garden; a pair 
of crocodilefish at 
Stingray City

Opposite: A green sea 
turtle at House Reef
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SIPADAN
Sipadan has a fascinating history from its development 
as a dive destination, complete with resorts and dive 
centers, to its status today as a marine protected area. 
The small island rises from 2,000 feet of water, rimmed 
by powdery sand and cloaked with coral reefs in the 
shallows. Borneo Divers began taking divers to Sipadan 
in 1983, but it was the Jacques Cousteau movie Borneo: 
The Ghost of the Sea Turtle that touched off the wave 
of interest in diving. By 1990 there were five resorts on 
an island three-tenths of a mile long and a little over 
one-tenth of a mile wide. When visiting the island 
today it is obvious the development was unsustainable. 
Between diver pressure and outflow from septic tanks, 
the corals could not possibly survive in the long term. 
In 1992 the British Marine Conservation Society 
sounded an alarm over possible exploitation of the reef, 
and in 1997 the Malaysian government announced 
plans to restrict tourism.  

The watershed moment for 
Sipadan development occurred 
on April 23, 2000, when 
pirates associated with Abu 
Sayyaf kidnapped 21 people 
(10 tourists and 11 resort 
workers) at gunpoint. Most 
were held for a year, with all 
being gradually ransomed off 
during that time. Malaysian 
armed forces begin patrolling 
the island in the aftermath, 
and by 2004 the government 
ordered all resort operations 
to remove their structures from the island. To enhance 
protection, the Malaysian government created the 
Sipadan Island Marine Park in 2005 and began requiring 
an entry permit to dive there. Only 120 visitors per day 
are allowed, and each of the dive resorts in Mabul and 
Kapalai have an allotment of permits they can use for 
their guests. Our resort had permits for only 14 divers 
per day to dive Sipadan; out of my three days there, I 
had only one opportunity to dive.

One day was better than none, and it was a great day 
of diving. We left quite early in the dark so we could be 
in the water when the large schools of humphead wrasse 
made their daily sojourn. Our first dive was at Barracuda 
Point, famous for a large congregation of chevron 
barracuda, but I got engaged with the humpheads from 
the moment I dropped in the water through the end of 
the dive and forgot to look seaward for the barracuda. 
This site was also good for seeing whitetip reef sharks 

resting in the sand and schools of anthias in 
pristine staghorn corals.

Our second dive was at Turtle Patch, and 
true to billing we encountered at least eight 
different green sea turtles. Staghorn Crest 
features not only immense fields of perfectly 
intact staghorn coral as the name suggests 
but also massive schools of bigeye trevally 
in congregations from the top of the reef to 
the surface, perhaps 25 feet high and as wide 
as the eye could see in 120-foot visibility. 
Sipadan has 12 distinct dive sites; having 
visited only three of them, I’m not an expert 
on what Sipadan has to offer, but this was 
the most productive single day of diving I 
had in Malaysia, especially as a wide-angle 
enthusiast. A muck aficionado could have said 
the same about many of the dives in Mabul.

 
SANDAKAN AND SEPILOK, BORNEO
While not every dive traveler to Malaysia will take 
time away from their underwater passions to explore 
the Borneo jungle, I found it worthwhile for getting a 
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flavor of the destination. I managed to be immersed 
in an authentic wildlife encounter while seeing their 
conservation efforts at work.

I left Mabul in the morning for the 45-minute ride 
back to Semporna and then met my driver for our 
three-hour overland transfer to the Bilit Adventure 
Lodge on the Kinabatangan River. There are similar 
lodges along Sabah’s longest river (348 miles) where 
ecotourists can stay. Each evening the various lodges 
send their longboats to areas along the river where 
monkeys are known to congregate. After a brief lunch 
waiting for the light to warm into an afternoon glow, 
I was at the bow of a longboat with my 100-400mm 
zoom telephoto lens. 

We soon nosed the boat into the riverbank to see a 
large crocodile and take some photos of a rhinoceros 
hornbill, which is a quite substantial bird. Monkeys 
are the main attraction, and we set out in pursuit of 

encounters. Before long I had a proboscis monkey 
framed in nearby trees and then was treated to a 
particularly close encounter with Borneo long-tailed 
macaques. They like to sleep in the trees along the 
river where carnivorous predators can’t reach them, 
but fortunately my long lens could.

Following the river cruise, we drove 1.5 hours 
to the Sepilok Jungle Resort in Sandakan, which 
is Sabah’s hub for wildlife and nature tourism. 
Spending the night there left us in proximity for a 
visit to the Sepilok Orangutan Rehabilitation Center. 
Orangutans that have been captured as pets but have 
outgrown their human hosts as well as those displaced 
by deforestation are rehabilitated for eventual 
reintroduction into the wild. There are wildlife 
viewing stations and opportunities to watch when the 
orangutans and monkeys are being fed, but it does not 
feel excessively touristy. On the contrary, it felt like 
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Sipadan is noted for its massive 
schools of jack and chevron 

barracuda, but the abundance of 
green turtles and humphead wrasses 

also defines the destination. 

Opposite, bottom: Soft corals 
cloak the submerged rock 

substrate at Labas Island, one of 
the many offshore islands that 

Tioman dive operators visit.
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our visitation and entrance fees helped support the 
good work being done while providing good photo 
opportunities for primates I wouldn’t see otherwise.

TIOMAN ISLAND
While all the dives so far had been in Malaysian 
Borneo, to get to Tioman I had to fly back to Johor 
Bahru on Peninsular Malaysia. There I met my driver 
for the two-hour trip and an overnight stay in Mersing, 
the main ferryboat departure hub for Tioman Island. 
The ferryboat transports scores of passengers and 
their freight for the ride to Tioman. I was a little 
rusty on ferryboat travel, and not everyone I asked 
spoke English, so I was initially confused about which 
ferryboat stop I was supposed to exit. I figured it out in 
time to step off and walk the few hundred yards to the 
dive resort complex that was to be my home for the 
next few days.

While my first afternoon consisted of an 
unremarkable orientation dive on the beach just 
offshore, the boat dives beginning the next day 
revealed some excellent coral and marine life. Visibility 
was not stellar but certainly manageable given the 
quality of the reef. The dive operation was very 
transparent in stating that underwater photographers 
would have better luck diving Tioman in the dry 
season; the rainy season brings sediment washing 
off the island and flowing from the rivers. Average 
visibility was 40 to 60 feet for my dives on Tioman. 
The water is clearest in March through May and late 
September through the end of November.

That first night in Tioman I walked around a 
bit and was truly amazed at how extraordinarily 
inexpensive things were. Five dollars went a long 
way for a good meal, and the dive and lodging 
package was a remarkable bargain for the quality 
of the accommodation, the infrastructure and the 
professionalism. I saw an active and engaged younger 
dive-travel crowd that had discovered this destination, 
and they were having fun with the live music and 
ample partying. If I were a 20-something diver seeking 
an endless summer of dive adventure, Tioman would 
be on my list — and not just for a week, but for a 
month of having fun, kicking back and letting a limited 
dive budget go a long way. In terms of dive value per 
dollar, Tioman is amazing.  

The atmosphere wouldn’t mean much if the diving 
wasn’t good, but it is. On the first dive at Tiger 
Reef I photographed my first-ever guitar shark. At 
Labas Island I discovered a boulder-strewn bottom 

decorated with soft corals in some areas, a lot of 
clownfish and anemones, and very good staghorn 
coral patches. There were many swim-through caves 
here as well, and in general the topography was 
quite impressive. The highlight of this dive day was a 
coral reef just offshore of the main island where the 
staghorn coral formations were spectacular.

Renggis Island is small and very near shore, but 
unlike on my initial shore dive, the coral cover of 
staghorn and intact lettuce coral is remarkable. 
Checking back on my metadata from that dive I see 
that I was lucky enough to encounter two hawksbill 
turtles, five blacktip reef sharks, several cuttlefish (one 
of which was laying eggs in the coral crevices) and lots 
of clownfish in anemones, which were particularly 
special because they were surrounded by healthy hard 
corals. If you go to Tioman, Renggis Island is a site you 
should not miss.

My last dive on this trip was at Salang Jetty. 
Bonaire’s Town Pier came to mind when I saw 
the long pier jutting out from the shore of Salang 
Village, and I had to give it a try. While not as lavishly 
decorated as Town Pier, it held a fair bit of marine life, 
particularly a huge school of resident scad. 

