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

the terms, conditions and exclusions of the policy. Depending on the state of residence, insurance is underwritten by 

either The United States Life Insurance Company in the City of New York or National Union Fire Insurance Company of 

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

Your primary insurance may be oceans away from what you need. That’s when 
DAN dive accident coverage can help.  

DAN.org/JoinDAN

A diver injured in Honduras relied on DAN’s Preferred Plan to help cover eligible expenses 

not paid by primary coverage. See the full story at DAN.org/Claim-Stories.

A WORLD OF DIFFERENCE

Barotrauma in Honduras

Accident Medical Expenses            US$  21,497

Medical Repatriation*           US$  1,338

Rehabilitation                     US$  2,077

Recompression           
Chamber Services                  US$  6,850

Total
Claimed

US$31,763

Total Paid by Primary                                   US$  15,712

Total Paid by DAN’s  Preferred Plan    US$ 16,051 

*DAN membership benefit 
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76 Santa Catalina Island

 A DESTINATION IN DISGUISE

 Text by Allison Sallmon, 

 photos by Andy and Allison Sallmon

Pristine Catalina Island can still 

surprise even frequent local divers 

with fascinating fish, captivating  

kelp beds, plunging reefs and 

unbeatable weather.

84 Tenerife

 THE ISLAND OF ETERNAL SPRING

 Text by Sabrina Belloni,  

 photos by Franco Banfi

 Full of sunshine, clear  blue water and  

 soaring natural scenery, Tenerife is 

 a haven for abundant rays, turtles, 

 moray eels and whales.

90 Carbon Dioxide Safety

 WHAT IS A SAFE CO2

 LEVEL IN OUR BREATHING AIR?

 By Francois Burman,  Pr.Eng., M.Sc.

 Occupational health and safety  

 organizations have varying 

 recommendations about carbon 

 dioxide. Here’s what divers need 

 to know to be safe.

ON THE COVER: A juvenile harbor seal peeks 

from the kelp forest at Catalina Island’s West 

End. Andy Sallmon captured the image using 

a Canon 5D Mark IV and 17-40mm f/4L lens 

at 40mm with settings of 1/80 sec, f/8 and 

ISO 200.

THIS PAGE: Blackwater dives are trendy again 

in underwater photography. It’s fascinating to 

see creatures you would probably never see on 

a regular dive appear during a blackwater dive 

over deep water at night, when animals are 

coming to the surface to feed. The juvenile 

wonderpus octopus is one of the “unicorns” 

of blackwater diving, but they are excellent 

to shoot as they are usually opening their 

arms in a very photogenic way. Scientists are 

currently trying to discover if this octopus, 

photographed in Anilao, Philippines, is a 

wonderpus or another pelagic species.  

Photo by Tobias Friedrich
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The spinner dolphins at Sataya Reef, a 
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FROM THE SAFETY STOP

THE NOVEL CORONAVIRUS PANDEMIC has been 

one of the most widely life-altering events that many of 

us have ever experienced. While we have done what we 

can to adapt to the virus, it will undoubtedly take time 

to recover from the disruptions to our regular routines — 

and even more so from the illness and loss of life that have 

spread throughout our communities, our countries and 

the world. The importance of spending time underwater, 

whether as a hobby or a career, has for now taken a back 

seat to the measures we must take to keep ourselves and 

our loved ones healthy. For many of us, that means we’ve 

taken a longer break from diving than we anticipated. 

The DAN® staff can empathize — we, too, have had 

to curtail the diving that is part of our lives beyond just 

being our careers. What we have not done, however, is 

change anything about our commitment to divers, dive 

professionals and the dive community. Our dedication 

to remaining the same company we have always been — 

throughout the coronavirus and beyond — is as strong 

as ever. 

When federal and state governments began to 

enact social distancing orders, coming into the office 

was no longer an option. Fortunately, most of our 

operations already had the necessary infrastructure in 

place to allow working remotely. When it came time 

to transition, the preparations made by the entire staff 

allowed us to close the office without interrupting any 

of our services.

Our medical professionals have since been answering 

your questions through all our usual channels — email, 

the online ask-a-medic contact form and your calls to 

the DAN Medical Information Line — during our 

regular business hours. The DAN Emergency Hotline 

continues to operate around the clock and leverage our 

full capabilities to execute lifesaving services. We are also 

making sure that our members have access to the same 

level of support as always. Even though we are not in the 

office, our member services representatives continue to 

provide our reliable and responsive customer service. 

All of this is possible because we invest your membership 

dues and insurance premiums back into the organization 

to provide these services and programs. In addition to 

ensuring that our people are available to help you, we are 

continuing to produce and make available new information 

and resources. Our dive health and safety publications and 

recommendations are still being reviewed and revised so 

that we are always providing you the best information we 

can to help keep you safe and informed. 

We are also committed to continuing to publish Alert 

Diver. While the production process for this issue started 

before COVID-19 began to impact the U.S., we have 

made late adjustments to our content to reflect what is 

By Bill Ziefle

PERSPECTIVES

Navigating the 
Pandemic
Navigating the
PandemicPandemic
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going on in the world while still giving you a glimpse of 

fantastic dive destinations and marine life.