I saw a lot in this Malaysia sampler, which revealed 
enough potential to make me want to return. A week 
or 10 days would be productive on Mabul and Sipadan 
for both the muck and wide-angle potential. Tioman 
was uniquely interesting and reminded me of what 
Bonaire must have been like when Peter Hughes and 
Don Stewart were young men, just carving out their 
dive businesses there. It is a real dive community and 
not at all pretentious. My days of being a 20-something 
dive bum are done, otherwise I’d have Tioman on my 
radar for sure. Knowing that I missed sites such as 
the highly recommended Layang Layang reminds me 
that my trip was not a comprehensive immersion into 
Malaysia dive travel and beckons a return visit. 

To paraphrase Jackson Browne in his lyrics to My 
Opening Farewell: “There’s a plane every day leaving 
either way. There’s a world, you know, there’s a way to 
go. And you’ll soon be gone; that’s just as well. This is 
my opening farewell.” Except perhaps for Malaysia it is 
likely my opening hello. AD
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Opposite, clockwise from top: A map 
of Malaysia; blue ring angelfish at 

Salang Jetty; cuttlefish placing eggs in 
hard corals at Renggis Island; a night 
dive off the beach on Tioman Island; 

an orangutan at Sepilok Orangutan 
Rehabilitation Center 

Far right: Clownfish and anemone amid 
staghorn coral at Renggis



HOW TO DIVE IT
GETTING THERE: A huge variety of diving is available 
throughout Malaysia, both on Penisular Malaysia 
and Malaysian Borneo. Wherever you choose to dive, 
the first stop for international travelers will be the 
Kuala Lumpur International Airport (KUL), which 
is a significant Asian hub with access from many 
North American international air carriers. From KUL 
it is possible to travel overland for some diving, but 
domestic air is the more likely option.

CONDITIONS: The water is tropical throughout 
Malaysia, with temperatures ranging from 80°F to 
86°F. Water clarity is widely variable depending on 
proximity to rivers and freshwater runoff. The water 
near offshore islands such as Sipadan and Layang 
Layang is typically very clear with visibility of more 
than 100 feet. Areas such as Mabul that are well-
known for excellent macro and muck subjects have 
water visibility in the 20- to 30-foot range. Other 
places such as Tioman are seasonally variable, 
with the best water clarity occurring during the 
dry season, which is March through May and then 
again late September through the end of November.

DIVE RESTRICTIONS: To enhance the protection of 
Sipadan Island, the Malaysian government created 
the Sipadan Island Marine Park in 2005, and now 
a paid entry permit is required to dive there. Only 
120 visitors per day are allowed, and each dive 
resort in Mabul, Kapalai and even day-trippers from 
Semporna will be a part of that daily allotment. Our 
resort had permits for only 14 divers per day at 
Sipadan. Most guests on a one-week dive package 
generally will get two opportunities to visit Sipadan.

TOPSIDE: Ecotourism in Borneo attracts thousands 
of nature lovers each year in hopes of seeing exotic 
birds and monkeys along the Kinabatangan River 
or orangutans in Sandakan, Sabah. 

Recompression chambers are located in Kuala 
Lumpur, Kajang, Penang and Perak. In any dive 
emergency, however, call local emergency medical 
services first, and then call the DAN hotline at 
+1-919-684-9111 to coordinate care.

Tioman

Sandakan

Mabul

Sipadan

Semporna

KUALA LUMPUR

INDONESIA

THAILAND

Mersing
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It’s easy to recognize French Polynesia’s softness: the 
fragrant leis, the gentle strumming of ukuleles, the 
coos of loved-up couples and the curved sheen of 
bewitching black pearls. But it’s important to look 
past these things if you really want to get to know this 
South Pacific paradise, which is defined far more by 
its contrasts, such as the craggy corners of coral atolls, 
the tattooed graphics that adorn the limbs of the locals, 
the juxtapositions of every conceivable blue hue where 
the lagoons meet the open ocean — and the angular 
fins and toothy smiles of the three tiger sharks that are 
lazily circling us in the sapphire-colored distance.
 
TAHITI
Our guide has pulled out the big guns for our first 
dive, White Valley, and he seems quite pleased with 
himself. “It’s all about the sharks,” he informed us as 
we moored at this site, a reef that slopes to a rubbled 
channel at 65 feet and then sharply drops off into the 
blue. Instructions are simple: Hunker down next to the 
channel, and wait for sharks to show up. 

Almost immediately, expectant gray reef and lemon 
sharks began swimming past us; minutes later the big 
guys show up. Their conditioning around divers is 
a remnant of the regular feeding that occurred here 
before recent local regulations banned the practice. The 
piscine politics are clear, with smaller sharks slowing 
deferentially whenever a tiger shark passes overhead, 
which is often. I glance over at the guide, who points 
enthusiastically toward the smallest of the tiger sharks, 

a male I estimate to be 12 feet long. He flashes me an 
animated, extended OK sign, so I smile weakly and 
signal OK back to him, quickly turning my attention 
back to a particularly large gray reef shark who 
seems overly interested in her reflection in my dome 
port. After 40 minutes or so of controlled chaos, the 
tigers depart one by one.  

Our ascent from White Valley presents a wind-
whipped surface, a bouncing dive deck and a captain 
eager to find some calm inside the lagoon. The 
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A sicklefin lemon shark approaches closely 
at Tahiti’s thrilling White Valley.
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Spring fortunately offers a placid, protected haven 
despite the wind’s antics. Cold, fresh spring water feeds 
this series of coral-covered, anemone-topped pinnacles, 
creating a thermocline — and a shimmering silver 
visual effect — in areas of outflow. The extra boost of 
nutrients has led to lush sponge cover, making this the 
preferred hangout for the local turtles, which can be 
seen napping atop the coral, making a meal out of the 
pinnacle itself or ascending to the surface for a quick 
breath of air. At the surface we’re treated to a view of 

the surf breaking at the edge of the barrier reef with the 
neighboring island of Moorea in the distance.

MOOREA
As our ferry travels through the coral pass into a 
glistening aquamarine lagoon, I involuntarily sigh, 
awestruck by Moorea’s topside beauty. Low clouds 
hang over the jagged green precipices that arise 
between Cook and Opunohu bays and then stretch 
into the distance. It’s no wonder this romantic 
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The pristine hard corals of Fakarava are equally 
matched by its remote topside beauty. 

Opposite: A wall of convict surgeonfish swarms 
the reef at North Fakarava’s Garuae Pass.
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island, which regularly appears on lists of the world’s 
most exquisite destinations, attracts countless 
honeymooners. I’m tempted to forego diving and laze 
on a hammock all afternoon with a gushy novel, but 
I reconsider as soon as we begin unpacking our gear 
while looking out at the spectacular ocean. If it’s this 
lovely topside, it has to be incredible under the waves. 

We find a boat that will take us to the Sandbar, 
a popular snorkeling site inside the lagoon that 
we’ve heard can attract crowds. Fortunately, at this 
hour of the afternoon we’re joined by only a few 
paddleboarders weaving around the area. After 
donning our snorkels and hopping in, we’re soon 
swarmed by friendly stingrays and tiny blacktip sharks 
accustomed to being fed by visitors on local tour 
boats. It’s an experience better than any umbrella 
drink, and it helps to get us amped up for the next 
morning, when we’ll explore Eden Park (also known 
as Opunohu Canyons), a lemon shark hotspot.  

After arriving the next day, we descend past an eager 
tangle of blacktip reef sharks at the surface while 
on our way to photograph the local celebrities. A 
trio shows up shortly thereafter; two large females 
and a smaller male pass low over the reef, with 
their prominent choppers giving them a fearsome 
appearance that doesn’t quite jibe with their graceful, 
cautious passes. Nearby Coral Wall (part of the reef 
that encloses the lagoon) is less sharky but every bit 
as exciting. We descend through swirls of surgeonfish 
and barracuda to discover a meandering series of 
nooks and crannies covered with hard coral. Two 
Napoleon wrasses show up almost immediately and 
follow us from a distance throughout our dive, but the 
highlight is the ample turtle population, with greens 
and hawksbills slowly passing us every few minutes. 

The mellow pace suits us just fine, because we know 
we’ll soon be headed to Fakarava and Rangiroa, where 
mellow is simply not an option.
 
FAKARAVA
“The lagoon is full,” our divemaster tells us as we motor 
toward Garuae Pass, the 5,200-foot-wide channel that 
encompasses North Fakarava’s best-known dive sites. He 
explains that high surf south of the atoll has been pushing 
so much water into the lagoon that they’ve not had an 
incoming tide for days. Outgoing currents have been 
strong and present on almost every dive. 

This atypical condition is bad news. Diving in 
French Polynesia’s passes, the channels that connect 
the lagoons to the open ocean, is wholly dependent on 

tide. Although it’s nearly always possible to dive one of 
the bordering reefs regardless of the direction of water 
flow, venturing into the heart of the passes themselves 
— home to ripping currents, high-octane drift dives 
and the legendary “walls of sharks” — is done only on 
incoming tides. Incoming tides bring blue ocean water 
and extraordinary visibility and allow divers to finish in 
a safe, calm lagoon rather than in the open ocean.  

We have only two days to explore this world-
famous atoll, and we’d been hoping against hope (and 
apparently nature) that the tides would line up well 
for us. The divemaster sees our dismay and promptly 
shifts into damage-control mode. “Don’t worry,” he 
said. “We’ll just stick to the reef. There were mantas 
and lots of fish there yesterday.”

We drop in at Central Park, descending to the edge 
of the wall and staring cautiously at the misty cyan 
water rushing past. Venturing even a few feet over the 
reef’s edge demonstrates a good reason for trepidation 
— the downcurrent pulling over the wall is formidable, 
and the outgoing current is also incredibly powerful. 
Any diver unfortunate enough to be caught in this 
kind of flow could be transported either over the wall 
into the depths or into the open ocean at speeds that 
would make recovery very challenging. We stick close 
to the reef, which is well-attended by blacktip, gray 
reef and even occasional silvertip sharks (though not 
stacked end-to-end as we’d hoped). Minutes later we 
spot a graceful pair of mantas taking turns getting 
touch-ups at a deep cleaning station. We ease our way 
up the reef, finding not a wall of sharks but certainly 
walls of fish. Our cameras stay busy as huge schools of 
surgeonfish swarm over the reef, interrupted only by 
the occasional cluster of trevally.

On our last day, the swell to the south begins to 
abate, and at last we’re able to experience a single dive 
at South Fakarava’s famous Tumakohua Pass. The 
incoming tide is predicted to be extremely brief, so we 
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hurriedly gear up and hop in. Minutes later, we’re 
tucked into one of three gravelly crevices that act 
as viewing galleries. We soon spot a small group 
of gray reef sharks. Our dive guide had said that 
swimming into the blue will disrupt the action here, 
so we resist the temptation to swim toward them 
and instead stay low and minimize our bubbles. Our 
discipline is rewarded minutes later. We watch in 
awe as gray reef sharks, stacked as far as the eye can 
see, bend gracefully in the azure-tinged water.  

Truly, this is what all divers envision when 
they think of French Polynesia and especially the 
Tuamotus. Our time ticks down too quickly, and 
before long we’re in the shallows, surrounded by 
schools of snapper. Elation swells through me, 
soon to be replaced by disbelief that we’re able to 
experience only a single dive at this amazing site. 
As an eagle ray buzzes past, I adjust my attitude. 
Now that I know what’s here, I have every reason 
— and solid plans — to return.

RANGIROA
The tally is dolphins 5, us 0, and I’m feeling 
down. We’ve spent more than five hours in, 
around and whizzing with the current through 
Tiputa Pass, the narrow channel famous for 
close interactions with a playful pod of bottlenose 
dolphins. To be more specific, that’s five hours 
during which we could hear dolphins constantly 
squeaking and chortling but during which we’ve 
seen exactly zero dolphins. We’ve seen nearly all 
the other big-hit Rangiroa marine creatures, such 
as manta and eagle rays, swarms of gray reef sharks, 
big schools of snapper and an outlandishly huge 
(and hugely pregnant) tiger shark, but no dolphins. 
It’s maddening, and the soundtrack combined 
with intense wishful thinking is playing tricks on 
my mind. I stare desperately into the expanse and 
realize that all kinds of objects are now beginning to 
resemble dolphins, including surgeonfish, our dive 
guide and random crud in the water column. The 
squeaking is deafening, but still no dolphins — and I 
can’t take this torture anymore.   

Clockwise from top: The South Pass at Fakarava is one of 
the world’s great shark dives, with blacktip reef sharks in the 
shallows and schools of gray reef sharks along the deeper 
sections. An emperor angelfish forages on the reef outside 
Fakarava near Garuae Pass. A hawksbill turtle rests on the wall 
adjacent to the fringing reef in Moorea. Eager stingrays pass 
one another at Moorea’s ethereal Sandbar. 

Opposite: A mother and baby bottlenose dolphin approach in 
the crystal-clear waters of Rangiroa’s Tiputa Pass.
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I shake my head and descend toward 
the wall, where a large eagle ray is 
lazily circling. As I start adjusting my 
camera settings in the hopes of a close 
pass, I hear a bell ringing insistently 
— a signal from our dive guide that 
he finally sees dolphins approaching. I 
kick as hard as I can until I finally see 
a group of six (including an adorable 
baby) swimming unhurriedly but 
with purpose, checking us out as they 
continue toward their destination. I 
manage to capture a few “proof” 
images, and then I put down my 
camera, assuming the moment is over. 

Minutes later, however, members 
of the pod make it their business to live up to their 
reputation: One individual begins to closely follow 
our dive guide, seemingly pestering him for scratches. 
Meanwhile, I’m having the underwater moment of a 
lifetime as the new mother dolphin has also developed 
an interest in us and begins to inspect me, with her baby 
carefully hidden behind her. After a few minutes she 

begins to allow her baby to peep out, and a joyous game 
of hide-and-seek ensues. I do my best to mimic the baby’s 
agile movements, turning and flipping clumsily alongside 
them until they depart, leaving me giggling in their wake. 

I continue to stare into the blue long after they’ve 
disappeared, thinking to myself, “Dolphins 5, us 1.” And 
an incredible, lifechanging one it is. AD

HOW TO DIVE IT
 
GETTING THERE: French Polynesia is composed of 118 
islands divided into five island groups: the Society Islands 
(which include Tahiti and Moorea), the Tuamotu Archipelago 
(which includes Fakarava and Rangiroa), the Gambier 
Islands, the Marquesas Islands and the Austral Islands. The 
capital is Papeete on Tahiti. Numerous airlines fly directly 
into Papeete’s Fa’a’āInternational Airport. Air Tahiti offers 
the best schedule of connecting flights to islands beyond 
Tahiti. Ferry boats are particularly efficient in connecting 
Tahiti and Moorea.
 
CONDITIONS: French Polynesia’s tropical climate offers average 
daytime temperatures in the low- to mid-80°F range. There are 
two distinct seasons: Winter (April through October) is cooler and 
drier, while summer (November through March) is characterized 
by warmer temperatures with greater humidity and rainfall. Water 
temperatures are also in the low- to mid-80s year-round. Visibility 
averages 100 feet, though it may be less during an outgoing tide, 
especially following periods of high rainfall. It can be substantially 
greater as well, with 200-foot visibility possible in some areas.
 
DIVING: French Polynesia has several lagoon sites that are ideal 
for novice divers as well as sites that are “shoulders” (seaward of 
the cut but distant enough from the point that the current abates). 
Many of the best-known dive sites, however, are high-current pass 
dives or deeper, open-ocean sites. Local regulations strictly limit 

open-water and advanced open-water divers to a maximum of 100 
feet. Rescue divers and above are allowed to dive to 131 feet. Deep-
diving specialty certifications are not recognized, and most divers 
find it best to attain an advanced or rescue certification before their 
French Polynesia adventure. Many operators don’t offer night dives 
in the Tuamotu Archipelago due to safety reasons and the remote 
locale. It is critical to pay close attention to dive briefings and stay 
with your divemaster during pass dives because currents can be 
extreme. Surface signaling devices are a must. Full 3 mm wetsuits 
and gloves are recommended for warmth and protection from hard 
corals, especially during high current situations. A hyperbaric 
chamber is located in Papeete.

Tuamotu
Archipelago 

Rangiroa

Fakarava

PACIFIC Moorea and Tahiti
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IMAGING
SHOOTER

AT ONE TIME the marine photography of Bob 
Talbot seemed to be omnipresent, decorating the walls 
of dorm rooms, offices and homes. Posters were a big 
thing in the 1980s, particularly tastefully designed and 
well-printed fine art posters. More than 30 editions 
of Talbot’s photographs were eventually published, 
and millions of posters were sold. While pleased with 
the popularity of his work, he feels that the greater 
achievement is the awareness he brings to the marine 
mammals he photographs. That spirit of ocean 
activism has defined his career.