We take our role as a dive safety organization seriously, 

and the pandemic meant that we needed to provide you 

with resources relevant to you, as we do for so many other 

topics. Our medical and safety experts began working 

immediately to educate themselves about the virus to 

make informed recommendations. We launched a page 

specifically for COVID-19 on our website, DAN.org/

COVID-19, to be a repository for all related guidelines. 

There you will find answers to your questions about 

membership and insurance, our recommendations about 

first aid training, information about appropriate use of 

scuba and oxygen units, a guide to disinfecting your 

dive gear and other topics that arise as the situation 

develops. We will continue to issue safety guidelines and 

recommendations to help divers and the dive industry 

navigate the pandemic. This website represents our staff 

doing what they do best: taking the lead in understanding 

a health and safety issue and providing divers with the 

information they need to keep themselves safe.

This is a difficult time for divers and perhaps even 

more so for dive professionals. People who have made 

diving their career, like people in so many industries 

right now, are faced with trying to stay afloat while their 

businesses cannot operate normally. We have always 

looked for ways we can support the people who dedicate 

themselves to diving and will continue to do so until 

they can resume full operation. Until we are through 

the restrictions related to the novel coronavirus, we 

will waive membership dues for anyone who purchases 

a professional liability policy, and we will still offer 

preferred DAN member pricing on the policy. It is 

important to us that the dive businesses and professionals 

that are so valuable to divers everywhere can resume their 

regular operation once this is over.

The changes we have had to make in the past months 

are unlike anything we have seen before. Work, school, 

family and social interaction, community involvement, 

recreation — putting our health at the forefront has 

affected all of these and more, many of which are key 

aspects of diving. We have also seen loss, and everyone 

at DAN shares the hope that you, your family and loved 

ones have remained safe and healthy. For those who 

haven’t, we offer our heartfelt sympathy and condolences.  

In addition to the changes to our lives, we struggle with 

uncertainty in the face of something we don’t yet fully 

understand. What we do know, however, is that we will 

eventually come out on the other side of this. We will 

have undoubtedly been changed, but when we return to 

diving it will be a relief, it will be joyful, and it will be a 

reminder of why we have chosen and continue to choose 

to be divers. In the meantime, be safe and be well, and 

we’ll see you back in the water soon. AD

HOW TO CONTACT DAN 
DAN Member Services 

+1 (919) 684–2948 or +1 (800) 446–2671  

(Mon–Fri, 8:30 a.m. to 5 p.m. ET) 

Email: Member@DAN.org

Medical Information (Nonemergency) 

+1 (919) 684–2948, Option 2  

(Mon–Fri, 8 a.m. to 8 p.m. ET) 

Email: Medic@DAN.org

DAN Emergency Hotline (24/7)

+1 (919) 684–9111

Have Other Questions?

 Equipment safety: RiskMitigation@DAN.org

 First aid training: Oxygen@DAN.org

“All of this is possible 

because we invest your 

membership dues 
and insurance 
premiums back  

into the organization to 

provide these services  

and programs.”
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GIVEN THE GLACIAL PACE OF A QUARTERLY 

MAGAZINE, we tend to not deal with the current news 

cycle in our articles. But lately the coronavirus pandemic 

has dominated TV broadcasts and online news feeds, 

and we can’t ignore what is happening. It has brought 

disruption beyond our imagination; since much of 

the dive industry is so travel-dependent, it has had a 

significant impact on every sector of our industry. 

Our dive resorts and liveaboards were the most 

immediately vulnerable as travel embargoes began. Imagine 

that your whole business depends on people flying to 

your destination and getting on your boats to go diving, 

and then the airport shuts down or airlines severely limit 

their available flights. Anyone who wanted a new wetsuit, 

camera housing or dive computer for their trip probably 

deferred purchasing, so there is also a residual detriment 

to equipment sellers and manufacturers. These are hard 

economic times for the dive industry.

These are hard emotional times for recreational 

divers too. We don’t want to stop diving, but even 

places you can drive to, such as the Florida Keys, have 

temporary restrictions affecting tourism. For those of 

us who view scuba as a lifestyle, this moment in time is 

transformational. It will be the longest time I’ve been out 

of the water since I moved to Key Largo in 1978.

I was venting about all this to a nondiving friend. 

Beyond the obvious observation, “You not going diving 

is not the most important pandemic issue out there,” she 

asked what was so special about scuba diving. I had to 

stop and ponder for a few moments. For me, underwater 

photography and the hope to get a photo of something 

that’s better than any other is a lofty personal challenge that 

makes me excited to go diving. But in retrospect, the zen 

encounters I’ve had with marine life are the most resonant.  

In my early years in Key Largo there was a day when 

the marine VHF buzzed about a whale carcass floating 

in the Gulf Stream. The offshore anglers first saw birds 

working the detritus, and then when they got near, they 

saw a dozen tiger sharks feasting. The whole situation 

was a floating ecosystem of predation. Having never 

photographed a tiger shark before, I hopped on a boat 

and hoped to get a shot.

My buddy Paul Caputo came with me, armed with a 

boat hook for our protection, while I carried a Nikonos 

III camera. We jumped in, the carcass above raining 

down blood and bits of flesh as the tiger sharks tore into 

it. We figured the tiger sharks would be so busy eating 

and so full by now that they wouldn’t care about us, 

but that’s not how it went. One large tiger shark almost 

immediately left the banquet and swam straight at me. 