Talbot was born 
on the East Coast 
and lived on the 
Long Island Sound 
seashore as a young 
child. By the time 
he was 5 his family 
had moved to Eagle 

Rock, a small, land-locked suburb in Los Angeles 
County, California. While the ocean was no longer 
a part of his daily reality, television brought a virtual 
reality in the form of Jacques Cousteau programs. 
Underwater exploration became a burning passion 
in his imagination, but the sea was 30 miles away. 
His brother, who was 9 years older and had a driver’s 
license, was (and still is) an avid surfer who didn’t 
mind taking his kid brother along when he went to 
catch the break at Redondo Beach. Talbot would 
freedive along the breakwater and under the pier, 
where he was enraptured by the resident marine life. 
He got his scuba certification in 1972 at the age of 13.

The next year Talbot met Tony Bernot, a scuba 
enthusiast who was trying to build a wet sub with 
plans he found in Popular Mechanics. That same year 
Talbot got a Nikonos II camera for Christmas, and 
Bernot got a 16-foot Avon inflatable boat. No longer 
limited to beach dives along the Southern California 
coast, they could significantly expand the range of their 
often foolhardy adventures. 

They soon added a third person to the crew. Randy 
Orton encouraged Talbot to enroll in an afterschool 
photography class and helped him develop and print 

his first roll of black-and-white film. Watching an 
image appear in the red glow of the darkroom ignited 
Talbot’s fire for visual expression, and he began to 
learn everything he could to translate his vision to film.

The first cetaceans Talbot ever saw were the orcas 
and dolphins at Marineland of the Pacific on the Palos 
Verdes Peninsula when he was 11. The wild whales 
and dolphins Talbot and his friends encountered on 
their small inflatable were strikingly different from the 
captive cetaceans in the tanks at Marineland. Long 
hours on the boat led to fanciful schemes of how to 
free Marineland’s orcas — an idea Talbot would later 
revisit and capture on film.

After high school Orton went away to college, and 
Chip Matheson joined the duo for their first truly 
grand adventure. They found a somewhat roadworthy 
trailer for the inflatable and hooked it up to an old 
Datsun pickup for a long trek north to fulfill their 
dream of diving with wild orcas. At the first stop, 
Washington’s San Juan Islands, weather and fickle 
orcas conspired against them, so they continued 
northwest to Vancouver Island.

They had learned about Paul Spong, a pioneer in 
whale research and a founder of OrcaLab, which was 
located on Hanson Island, British Columbia. After 
leapfrogging logging roads by ferry, they launched the 
old Avon inflatable in Alert Bay. Navigating a labyrinth 
of tree-lined waterways, they continued along the 
Inside Passage until they came upon Spong’s storybook 
treehouse. He wasn’t there but had left a note inviting 
any visitors that came along to stay. Talbot and 
company did, and they encountered orcas twice during 
their forays into nearby waters.  

During their first encounter Talbot captured a shot 
of the whales lined up perfectly abreast of one another, 
their blows backlit against Vancouver Island. The 
shot was poorly composed and overexposed but was 
enough to tease the vision of what was possible. On 
their second encounter they entered the water and 
came face-to-face with the animals of their dreams. 
Elated by the encounter, they headed back to the 
treehouse to prepare for the next day’s adventure. 
While motoring through a tide eddy in a narrow 
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pass, they struck a log and split the lower unit of the 
outboard in half, abruptly ending the trip.

A fishing boat towed them to Hanson Island, but it 
took three days to hail a passing boat to get them back 
to their vehicles. Despite the unfortunate end to their 
trip, the three young men were already planning their 
return trip during the long trek back to Los Angeles.

They returned to camp on Vancouver Island in 1979. 
In addition to his still photography gear, Talbot brought 
along a housed Bolex 16mm windup movie camera. 
On a single day of this expedition he shot his first 
underwater footage of orcas and captured the stills that 
would become two of his early posters. The morning 
had provided an exciting underwater encounter with an 
orca mother and calf. That evening Johnstone Strait was 
flat calm, and Talbot was able to capture the images he 
had envisioned during his first encounter with orcas.

That year Talbot began selling framed prints at 
street art shows. He had flowers, otters and seascapes, 
but his orcas were the most popular. “The fine art 
poster market was going off then,” Talbot said. “High-
quality lithographs sold as posters were providing 
the public affordable access to a broad range of art. 
The biggest poster distributor was close by in Santa 
Monica, so I gave them a call and then dropped by 
with my work. They liked one of my orca images, and 
we signed a one-off licensing deal. At the time neither 
one of us had a clue what was ahead.”

The 1979 trip to Vancouver Island was a significant 
event in his photographic journey, but the watershed 
moment came with a 1986 expedition to southeast 
Alaska. This time Talbot trailered a 25-foot Skipjack 
boat to the north end of Vancouver Island. From there 
he and two friends, Jeff Kornmann and Dan Donley, 
headed north to Frederick Sound, Alaska, to photograph 
humpback whales. Talbot wanted to capture an image 
he had in his head of a humpback tail. For 56 days the 
three men lived on the cramped Skipjack and worked 
out of the small Zodiac inflatable boat they towed 
behind. Most of their humpback encounters there were 
lackluster and played out under dreary skies.

On the morning they were preparing to leave ahead 
of an approaching storm, a single humpback circled 
the small bay where the Skipjack was anchored. The 
whale fluked high and straight each time it sounded. 
With every dive Talbot could see the shot he was 
looking for playing out against the dramatic background 
of incoming weather, but the whale was constantly 
changing direction, so positioning the Zodiac was 
challenging. Kornmann deftly piloted the small boat 
with Talbot draped over the bow, peering down through 
the speed finder on his Canon F-1 rotated to the waist-
level position. The whale finally surfaced perfectly in 

frame. Shooting Kodachrome 64 film with a 200mm 
manual-focus lens left no room for error. Talbot 
adjusted the aperture with each blow, second-guessing 
his exposure while trying to balance the bright glow on 
the horizon with the shadowed foreground.

Like a great wing, the whale’s tail rose from the 
sea and quickly began to fill the frame. It seemed 
impossibly large — too close for his long lens. As the 
whale sounded, Talbot exposed a series of frames, 
carefully focusing between each on the trailing edge of 
the tail while trying to keep the tips of the flukes in the 
viewfinder. A moment later the whale slipped beneath 
the surface, leaving him unsure if the shots were 
properly exposed, sharp or even completely in frame.

The Cousteau Society had called Talbot while he 
was in Alaska and asked him to join the Alcyone crew 
to film orcas in British Columbia. The invitation was 
much appreciated but meant that he wouldn’t get 
home to open his little yellow boxes of Kodachrome 
slides for several weeks. People who have never 
shot film will never know the anticipation, the 
disappointment and the occasional glory that came 
from reviewing a slide with a Schneider 4x loupe — or 
the heartbreak of an image that’s almost perfect. 

Talbot couldn’t pass up the offer and went on 
another trip, left to wonder what would be waiting 
for him at home. When he returned and was finally 
able to look at his whale tail shots, the edges of the tail 
were ever-so-slightly covered by the sides of the frame; 
he had just barely missed getting the shot. “My heart 
sank,” he said. But he started wondering if more image 
was hidden underneath the slide mount. Holding his 
breath, he removed the mount with an X-Acto knife. 
The full frame revealed the entire tail, edge to glorious 
edge. Talbot had his signature whale tail shot.

STEPHEN FRINK: I know your early work as a 
still photographer but also realize you are equally 
adept as a filmmaker. You were the director and 
cinematographer for the IMAX film Ocean Men: 
Extreme Dive and worked on many other films, 
including the IMAX film Dolphins, your art piece 
Dolphins and Orcas, Being Dolphin 4D and your 
most famous work in film: the wildlife footage 
of orcas in the Free Willy movies. How do you 
navigate between a single moment frozen in time 
and the constant motion that is film?
BOB TALBOT: I have different mindsets for telling 
a story with a single frame as opposed to having it 
unfold over time. 

I’m not shooting all the time, but when I am I’m 
usually working on a specific story or specific images 
I have in mind. While I’m working on a film and am 
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afforded the time, crew and hardware to capture 
cinematic scenes of wildlife, I am completely focused 
on the story and the shots. Doing a film requires me to 
anticipate shots I hope to get while also thinking about 
what has been shot and how all the pieces will come 
together to tell the story. I’m constantly thinking about 
the narrative, the visual transitions and how it will all 
play against the score and sound design.

Shooting stills presents the challenge of evoking 
emotion with a single frame without the use of 
music, voice-over or the context provided by a story 
arc. When I shoot stills I’m often alone with the 
animals, which makes it easier for me to connect 
with my subjects and not be as distracted as I am 
around people. 

Your commitment to ocean environmental causes 
is as well-known in some circles as your visual 
art. You served for many years as chairman of 
the board of trustees for the National Marine 
Sanctuary Foundation and on the board of Sea 
Shepherd during the contentious time of trying 
to disrupt the Japanese whaling fleet. I sense that 
your ocean activism is a consuming passion.
When I was a kid it wasn’t photography that first 
inspired me, it was the ocean. Imaging was a way 
to share the sea with others in hopes that it would 
compel them to protect it and its inhabitants. I 
naively thought then that intimate images of and 
stories about marine life would spark the same kind 
of empathy and compassion that many of us who are 
lucky enough to be around these animals feel. It is the 
driving force behind my work, though I’ve learned a 
lot along the way. 

Humans can be violent, egocentric creatures by 
nature. We can also be extraordinarily compassionate. 
What strikes me most about our species is our ability 
to use our intellect to guide our emotions — to choose 
to some degree how we feel. There was a time when 
shaming people into submission was very effective. I 
now believe that hope lies in acknowledging our nature 
and our respective positions. That’s not to say that 
there are not fights to wage — there most certainly 
are, but I don’t think it’s productive to self-righteously 
come out swinging. 

Tell me how the Free Willy assignment came 
about. You were well-known in the fine art 
world and as a nature filmmaker, but big-budget 
Hollywood production is a different world.
I connected with executive producer Richard Donner 

through Marineland, where I had filmed the birth of 
two orca calves. One of the trainers was consulting 
with Keith Walker, who had written a script about a 
boy who frees a captive orca. He asked me for some 
signed posters to send to Donner, which I was happy 
to provide. The idea that the film could be made, 
much less me being a small part of it, was too amazing 
to dare believe.

Seven or eight years later I got a call from one of 
Donner’s producers for some reference footage of wild 
orcas. By then I had finished the rough cut of the orca 
sequence for my film Dolphins and Orcas, so I stopped 
by the studio with a VHS tape. The producer watched 
the piece and then disappeared with the tape into 
another office. Ten minutes later Donner came out 
of the office and asked in his booming voice if I could 
shoot the same kind of footage on 35mm film. All the 
footage of orcas I had shot was on 16mm, which is 
far less challenging, but of course I said I could. A few 
weeks later I was in Johnstone Strait, where I had seen 
wild orcas for the first time many years before. I spent 
the following three summers in the San Juan Islands in 
northwest Washington, where we shot the remainder 
of the wildlife sequences for Free Willy and Free  
Willy 2. Being even a small part of what turned out to 
be the beginning of a movement remains one of the 
most rewarding experiences of my life.

You’ve been at this long enough to see changes in 
our world’s oceans. Can you remain optimistic?
I try to be, but the planet is in dire straits. As our 
population increases and resources dwindle, fewer 
people have the luxury of being concerned with global 
environmental issues.  

Can we make a difference in our daily lives? Sure. 
One of the most effective things we can do is to eat 
lower on the food chain, though it will take much 
more substantive action to significantly alter our 
ecological trajectory. Those of us who profess to care 
about the sea need to focus more on being effective 
and less on being right. We must find ways to cut 
through the noise and not only expose problems but 
also offer well-thought-out solutions. 

We won’t know for generations whether all the 
beautiful images being created by photographers 
around the world will inspire meaningful change or be 
fleeting Instagram moments of what once was. What 
we do know is that the awe they inspire fosters respect 
for all living things and that we can show that respect 
every day through empathy and compassion, no matter 
what the future holds.  Photos ©Bob Talbot
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Orcas, Johnstone Strait, 
British Columbia, Canada 
I captured my first poster 
image during an extraordinary 

day in 1979. In the summer evening light 
of my first encounter with orcas two years 
before, I came away with this shot in my 
mind, and now finally had it on film. (Canon 
F-1, 200mm f/2.8 lens, Kodachrome)

Talbot 
Talbot recently filmed  
Being Dolphin 4D in  
Southern California. (Photo  

by Karla Wilson)

Humpback whale, 
Frederick Sound, Alaska
I was expecting this whale to 
surface on the other side of 

our small Zodiac boat when I heard a rush 
of water behind me. It took a quick spin of 
aperture and focus rings to catch this shot 
before the whale slipped beneath the surface. 
(Canon F-1, 85mm f/1.2 lens, Kodachrome)

Spotted dolphins, Bimini
Returning to the Bahamas in 
2018 to photograph dolphins 
felt like reuniting with old 

friends. (Nikon D850, Zeiss 15mm lens, 
Nauticam housing, digital)

Humpback whales and 
California sea lion, 
Monterey Bay, California
Many years ago I traveled to 

Alaska to photograph humpback whales. 

These whales, however, were feeding in my 
own backyard. Monterey Bay is one of the few 
marine habitats that is in better shape now 
than it once was. (Nikon D850, 80-400mm 
lens, digital)

Orcas, North Vancouver 
Island, British Columbia, 
Canada
I photographed these orcas 

against a beautiful but fleeting sky deep in the 
inland passages off North Vancouver Island. 
(Canon F-1, 85mm f/1.2 lens, Kodachrome)

Humpback whales, Tonga
I’m always touched by the trust 
of a mother humpback when she 
brings her calf over for a look. 

(Nikon D810, Sigma 15mm lens, Aquatica 
housing, digital)

Humpback whale, 
Frederick Sound, Alaska
At the end of a long trek in a 
25-foot boat from Vancouver 

Island to Frederick Sound, Alaska, I draped 
over the bow of a small Zodiac to finally 
capture the image that was the purpose of 
the entire trip. (Canon F-1, 200mm f/2.8 lens, 
Kodachrome)

Dusky dolphin, Kaikoura, 
New Zealand
We received an early morning 
greeting as we headed out to 

film dusky dolphins. (Nikon F4, 80-200mm 
lens, Kodachrome) 

Harp seal, Newfoundland, 
Canada
Weather whittled down a one-
week trip to one hour on the 

ice. With time running out, I came upon this 
this little guy who was blissfully napping and 
would only half open his eyes. My poor seal 
imitation momentarily got his attention for 
this shot. (Canon F-1, 100mm macro lens, 
Kodachrome)

Humpback whale, 
Monterey Bay, California
This whale seemed to be 
enjoying a perfect summer 

morning along with me. (Nikon D810, 
70-200mm lens, digital)

Spotted dolphins, Bimini
My first time photographing 
dolphins in the Bahamas was 
in 1987. Every trip there since 

then was for a film project until my first 
stills-only shoot in 2015, when I captured 
this image. (Nikon D810, Sigma 15mm lens, 
Aquatica housing, digital)

Common dolphins, 
Southern California
These common dolphins waited 
until after sunset to bow ride 

a freighter steaming along at more than 20 
knots. The low light required a wide-aperture 
lens that necessitated us being a bit closer 
than comfortable in our 25-foot boat. (Canon 
F-1, 85mm f/1.2 lens, Kodachrome)
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N
ature photography, like sports 
photography, relies on a quick trigger 
finger to get the story right. After 25 
years of photographing fishes for two 
editions of Reef Fish Behavior: Florida, 
Caribbean, Bahamas, however, my 

wife, Anna, and I have found that an educated trigger finger 
is every bit as important for documenting fish behavior. 

Preparing for the right shot often requires hours of 
observation to determine the critical instant that will 
best showcase the behavior we’re seeking. How to finesse 
your way close enough to capture the magical moment is 
another matter altogether. 

Since the publication of the first edition of our book in 
1999, fish watching has taken us halfway around the world 
to record Indo-Pacific marine species for field guides. Each 
year we invariably made it back to the Caribbean for a 
month or two to gather additional material for our favorite 
pet project — the next edition of Reef Fish Behavior. 

The new edition finally 
arrived off the press 20 years to 
the month following publication 
of the first edition. Compiled 
from personal observations and 
pages of research papers and 
accompanied by a gallery of 588 
photographs, the book offers an 
overview of what is currently 
known about the lives of reef 
fishes inhabiting the Caribbean 

and its neighboring waters. We wrote the content with 
recreational divers, underwater naturalists, photographers 
and budding biologists in mind, placing special emphasis 
on helping photographers find and document seldom-
seen underwater imagery.

Beginning underwater photographers initially 
concentrate on animal portraits and then branch into 
seascapes before venturing into the realm of behavior 
photography with its endless challenges and untapped 
possibilities. In most circumstances, behavior photography 
doesn’t require sophisticated equipment. Knowledge, 
patience, tenacity, luck and slow movements are far more 
critical for success than multiple strobes and long lenses. 
Today’s small, light-sensitive, point-and-shoot cameras in 
watertight housings can often produce quality images. 