He stopped still in the water, dropped his pectoral fins 

and arched his back while staring at me, clearly making 

a threat display. I looked down and saw that the wimpy 

camera in my hands would not be able to fend him 

off and thought of Paul behind me with his equally 

ineffectual boat hook, and I realized this was not the 

place for us. I gave the shark a little salute and swam back 

to the boat, while he swam back to his meal. No harm, 

no foul. It wasn’t particularly frightening, but I’ll never 

forget the clear and assertive communication.

I had another memorable interspecies communication 

with dolphins on the White Sand Ridge off Grand 

DIVE
DEPRIVATION
Text and photo by Stephen Frink

FROM THE SAFETY STOP

PUBLISHER’S NOTE

Text and photo by Stephen Frink
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Bahama. The dolphins are consistently 

there, but the necessary freediving skill is 

the challenge. The dolphins get bored easily, 

so you must move quickly and efficiently, 

and a breath-hold dive can get challenging. 

I planned to use a small bailout bottle that 

Aqualung made for helicopters that ditched 

in the sea. It wouldn’t allow me a lot of time 

breathing compressed air, but it was small 

enough to be hydrodynamic while swimming.

My plan was to get with a pod of dolphins, 

swim alongside them as long as I could while 

holding my breath and then switch to the 

bailout bottle. I would breathe it down to 

nothing, get a few more shots and free ascend 

to the surface. It was such a stupid plan that 

I can’t believe I’m even talking about it in a 

dive safety magazine — once I breathed the 

compressed air, I would have to exhale on the 

way up to avoid an embolism.  

I found a photogenic pod and swam as hard 

as I could to keep up, finning alongside and 

about 25 feet below them. When I couldn’t 

hold my breath anymore, I went to the small 

cylinder, which I discovered had very little 

useful gas at that depth. When it was all done 

and I had every shot I thought I could get, I 

began my free ascent, exhaling all the way.

The pod of dolphins had been moving in 

one direction the whole time and was headed 

out to sea. When I started swimming to the 

surface and reached a point where I wasn’t 

sure I was going to make it without suffering a 

shallow-water blackout, the whole pod began 

circling me. The dolphins formed a swirling 

envelope around me, staying with me to the 

surface. I don’t know what they might have 

done if I had passed out — maybe nothing 

— but when I hit the surface and took my 

first breath, they peeled off and went on their 

way. I felt they knew I was in trouble and were 

there for me at that moment.

Maybe experiences like these are why we 

dive and why we miss it so much when we 

can’t. Each dive is a potential adventure. Each 

dive is a lesson if we are open to receiving it. 

There is no 24-hour news cycle underwater. 

We use the buddy system, not social 

distancing. When we are lucky, there may even 

be a special encounter that puts in perspective 

our small and insignificant place in this global 

web of life. AD

our small and insignificant place in this global

web of life. AD
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I read with keen interest your article about garbage dump 

diving, “Down in the Dumps” (First Quarter 2020). As 

a diver for the Environmental Protection Agency (EPA), 

the article spoke to me in terms of the diving professions 

that are necessary to make the things we take for granted 

work — from landfills to pipes that allow sewage to flow. 

We need divers to perform a variety of tasks, however 

unseemly. As an EPA dive instructor, I would like to 

share how we approach contaminated-water dives.  

For dives where we suspect but do not know that 

contamination exists, we take precautions and keep the 

divers dry and sealed from the environment, much like a 

garbage dump diver. When we know that there are high 

levels of contamination that could cause immediate harm to 

divers (e.g., organ damage, skin burns) or an unacceptable 

increase to their lifetime cancer risk (1 in 10,000 cancer 

risk or higher), we approach things a little differently. 

The diver would wear a helmet that mates directly 

to the drysuit to minimize leakage that can occur 

with a full-face mask and has redundant exhaust 

components that can minimize the potential 

for contaminated droplet inhalation. We do not 

recommend the use of a full-face mask when diving in 

high levels of contamination. We immediately address 

drysuit leakage for contaminants that could endanger 

the diver’s health. The use of a helmet is also crucial 

when there are overhead hazards to the diver that 

could cause them physical harm, as was noted in this 

article. When heat exhaustion is possible, adding a 

cooling vest that uses insulated cold packs can make 

the job safer and more comfortable. 

Next we ensure that the decontamination approach 

will be successful for the type of contamination present, 

which may result in using multiple different solutions, 

Contaminated-Water Dives
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article. When heat exhaustion is possible, adding aarticle. When heat exhaustion is possible, adding a

cooling vest that uses insulated cold packs can makecooling vest that uses insulated cold packs can make

the job safer and more comfortable.the job safer and more comfortable.

Next we ensure that the decontamination approachNext we ensure that the decontamination approach

will be successful for the type of contamination present,will be successful for the type of contamination present,

which may result in using multiple different solutions,which may result in using multiple different solutions,

Contaminated-Water DivesContaminated-Water Dives
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including biocides registered with the EPA that are 

tested and approved for the particular application and 

potable water in the case of landfill leachate. 