I’m a minimalist and take most of my images with 
a Nikon D800 with a Micro-Nikkor 60mm lens inside 
a stripped-down Ikelite housing with a single Ikelite 
DS160 strobe centered above the lens port. I use manual 
focus, manual f-stop and low ISO settings, and I tend 

to keep the power output on my strobe dialed down for 
rapid-fire situations. 

There are two basic approaches for capturing behavior 
shots: roving around like an opportunistic predator 
searching for chance encounters or planning dives that 
target a specific behavior. Falling into the first category, 
three classic fish behaviors — gaping, yawning and 
predation — are fleeting and require a quick response. 

Gaping occurs when two members of a social group 
such as a harem face off with their mouths open. The 
ritualistic confrontations, in which fish compare the 
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 Juvenile balloonfish the 
size of ping-pong balls 

settled in such uncommonly 
large numbers that the fish 

gathered in tight-knit groups. 

size of their open mouths as a proxy for their body 
size, help establish and maintain hierarchy in groups 
where size dictates dominance. In instances where the 
mouth of one rival is wider, even by a hair, the lesser 
of the two opponents relents, and the provocateurs 
peacefully go their separate ways. 

The key to the shot is noticing the initial face-offs 
and getting into position before the contest begins. On 
uncommon occasions when the fish prove equal, the 
pair resorts to mouth-to-mouth combat. One of the two 
usually concedes within seconds by rapidly swimming 

away. At other times adversaries refuse to stop slinging 
around each other in protracted struggles that can last 
the better part of an hour — a photographer’s dream. 

Many fishes, especially lie-in-wait predators such as 
frogfishes and scorpionfishes, occasionally stretch open 
their large mouths so wide you can see their gullets. No 
one knows the purpose of the impressive yawns. The 
practice may keep the jaws limber for the fast action 
required to inhale prey or perhaps serves as a threat 
reaction. The fact that fishes yawn most frequently as 
divers approach gives credence to the second hypothesis. 
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It is preferable to shoot from the front and on the 
same level as the subject with your strobe aimed 
directly at the mouth to minimize internal shadows. 
Most important, will yourself to wait until the last 
moment when the yawn is at its widest and most 
spectacular before pulling the trigger. If you fail to get 
the shot you want, remain in place; about half the time 
a fish will quickly follow with a second yawn. 

Although fish predators (known as piscivores) 
regularly capture prey, prized images of a fish eating 
another fish are rare. The difficulty arises from the 
speed of feeding strikes as well as the piscivores’ 
preference for small prey that quickly slides down their 
throats. Luck comes when predators make the mistake 
of grabbing prey too large to easily swallow or taking a 
fish tail-first, forcing the predator to swallow against a 
phalanx of backward-pointing spines. These miscues 
often lead to prolonged life-and-death struggles, 
providing ample time to get multiple shots.

If you’re drawn to the dramatic and undaunted by 
a challenge, photographing the sex life of reef fishes 
might be of interest. If so, get your trigger finger ready 
for fish ballets, courtship displays and high-octane 
spawning rises capped by explosive open-water gamete 
releases, known as broadcast or pelagic spawning. 
Dusk is the best time to be underwater to try to 
capture these behaviors. 

Males arrive at traditional spawning sites ready 
to shed sperm. Females require extra time for their 
valuable cargo of eggs to hydrate (the absorption of 
ovarian fluid necessary for eggs to float after release). 
Courtship often appears to an inexperienced eye 
as little more than fish milling about the bottom. 
But after observing a tryst or two, the signs become 
unmistakable. Watch for color and pattern changes, fin 
displays, body twitches and more obvious signs such as 
females, swollen with eggs, hovering above the bottom 
like blimps as brightly colored males race about 
chasing off sneaker males (one of my favorite pieces 
of biological jargon). Species vary in their reactions to 
divers during reproduction. After courtship begins, 
nothing seems to bother wrasses, flounders and 
small sea basses, but daytime-spawning parrotfish are 
hesitant to spawn with divers around. 

Fortunately, courtship typically continues for an 
hour or longer before the first spawn. The lengthy 
preludes offer an opportunity to take numerous 
shots of males displaying and cajoling their hydrating 
females. Stay alert for spawning rises that send 
gamete-swollen pairs spiraling toward the surface 
at unexpected times. If you follow a pair up, there is 

always the outside chance of capturing a split-second 
gamete release — a trophy in any portfolio. 

Approximately 25 percent of reef fishes lay nests 
full of eggs that are protected by guardian males. Male 
yellowhead jawfishes take parental responsibilities to 
extremes by incubating eggs inside their mouths. These 
graceful, 3-inch sand-dwellers are quite wary, slipping 
tail-first into their burrows when approached. Moving 
in close for a shot can be a drawn-out affair requiring 
plenty of patience — the currency of the realm in 
behavior photography. If you can eventually slip in close 
to one and are willing to commit even more time, the 
male might aerate his developing offspring by partially 
blowing out and sucking back in his mouthful of eggs.

Cleaning stations showcase graphic interactions 
between parasite-plagued fishes and the attending 
shrimp and small fishes that remove the pests. Images of 
cleaners picking parasites out of open mouths and from 
beneath gill covers are classics. Much like with jawfish, 
cleaning stations also require a lot of time to maneuver 
close enough for the shot you want. Start by selecting 
an actively working station with shrimp waving their 
long antennae and clients arriving regularly. Settle out 
of the way and study the interplay for a while to get an 
idea of the best shot available. If clients stay away after 
you’ve moved closer, back off and try again later or just 
wait them out. The cleaners need to eat and their clients 
want relief, so time is on the side of patient divers.

Most photographers have heard about the exotic 
offshore menagerie of larval fishes and invertebrates 
that rise near the surface after dark to feed. These tiny, 
otherworldly life forms supply a wellspring of novel 
images for underwater photographers to track down in 
the open ocean. While gathering material for the first 
edition of Reef Fish Behavior in the mid-1990s in South 
Bimini, Bahamas, we used hand nets to capture larval 
fish night-lighted to our boat. We later took them 
underwater to photograph. Regrettably, we didn’t have 
the foresight to drift along the edge of the nearby Gulf 
Stream where sea life proliferates. 

One evening after returning to the dock with 
a bucket full of our little treasures, a Bahamian 
fisherman told us about seeing young marlin that 
would fit in his hand. For 25 years the story remained 
in my imagination until one summer night while 
drifting off Florida’s West Palm on the opposite side of 
the Gulf Stream from Bimini, I photographed a half-
inch larval marlin, only weeks old, already sporting the 
bravado of the great animal it would become.

And then there are those rare instances of being in 
the right place at the right time for improbable images 
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that fall into your lap. Male sergeant majors spend 
their days chasing away marauding bands of wrasses 
and other egg pirates from their egg-filled nests. The 
guardians finally get some rest after sunset, when fish 
predators bed down. One evening while on a planned 
dive to photograph hatching sergeant major eggs, I 
watched a night-prowling clinging crab clamber out 
of the shadows and begin plucking off the puppy-eyed 
embryos one after the other with a nutcracker-styled 
claw — a bittersweet image of reality.

In another opportune incident, luck came my way 
in the form of baby balloonfish the size of ping-pong 
balls that hovered in tight-knit groups along the shore 
of Dominica. So many balloonfish were about that 
they even gathered beneath the dock at the hotel 
where our dive boat was moored. I slipped in from 
shore for a look. Through 10 feet of inshore haze I saw 
the same tightly packed group, but this time all the 
fish were facing the same direction. If I were giving 
out gold stars for cute, these little fellows would be 
awarded all five. Trying not to disturb the silt or the 
fish, I pulled myself along the pilings and gingerly 
balanced on the tips of my fins at the end of the dock 
where my target group seemed comfortable gathering. 
But as expected, the fish drifted apart at my arrival. A 
half hour later they formed again only an arm’s length 
away but impolitely faced in every direction but mine. 
At some point well into my second attempt to take 
the shot the following afternoon, 24 balloonfish eyes 
peeked at me in unison for an instant — that critical 
instant was all I needed. AD

Publisher’s Note: The second edition of Reef Fish Behavior 
is a 447-page compendium of wonderfully illustrated 
fish behaviors. Documenting reproduction, feeding, 
camouflage, symbiosis and other aspects of fish lifestyle, 
the book is further organized into behaviors of many of 
the species typically found on coral reefs. Capturing the 
behavioral diversity represented in this book is the result of 
incalculable hours in the water, a keen eye, vast knowledge 
of marine life behavior, and pure passion. — Stephen Frink

Clockwise from top: A male 
mouth-brooding yellowhead 
jawfish churns his clutch of eggs. 
In a high spawning rise, a male 
peacock flounder carries a female 
30 feet above the bottom, where 
the pair simultaneously release 
a cloud of gametes. After dark 
a clinging crab slips out of the 
shadows to dine on sergeant 
major embryos. A scarlet cleaner 
shrimp picks parasites from the 
gills of a cardinalfish. This larval 
marlin is only half an inch long.
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F
ifteen years ago I was in Fiji on 
assignment for the book Feeling the 
Heat, a collection of dispatches from 
10 journalists who traveled the world 
to report on the already visible effects 
of climate change. In the Somosomo 

Strait south of Vanua Levu, I saw my first bleached 
coral. Millions of heat-stressed coral polyps had 
expelled their symbiotic algae, turning about a third of 
the reef wedding-cake white. 

“Did you see the bleached coral?” I asked one of the 
other divers after climbing back onto our boat. “Really? 
I thought they were supposed to be white like that,” 
she replied before excitedly pointing to a fruit bat 
flying overhead. I’ve more recently witnessed bleached 
and dead coral in the overly warm waters of Australia, 
Hawaii, Florida and Cuba, including during the massive 
global bleaching event of 2014-2017 documented in the 
film Chasing Coral. 

 Marine conservationists have long worried 
about the cascading effects of overfishing, pollution 
and habitat destruction — warnings provided by 
underwater ocean explorers such as Jacques Cousteau 
and Sylvia Earle. Now the effects of climate change — 
coral bleaching, ocean acidification, rising warming 
seas, intensified hurricanes, loss of polar ice and 
more — are not only damaging ecosystems but also 
altering the physical nature of the ocean: its circulation, 
temperature, chemistry and color.  

Even if we solve all our other problems, we might 
still see the collapse of our living seas due to climate 

change alone. A warmer, more acidic ocean holds less 
dissolved oxygen, which is fine if you’re a marine jelly 
or microbial mat but is harmful for bony fish, marine 
mammals and many of the algae that give us more than 
half our oxygen. 

In 2018 the United Nations Intergovernmental Panel 
on Climate Change, made up of the world’s leading 
scientists in the field, warned that global carbon 
emissions must be cut almost in half by 2030 if there’s 
any hope of keeping planetary warming at a dangerous 
but less than catastrophic level. While the window is 
closing, we can take active measures today to reverse 
course and begin to ameliorate some of the danger.

 To be good stewards of our planet, my organization, 
Blue Frontier, has teamed up with the Center for 
the Blue Economy at the Middlebury Institute of 
International Studies to launch an Ocean Climate 
Action Plan (OCAP), which some people call the 
Blue New Deal. Beyond the obvious need for a rapid 
transition from fossil fuel to clean, safe, job-generating 
renewable energy, our report outlines eight priorities 
for making the coast and ocean more resilient. 

We call for a complete reformation of the U.S. 
National Flood Insurance Program, major coastal 
infrastructure investment with a focus on protection 
and restoration of natural barriers and coastal habitats, 
new guidelines and systems for expanding offshore 
renewable energy production, a network of marine 
protected areas (MPAs) in the sea, new forms of 
assistance to greening ports and fishing communities, 
increased aquaculture and sea farming investment, 
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DIVING INTO AN OCEAN 
CLIMATE ACTION PLAN
By David Helvarg
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The MPA program in the U.S. has already shown promising results. Expanding the program, including creating 
new MPAs and allowing existing ones to adapt to climate change and gather more data on the positive impacts, 
can help strengthen efforts in the U.S. and globally to preserve and protect our vulnerable ecosystems.

and a revised National Disaster Recovery Framework, 
including creation of a new combatant command 
within the Department of Defense.

Two of these priorities — the call to expand MPAs 
and to restore living coastal zones including dunes, 
mangroves, salt marshes and seagrass meadows — will 
not only help ensure greater natural resilience in the 
face of the climate emergency but also should make for 
many happy divers. The U.S. is already a leader in the 
establishment of MPAs that act as biological reserves 
for the ocean much like our national parks do on 
land. These areas provide essential habitats for ocean 
and coastal wildlife, venues for scientific study and 
education, tremendous opportunities for recreation and 
dive tourism, and measurable resilience in the face of 
environmental insults such as ocean acidification. 

Among the largest MPAs in the world is Northwest 
Hawaii’s Papahanaumokuākea, established by President 
George W. Bush and expanded by President Barack 
Obama, which contains 70 percent of U.S. coral reefs 
along with rare and endangered species such as the 
Hawaiian monk seal. MPAs help to restore damaged 
habitats and depleted populations of ecologically and 
economically valuable fish. Protected areas also act to 
maintain water quality and buffer coastal communities 
from intensified storms, sea-level rise and coastal erosion.

The OCAP would create a national framework in 
the design, regulation and management of new MPAs. 
Specifically, it would allow these MPAs to mitigate 
and adapt to climate change and act as blue carbon 
depositories that track how algae, kelp and seagrasses 
sequester excess carbon out of the atmosphere. They 
could also monitor the effects of krill, fish and whales, 
which convert small plants and animals into carbon-
rich feces that sink into the deep ocean. Who knew that 
whale poop could save the planet?

Living shorelines — including dunes, salt marshes, 
seagrasses, oyster reefs and mangrove forests — provide 
multiple and invaluable ecosystem services. They 
filter and clean water, recharge aquifers and act as 

highly efficient storm barriers, nurseries and shelters 
for a wide variety of marine wildlife from minnows 
and manatees to seahorses, sharks and sawfish. They 
sequester huge amounts of atmospheric carbon, with 
mangrove forests doing so more effectively than any 
other type of plant community.

Strong U.S. leadership at home and abroad can bolster 
global efforts to establish new MPAs in places such as 
Antarctica’s Ross Sea or the Arctic Ocean, where many 
nations are contending for resources and sovereignty, 
and help guide the new United Nations high-seas treaty 
as delegates consider protections for the two-thirds of 
oceans that are beyond any nation’s jurisdiction. But it 
will take citizens, businesses and governments working 
together to turn the tide toward needed action. 

Divers, who have the ability and privilege to 
understand the three-dimensional complexity and 
wonder of our living blue world, can be leading 
ambassadors in promoting common-sense solutions 
such as the OCAP. Consider the following ways to help:

• Read the evolving plan as it first appeared on the 
conservation science news platform Mongabay at 
news.mongabay.com/2019/03/putting-the-blue-in-
the-green-new-deal-commentary/.

• Talk to your friends and family about the 
ocean–climate connection and how we can 
each make a difference. 

• Encourage your dive shop, charter operators 
and other parts of the dive industry to become 
keystone business voices and leaders in the fight to 
advance ocean climate action. 

• Support and mentor the many youth activists, such 
as Sea Youth Rise Up, Hannah4Change, Heirs To 
Our Oceans and EarthEcho International, who are 
working to make a difference on climate and other 
marine issues.

• Vote for the ocean! Support and elect candidates at 
the local, state and national levels who will act for 
a healthy ocean and vibrant communities from sea 
to shining sea. AD
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Evaluating Oxygen Delivery 
with a Demand Valve

Oxygen administration is an 
important early first aid measure 
for divers with suspected 
decompression illness (DCI). 
The goal is to deliver oxygen 
at the highest possible oxygen 

concentration while being mindful of oxygen supply 
limits. Oxygen systems commonly used for dive 
accidents can have two delivery options: a pressure-
activated demand valve or constant flow for use with a 
nonrebreather mask. 

The demand valve has been promoted as an easy-
to-use system that conserves the oxygen supply since 
it releases oxygen only when the user inhales. Recent 
research, however, found that the nonrebreather mask 
set at 15 liters per minute can provide better tissue 
oxygenation than the demand valve with an oronasal 
mask.1 Researchers suspected that poor mask fit led 
to the underperformance of the demand valve. This 

article will summarize 
an evaluation of different 
mask configurations to 
determine if they influence the oxygen delivery fraction 
when breathing with the demand valve.2 

METHODS
Sixteen healthy volunteer divers (both male and female) 
tested four different mask configurations: an adult soft 
silicone oronasal mask (Tru-Fit mask by Allied Health 
Care Products Inc.), a pocket face mask with air cushion 
(Sturdy Industrial Co.), and an intraoral mask (NuMask) 
with a nose clip and without a nose clip. 

The dead space volume, representing the volume of 
gas that will be breathed (or rebreathed) from a sealed 
mask, was measured prior to testing. Oxygenation was 
measured in three different ways: the fraction delivered to 
the mouth (inspired oxygen fraction (FiO2), the fraction 
reaching the back of the throat (nasopharynx) and tissue 

By Denise Blake, M.D., and Neal Pollock, Ph.D.