Months before the dive, we ensure that all divers have 

hazardous-waste operations training (OSHA 1910.120) 

and annual refreshers with hands-on drills. Weeks to 

months before the dive, we ensure that the diver has all 

appropriate immunizations and a medical baseline with 

blood and urine panels as needed.  

As your article showed, planning and executing this 

type of dive require a lot of work. I’d like to emphasize 

how much I appreciate DAN’s publication of this 

article. Kudos to Kathy Johnson for a job well done in 

extreme conditions and for writing this excellent article, 

which brings attention to contaminated-water diving in 

general and helps promote a productive and educational 

dialogue across a myriad of dive disciplines.

 For a more detailed overview of the EPA’s 

contaminated-water procedures, please visit epa.gov/

diving/diving-publications and see the following files: 

Public Safety Diver: EPA Polluted Water Diving Part 

1 (2010) and Public Safety Diver: EPA Polluted Water 

Diving Part 2 and Part 3 (2011). 

— Sean Sheldrake, Training Director,  

Region 10 Unit Diving Officer, USEPA Dive Program

SEA KRAIT SPECIES

I still recall a great course I took with Stephen Frink in 

Key Largo in June 2012, and I very much enjoyed his 

article and photographs on the wonderful Banda Sea 

in the First 

Quarter 2020 

issue of Alert 

Diver. The 

photograph 

on Page 82, 

however, is 

of the black-

banded 

sea krait 

(Laticauda 

fasciata), which has such an adorable little face, not of the 

banded sea krait (Laticauda colubrina), which appears on 

the cover of the magazine.

— Karen Honeycutt, via email

Thanks for the correction, Karen. Marine taxonomy 

remains a work in progress for me, and I appreciate the 

input of experts when I get it wrong. Thanks for your kind 

words and helpful insight. AD

— Stephen Frink
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SEARCH
BLUE WHALES

IN SPRING 2011, I SPENT SOME WEEKS on a rigid 

inflatable boat (RIB) off Cape Verde, about 350 miles 

west of Senegal, searching for a little-known humpback 

whale breeding area. Whale scientist Conor Ryan had 

invited me to film his work; perhaps emboldened by the 

success of documenting 50 humpbacks for the first time 

here, Ryan and I dreamed up the notion of trying to get 

to the edge of the continental shelf west of Ireland to 

find blue whales. 

This shelf edge is a special place that begins 60 miles 

west of Ireland, where the seabed drops from 600 feet to 

a depth of 3 miles. The drop-off causes upwellings that 

create an explosion of life, including plankton blooms, 

fish shoals, sharks and even blue whales, the largest 

animal ever to have lived on Earth. 

I wondered if we could use photographic 

identification to match individual blue whales around 

the North Atlantic, which could help confirm their 

poorly understood migration routes and be the basis 

for a documentary film. Scientists estimate that there 

are now between 8,000 and 15,000 blue whales 

worldwide, down from a prewhaling population of 

200,000 to 300,000. 

An estimated 1,400 blue whales live in the North 

Atlantic. Although the population is showing a small 

annual increase, it’s now more important than ever to 

help document and conserve these animals.

Contemporary threats remain for all whale species: 

ship strikes, fisheries entanglements and overfishing, 

particularly of krill, their primary food source. We 

now also have sound pollution in the ocean, such 

as increased shipping noise, military sonar, and 

seismic surveying, which involves using air guns to 

search the seabed for fossil-fuel reserves. Scientists in 

Newfoundland have recorded seismic surveying from 

Ireland, 3,000 miles away. Sound is the primary sense 

and means of communication for whales.

Filming underwater in the North Atlantic is always 

a little masochistic, but trying to find and film a blue 

whale in an area of 4,000 square miles seems crazy 

— especially because they swim at 10 to 15 miles 

per hour, five times what I can do while pushing my 

enormous camera.

It took five years of work to get sufficient logistics in 

place to search for these ocean giants. We kept waiting for 

weather windows to let us get to the shelf edge, but in two 

years there were no forecasts showing the required five-day 

window of calm seas to make the journey in a sailing boat. 

So we went in our RIB. We had the boat rebuilt with two 

new Honda 100 horsepower outboard motors, emergency 

satellite beacons and independent fuel tanks to give us 

a 20-hour travel range; we even got specialist paramedic 

training for any likely medical issues. At the end of our 

second summer of waiting we finally made a 70-mile 

offshore journey in search of our holy grail — it was just 

me, drone cameraman Kev Smith and boat driver Seamus 

O’Riain. Over the next five days the weather allowed three 

such journeys. What a mesmerizing sight to enter offshore 

waters and discover blue, gin-clear water with 100-foot 

visibility, in stark contrast with our green inshore waters.

We met pods of common dolphins and pilot and fin 

whales and even had distant sightings of sperm and Cuvier’s 

beaked whales. But blue whales remained elusive.

We gathered all existing photographs of blue whales 

from Ireland — a total of five animals — and ventured 

out to the mid-Atlantic, basing ourselves in the Azores. 
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The blue whale (Balaenoptera musculus), 

which grows to an average of 70 to 90 

feet long and weighs on average 100 

to 150 tons, is the largest animal ever 

known to have existed.
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Blues are sometimes seen here in spring, possibly on a 

migration route from the tropics, where they may winter 

and possibly breed before traveling north to rich Arctic 

waters for summer feeding.

After two weeks at sea and many failed efforts, we 

encountered a blue whale feeding at depth and rising 

for three or four breaths about every 10 minutes. With 

such a fast-moving animal, freediving is the only option, 

but swimming 100 yards to get into position without 

disturbing the animal is not the ideal preparation for a 

long breath-hold dive.

After so many years of waiting, I found myself in such 

a position; all of my winter training, which involved 

cycling up hills in freezing rain while holding my breath, 

finally bore fruit. I dived to 33 feet, and for the next 27 

seconds the body of this blue whale passed before my 

eyes, allowing me to film all its gorgeous mottled pattern, 

which we can use to identify this individual. The word 

“leviathan” came to mind  — a biblical word for ancient 

sea monsters that whalers adopted. I waited for it to pass 

and complete the story that had taken years to tell. At that 

moment I recalled fishing patiently with my father on 

the shore of our ancestral home, a tiny island off Ireland, 

and a calmness came over me. I held my breath until the 

whale’s tail had crossed out of the frame. I rose to the 

surface exhausted but elated, and the lads cheered me back 

to the RIB.

Ryan went to work with our friends around the North 

Atlantic who curate photo-identification catalogs and 

discovered this same whale had been photographed in 

Iceland six years earlier, making this only the seventh 

North Atlantic long-distance match of a blue whale. 

The news got better when in the last week of production 

we discovered that this whale had also been previously 

photographed near the Azores, making this the first three-

way match of a blue whale in the northeast Atlantic. The 

matches conclusively proved that this animal migrated 

several times in the spring from the tropics up the Mid-

Atlantic Ridge to Arctic waters.

The good news kept coming. We turned up a match 

from an animal that had been photographed in the spring 

in the Azores and in the fall in Ireland and then discovered 

a second such Azores and Ireland match. These discoveries 

add enormously to understanding migration routes, and 

we hope they will lead more protection of blue whales in 

those locations. AD

This project was part of Ken O’Sullivan’s ocean natural 

history documentary series, Deep Atlantic, and is an 

extract from his new book, Stories from the Deep. 

BLUE WHALES AT A GLANCE
• Blue whales (Balaenoptera musculus) are the 

largest animal ever to have lived on Earth. 

Southern Atlantic blue whales are slightly larger 

than those in the North Atlantic.

• Whalers in the Antarctic killed a blue whale that 

was 108 feet long and would have likely weighed 

165 U.S. tons, which is about the same as 25 large 

adult African elephants.

• The Industrial Revolution created an explosive 

demand for whale blubber, which was reduced 

to oil for industrial use. The availability of cheap 

fossil fuel by the mid-20th century phased out 

whale oil use, but by that time most whale species 

were decimated.

• Between 8,000 and 15,000 blue whales remain, 

which is a drastic decline from a prewhaling 

population of between 200,000 and 300,000.

• About 1,400 blue whales live in the North Atlantic. 

• The International Whaling Commission estimates 

that commercial whaling in the late 19th and early 

20th centuries killed nearly 400,000 blue whales.

• Some records indicate incidents of blue whales 

breeding with fin whales, creating very rare blue-

fin hybrid calves. Sadly, whalers in Iceland killed 

two such hybrids in recent summers.

• Song analyses reveal nine distinct blue whale 

populations globally, but there is just one song in 

the entire North Atlantic, and it has not changed 

since first described in 1959.

SEARCH
BLUE WHALES

A FOR
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This mottled pattern, which is unique to each blue whale, can be used 

for identification.

Below: A blue whale dives near Faial Island in the Azores; this animal 

was also photographed off Iceland and the Azores six years prior.
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IT WAS OCT. 31, HALLOWEEN, and I was ready and 

waiting with my mask on. Gripping my survey slate and 

camera, I eagerly backrolled off the boat. Technicolor 

schools of fish surrounded me as I descended along a 

steep wall. Bluestreak fusilier and scalefin anthias mixed 

with bignose unicornfish and yellowfin surgeonfish, and 

I quickly grabbed my pencil to record all of these species. 

The rush of excitement I felt as I checked off each one 

was reminiscent of the thrill I felt while trick-or-treating 

as a kid and trying to collect as much Halloween candy 

as possible.

I glanced at my dive buddy, who clutched her slate, 

busily jotting down information as more fish materialized 

each second. Along with eight other divers, we were part 

of a team of volunteers mobilized by Reef Environmental 

Education Foundation (REEF), a marine conservation 

organization whose mission is to protect biodiversity and 

ocean life by engaging and inspiring the public through 

citizen science, education and partnerships with the scientific 

community. I was the lucky REEF staff member who had 

the opportunity to lead this group of divers on a field survey 

trip to the Solomon Islands. For nine days we explored the 

waters of Marovo Lagoon to record as many different fish 

species as possible in REEF’s citizen science database.

The REEF Volunteer Fish Survey Project represents the 

world’s largest database of marine-life sightings, containing 

more than 250,000 surveys to date. Divers and snorkelers 

of all ages and experience levels and from all over the world 

— from warm, tropical waters to cold and temperate regions 

— conduct REEF surveys. Because REEF collects data from 

all over the world, it’s possible for divers to survey nearly 

anywhere there is salt water, from the Solomon Islands to the 

Pacific Northwest. REEF volunteers in temperate regions also 

collect data on key invertebrate and algae species. More than 

15,000 volunteers have contributed at least one survey to 

REEF’s database. 