In this test, the intraoral mask 
(NuMask) delivered the highest tissue 
oxygen levels and was easiest to use.
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oxygen levels measured through skin transcutaneous 
oximetry. Sensors were taped on six standard sites on 
the arms and legs, the skin was warmed to ensure good 
blood flow, and the levels of tissue oxygen were recorded 
at regular intervals throughout the oxygen breathing 
periods. After the oxygen breathing, the participants rated 
each mask configuration on comfort, ease of breathing 
and ease of holding the device in place.

RESULTS
The oxygen fraction delivered to the mouth was 
similar for all configurations. The nasopharyngeal 
FiO2 was significantly higher with the intraoral mask 
(both with and without the nose clip) than with the 
pocket face mask or silicone oronasal mask. The tissue 
oxygen levels achieved were statistically similar for the 
intraoral mask both with and without the nose clip. 
The silicone oronasal mask delivered statistically lower 
tissue oxygen levels (Figure 1). 

Participants rated the pocket face mask as the most 
comfortable and the nose clip as very uncomfortable. 
They described the intraoral mask (like a scuba 
regulator mouthpiece) as the easiest to use since it 
rests in the mouth when the subjects are lying on their 
backs. Constant pressure was required to maintain 
a seal with the other two masks. The intraoral mask 
had a very small dead space volume (14 milliliters), 
meaning little gas would be rebreathed. The dead space 

was eight times larger for the pocket face mask and 14 
times larger for the silicone oronasal mask. 

DISCUSSION
The demand oxygen delivery system was designed 
to provide effective first aid oxygen to injured divers. 
Evaluating tissue oxygen levels is the best way to assess 
oxygen delivery effectiveness. Our findings confirm that 
the type of mask used with the oxygen delivery system 
can affect performance. Both the intraoral mask and the 
pocket face mask were superior to the silicone oronasal 
mask in performance. The intraoral mask with a nose 
clip offered the best performance but not statistically 
better than the intraoral mask without a nose clip.

Divers are accustomed to breathing through a 
mouthpiece, so the intraoral mask is easy to use, and 
facial hair and face shape do not interfere with the fit. 
It is easy to hold in place and continued to maintain a 
good seal under a wide range of conditions. 

The large dead space volume of the oronasal mask 
has both positive and negative effects. While the large 
volume can serve as a reservoir for the oxygen supply, it 
also means that there is more rebreathing of expired gas, 
diluting the fresh oxygen supply with expired carbon 
dioxide. Fidgeting with the mask can introduce more 
surrounding air that can dilute the inspired oxygen 
fraction. There is much less expired gas rebreathing or 
ambient air dilution with the intraoral mask.

The intraoral and pocket face masks come with 
a filter and one-way valve that allows the masks 
to be used for mouth-to-mouth resuscitation in a 
nonbreathing diver. The filter and one-way valve 
assembly need to be removed before attaching these 
masks to the demand valve.

CONCLUSION
We tested three commonly available oxygen masks 
used with a demand valve for first aid oxygen delivery. 
Of these, the intraoral mask with a nose clip obtained 
the highest tissue and inspired oxygen levels in healthy 
divers when used with a demand valve. Oxygen values 
were similar for the intraoral mask with and without 
the nose clip. Given the reported discomfort of the 
nose clip, the use of the intraoral mask without the 
nose clip may be the best of the options tested. AD
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Figure 1. Tissue oxygen levels while breathing oxygen using a demand 
valve with four different mask configurations
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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.

BEWARE 
COMPLACENCY
By Anne Owen

112 |  FALL 2019

I
was feeling very comfortable on my 13th dive 
at Anilao in the Philippines. The weather was 
great and the sea flat and calm as my guide and 
I puttered along a rock face at about 30 feet 
looking for macro critters. We had been down 
about 25 minutes and had the site to ourselves.

As I leaned toward a pretty pair of Coleman shrimp, 
I felt a sharp and insistent tug on my left elbow. I 
looked up and saw my guide dramatically sweeping 
his hand across his throat. Stunned, my mind flipped 
back to my training 49 years ago and interpreted this 
as the signal for danger. I immediately scanned my 
surroundings, checking the surface for an errant boat, 
the rock face for some poisonous fish and the deeper 
water for who knows what. 

My guide spun me around and grabbed my spare 
regulator off my octopus second stage and jammed 
it into his mouth, breathing rapidly and deeply. We 
looked at each other with a bit of shock for a good 
minute before exchanging OK signals and slowly 
making our way back to our boat. Although we had 
stayed in shallow water during the entire dive, we 
made an extended safety stop and then climbed onto 
the outrigger with no small amount of relief. 

We immediately began to analyze the dive. What 
had gone wrong? How did an experienced local 
guide run out of air, and why had I totally failed to 
understand his signal and react accordingly? As is 
often the case, several mistakes compounded to lead 
to a potentially serious situation. 

Mistake 1: As is common in many high-end dive 
operations, the guide and I relied on our boat crew to 
change the tanks and prepare our kit for each dive. My 
guide’s tank did not get changed after the first dive, so 
it was likely less than half full at the start of this dive, 
but nobody noticed.

Mistake 2: My guide dives all day every day and 
admitted that he had not paid much attention to 
his own kit. After checking his pressure gauge, we 
discovered it was faulty and still showed 1,600 psi (110 
bar) even when the tank was empty. It’s no wonder 
there was no warning of the out-of-air situation.

Mistake 3: In our four days of diving together, we had 
never done a buddy check, so we had never compared 
hand signals. Shame on me for missing this vital safety 
step and misunderstanding the situation. 

No one was hurt in this incident, but it made me 
realize that complacency has no part in diving. I 
learned my lesson that on every dive — no matter how 
familiar, how easy or how shallow — safety is a serious 
undertaking and deserves the proper attention to 
equipment and good dive practice. AD 

Predive procedures are important for 
ensuring your gear is correctly prepared 
and your buddy communication is 
rehearsed and ready to help you deal 
with the unexpected.
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MARKETPLACE

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

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

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

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

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

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

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

Social media has become a favored platform 
for sharing scuba adventures, and the 
worldwide dive tribe is now connected like 
never before. One post is capable of launching 
must-do, far-flung expeditions — or in my 
case, a mermaid chase in backyard waters. 

Sixty feet below British Columbia’s waterline, 
I hover reverently next to a lithe beauty named 
the Emerald Princess. She’s impeccably dressed 
in the height of local fashion: a flamboyant hat 
of apricot- and pearl-colored anemones; a gown 
of glass tunicates, tube worms and sparkling 
barnacles; and starfish and sea cucumber 
jewelry. Quillback rockfish suitors lounge about 
in her aura of elegance. 

Brought to life by Canadian sculptor and 
diver Simon Morris, the 9-foot-tall bronze 

mermaid was installed in 1989 in Saltery Bay 
near Powell River along British Columbia’s 
Sunshine Coast. Onsite facilities and an easy 
shore entry into Mermaid Cove make this 
iconic dive an ideal drive-and-dive getaway. 
With my sights often set on distant shores, my 
visit here might have taken another decade 
had it not been for the motivation provided 
by a recent social media post by Stephen 
Frink. Déjà vu hit me like a ton of bricks when 
I saw his exquisite image of Amphitrite on 
Grand Cayman’s Sunset Reef. Morris’ mermaid 
masterpiece exists in duplicate in two seas: 
one cool temperate, one bathwater tropical. 

The twin sirens strike the same pose with 
grace undiminished by submersion. The 
only substantive difference between B.C.’s 

nymph and the Cayman sister installation 
from 2000 is wardrobe. Amphitrite’s dress is 
unencumbered by obscuring invertebrates and 
is nearly as clean as her casting day. AD

CANADA Equipment: Canon EOS 5D Mark IV, 
Canon EF 8-15mm f/4L USM lens at 15mm, 
Nauticam housing, 9-inch dome
Settings: 1/40 sec @ f/7, ISO 1600
Location: Saltery Bay, British Columbia, 
Canada

GRAND CAYMAN Equipment: Canon EOS 5DS, 
Canon EF 8-15mm f/4L USM lens at 15mm, 
Seacam housing, 9-inch dome
Settings: 1/50 sec @ f/13, ISO 320
Location: Sunset House, Grand Cayman, BWI

Emerald Princess
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RAISE AWARENESS, 
TRANSMIT OUR PASSION,
HELP PROTECT THE OCEAN

www.blancpain-ocean-commitment.com
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Fifty Fathoms
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