VOLUNTEER FISH SURVEYS 
DIVERS

Text and photos by Amy Lee

A diver conducts a fish survey as part of 

the Volunteer Fish Survey Project, REEF’s 

worldwide citizen science program. 

Opposite: The mangroves and lush 

greenery surrounding Uepi Island make 

the topside landscape just as stunning 

as its underwater scenery.

DIVE S
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It took 38 hours, four flights, 

one overnight stay in Australia and 

a rain-drenched boat ride for me 

to get from my home in Florida to 

Uepi Island in the Solomons. Uepi 

is a small barrier island covered in 

coconut palms and a lush rainforest, 

surrounded by a fringing reef and 

a sandy beach. One of the most 

amazing parts of the island was a 

steep drop-off visible from the dive 

dock, which made the reefs easily 

accessible for snorkeling during 

surface intervals. 

Our first dive in the Solomon 

Islands was at Uepi Point. An 

almost-vertical corner formed the 

point, which jutted out in open 

water and dropped thousands 

of feet below the ocean’s surface. 

Depending on the tides and 

currents, hundreds of pelagic 

species such as barracudas and 

jacks would congregate at the 

point to hunt and feed. A gently 

flowing current allowed us to drift 

through the shallow coral garden 

surrounding the island, which was 

teeming with plenty of damselfish, 

butterflyfish and parrotfish. 

With the right conditions it was 

possible to ride the current from 

the action-packed point back to 

the shallows of the dive dock. The 

dive profile, gorgeous conditions 

and astounding fish diversity 

made Uepi Point a fish surveyor’s 

paradise, and we made many dives 

there throughout the trip. 
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One day, after what felt like a particularly productive dive 

at Uepi Point, I decided to count how many species I had 

recorded. I was hoping to break 200, which is considered 

a lot for one survey in the tropical Pacific. I was shocked 

to discover that I had recorded nearly 300 different fish 

species on a single survey. Several other divers in our group 

recorded personal bests on Uepi Point as well.

After a few days some of us were longing for a muck 

dive, and we asked if there were any suitable silty mangrove 

locations we could explore. Many dive operators consider this 

an absurd question; I’ve lost count of the number of times I’ve 

heard, “But there aren’t any fish over there,” after someone 

has excitedly pointed out a seagrass bed or a surge-covered 

iron shore area. It’s true that the fish diversity on a reef site far 

exceeds that of other habitats, but places such as mangroves, 

seagrass and sandy bottoms come to life when seen through 

the eyes of a fish surveyor. 

Diving in an alternative habitat provides an excellent 

opportunity to find species such as seahorses, shrimp gobies 

and jawfish that are less frequently seen. Additionally, lots of 

juvenile fish and sharks hide in mangrove nurseries until they 

are big enough to fend for themselves on the reef. REEF 

surveyors usually jump at the chance to visit an unusual dive 

site because it is an opportunity to record more species on 

our lifetime list of sightings.

VOLUNTEER FISH SURVEYS 
 DIVERS

From left: The largemouth triplefin 

(Ucla xenogrammus) is identified by 

its distinctive protruding lower jaw. 

• The vibrantly colored decorated 

dartfish (Nemateleotris decora) can 

be found in sand and rubble patches 

typically at depths of 80 feet or 

below. • A bluespotted ribbontail ray 

(Taeniura lymma) rests on the sandy 

bottom under a ledge at Uepi Point.

DIVE SLATE

A loki whip goby (Bryaninops 

loki) perches on a sea whip. 

These small fish grow to less 

than 2 inches.
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As Bonaire’s premier full-service dive resort, Buddy Dive has something for every diver. A top-rated house reef is 
just a giant stride away from the dive center docks, daily boat trips visit top sites, and a drive-through fill station 
streamlines shore diving excursions. Buddy provides full support for photographers, tech divers, and offers a wide 
range of continuing education programs. Ashore, divers can relax and enjoy apartment-style accommodations. 

Buddy Dive Delivers the Best of Bonaire

2ND DIVER DIVES FREE - DRIVE & DIVE PACKAGE: includes 7 nights in 
choice of Studio, 1, 2 or 3-bedroom accommodations, 6 days of unlimited 
shore diving, free Nitrox upgrade, breakfast daily, 7 days vehicle rental 
including taxes, welcome drink, manager’s rum punch party, free WiFi, 
roundtrip airport transfers, hotel tax, and service charges. Add $87 per 
diver and upgrade to 6 day’s 1-tank boat diving.  Valid 8/29/20-9/25/20 
and 11/28/20-12/18/20. From $985 per person double diver .

To our delight, the dive staff at Uepi was very 

accommodating. They took some of us to mangrove 

channels on the opposite side of the island, while others 

in our group visited a reef. Even though the visibility was 

less than 5 feet, we spent nearly two hours exploring the 

silt and sand. We ultimately found several new species for 

our master sightings list, which currently totals more than 

760 species.

Volunteers use a data-entry program to submit their 

surveys to REEF. After going through an error-checking 

process, the data are then added to REEF’s publicly 

accessible online database. 

Scientists, researchers, policymakers and resource 

managers use REEF data to conduct research and 

make informed management decisions. Recreational 

divers and snorkelers can learn what marine life 

to look for on a dive by consulting the database 

to find what species have been reported at a 

given location.

After each field survey trip, REEF generates a report of 

all the species that the surveyors recorded throughout the 

trip. Reports from all trips, including the Solomon Islands 

trip, are available online.

By engaging in a meaningful ocean citizen science 

initiative such as the Volunteer Fish Survey Project, each 

dive is an opportunity to continue a fascinating and 

rewarding underwater scavenger hunt. To get involved, 

visit REEF.org. AD
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MAKING EVERY DIVE INJURY-FREE is the part of 

DAN’s vision that I have heard the most about since my 

first day on the job in February 2019. As director of DAN’s 

injury monitoring and prevention program, it is my job to 

enact that vision. Researchers have tracked scuba-related 

fatalities in the U.S. and Canada since the late 1970s, and 

DAN has been leading that effort since the late 1980s. 

The dive community is critical to our success in 

tracking fatal and nonfatal injuries. In addition to 

the individual reports that we receive from the dive 

community, passive surveillance tools provide us with 

thousands of leads every year. Going forward, we have a 

gap in reporting that we need to address. 

At the community level, we are missing too much data. 

We are already taking steps to fill the gaps and reduce 

the number of cases not reported to DAN as well as to 

get more complete data about the cases that are reported. 

The more information we receive, the better our analyses 

and the information we share back with the community. 

With DAN’s reenergized commitment to a preventative 

approach to dive safety, it is critical that everyone report 

to us information they have about any dive injuries 

or incidents. There is a lot more to learn, and we are 

counting on every diver to do their part. 

DAN works tirelessly to collect information about dive 

injuries from investigative organizations, including law 

enforcement, medical examiners, witnesses, family members 

and the divers themselves when possible. We have one of 

the largest databases of dive-related fatalities dating back 

to the late 1980s. We use a combination of passive disease 

surveillance, family member and witness interviews, and 

active monitoring of known dive-focused internet sources 

(e.g., ScubaBoard) to generate leads. From the thousands of 

leads that we receive, our dive medicine experts review and 

analyze about 100 fatalities that have occurred in the U.S. 

and Canada each year. 

HELP
TRACK

DIVE
INJURIES
By Allan Uribe, 
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injuries can help DAN to create and 

revise its recommendations for divers.
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The most recent analysis of fatality 

data included spatial analysis for 

the first time. Of the fatalities we 

identified, a large number were in 

California and Florida. This finding 

doesn’t mean there is something 

unique about Florida and California, 

other than more people dive there, 

but it gives us a physical area for 

increasing the focus of our safety and 

prevention work. We also found that 

the largest proportion of fatalities 

occur in the summer months. 

We need further investigation to 

understand the seasonal trends of 

scuba fatalities so we’ll know if  

they are due to increased dive activity 

in those months or if there are other 

contributing factors. Knowing that 

there is an increase, however, we as 

a community can explore ways to 

improve and increase safety checks 

at popular dive sites and with 

cooperation from dive shops and 

operators during the summer months.  

Men made up the majority of 

scuba fatalities, with the largest 

proportion being 50 to 59 years 

old, while among women the 

biggest proportion was 60 to 69 

years old. We often hear people 

use the terms “experience” and 

“certification,” but advanced 

certifications do not translate to 

reduced risk. While it was difficult 

to obtain much certification data 

about fatalities, those cases where 

we did know showed that higher 

certification levels did not result in 

an overall decreased risk compared 

with lower certification levels. 

DAN’s dive safety and medical 

experts have produced some 

essential recommendations as a 

result of their in-depth analyses. 

We randomly selected cases for 

a series analysis and found that 

cardiovascular disease was present 

in many of the fatalities. Make sure 

you talk to your doctor about your 

intention to dive, especially if you 

have a cardiovascular disorder or 

are more than 50 years old. If your 

primary doctor is unfamiliar with 

the rigors and risks associated with 

diving, they can contact DAN for 

more information. DAN medical 

information specialists can offer 

advice to all divers and physicians, 

not just to DAN members.

Environmental conditions such 

as visibility, current and water 

temperature may play a role, so 

familiarize yourself with your selected 

dive site and the conditions there. 

Remember that dive fatalities can 

happen at any depth — more than 

25 percent of fatalities occurred at less 

than 30 feet. 

Always take time to refresh 

your basic skills, no matter your 

certification and experience level, 

and recommit to the intended 

tenets of the buddy system. All 

too often buddies do not stay 

together and miss the signs that a 

problem is developing. In the water, 

especially at depth, the unexpected 

and seemingly small challenge can 

quickly turn dangerous. The “same 

dive, same ocean” philosophy is not 

buddy diving and can be perilous.

A lot remains unknown about 

scuba fatalities. DAN is working 

to identify additional independent 

sources of information that will lead 

to more data, allowing us to provide 

more information and improve 

recommendations. We are planning 

automation and machine learning 

algorithms that will more accurately, 

effectively and efficiently extract 

the information that we need for 

analysis. We are also developing a 

sophisticated process for validating 

the information that we obtain 

from fatality records in the hopes of 

getting complete information about 

the cases. 

What is critical for better data is 

that if you know something, report 

it to DAN. Together we can collect 

more information so we can continue 

toward DAN’s goal of making every 

dive accident- and injury-free. Report 

an incident at DAN.org/incidents. AD



AT DIVERS ALERT NETWORK®, our commitment to 

making diving safer runs deep. The members of DAN’s 

board of directors have spent their careers managing risk, 

exploring the underwater world and supporting those who 

dive. These are our directors and the reasons they dedicate 

their time to DAN.

BILL ANLYAN, J.D., is a financial advisor 

and former vice chancellor for university 

advancement at the University of North 

Carolina at Wilmington (UNCW). He 

was assistant director of the Duke University 

Comprehensive Cancer Center and deputy director of 

the North Carolina Museum of Art, and he continues 

to serve on the boards of numerous other nonprofit and 

educational organizations. An avid diver and steward of 

the oceans, Anlyan’s personal mission aligns with DAN’s. 

“My time at DAN has been inspirational,” he said. “Much 

like the health of our oceans is critical to the health of our 

planet, DAN’s existence is critical to making every dive 

accident- and injury-free.”

CRAIG COOK, M.D., is an 

anesthesiologist who also specializes 

in undersea and hyperbaric medicine, 

sports medicine and wilderness medicine.

Cook is a professor of medicine, a technical diver 

and a former dive instructor. He has served as the dive 

medical officer on expeditions to Antarctica, the Phoenix 

Islands, Line Island, Battle of the Atlantic sites, the wreck 

of the USS Monitor and more. “Craig Cook is a lifelong 

adventurer and explorer, and he understands the risks 

divers face,” DAN President and CEO Bill Ziefle said. 

“His experience, accomplishments and work in hyperbaric 

medicine and dive safety have made him an indispensable 

resource for DAN.”
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A FORCE FOR DIVE SAFETY
THE DAN BOARD OF DIRECTORS   By Caitlyn Ruskell
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Each board 

member 

leverages their 

expertise to 

ensure that DAN 

can continue its 

mission of dive 

safety.

A FORCE FOR DIVE SAFETY



Let our master divers guide you through one of our 365 underwater 
odysseys. Marvel at vibrant coral reefs. Walk the bow of the Kittiwake. 
Leap over a 1,000-foot cliff into the Caribbean’s most enchanting  
view. Endless adventures are waiting for you just beneath the surface.



MICHAEL GERNHARDT, Ph.D., is an 

astronaut and dive instructor who has 

worked as a commercial diver, scientific 

diver and subsea oil field project engineer.

Before joining NASA, Gernhardt adapted 

subsea technology for the International Space Station. In 

Houston, Texas, and on space missions his primary focus 

was developing new portable life-support systems and 

decompression procedures for working outside the space 

station. Gernhardt’s theoretical decompression model of 

tissue gas bubble dynamics has been pivotal in both deep-sea 

and aerospace contexts. “My focus has always been to strive 

for safety, efficiency and simplicity in diving,” Gernhardt 

said, “and to apply those same principles to space missions.” 

MICHAEL A. LANG, Ph.D., is a marine 

biologist, author and co-director of the 

San Diego Center of Excellence in Diving. 

Since learning to dive in 1978, he has dedicated 

his career to research and to training recreational, 

commercial and scientific divers. Currently a director of the 

American Academy of Underwater Sciences (AAUS), Lang 

spent 21 years as the scientific diving officer at the Smithsonian 

Institution. “In addition to helping divers by increasing and 

sharing our knowledge of dive-related illnesses,” he said, “we 

must also focus on the deleterious health effects of polluted water 

and embrace the concept of healthy divers in healthy oceans.”

E. WAYNE MASSEY, M.D., is a professor 

of neurology and the neurologist for the 

hyperbaric chamber at Duke University 

Medical Center. Although Dr. Massey isn’t a 

scuba diver, he loves to snorkel, and he has treated 

thousands of divers in his career. An expert in the neurological 

assessment of divers, he has worked alongside DAN for 

decades while at Duke. He also makes rounds at the local 

Veterans Affairs hospital, treating patients with neuromuscular 

disease and traumatic brain injuries. Remarking on his 

service to DAN, Massey said, “As we move forward, we must 

continue to improve dive safety to help prevent accidents but 

also figure out how to treat all complications that result from 

the accidents that can’t be prevented.”

JOE POE, J.D., is an experienced trial 

lawyer and former assistant district 

attorney in the Bronx, New York, and 

special deputy attorney general for North 

Carolina. He is also a pilot, karate instructor and 

avid diver and underwater photographer. A member of the 

first civilian team to dive the USS Monitor, Poe has dived 

and documented almost every shipwreck off the coast 

of North Carolina. “Diving is an activity that the other 

members of this board and I want to protect,” he said. 

“In our lives we don’t often have opportunities to make a 

difference, but the work DAN does makes a huge difference 

in divers’ lives.”

HARRY RODGERS is an insurance expert 

and the chief operating officer of an 

intellectual property monetization firm.

When he’s not designing, developing and 

implementing insurance programs, Rodgers is 

often far offshore, fishing in the North Atlantic or diving 

in the remote Pacific. Remarking on what he’d like to 

see DAN do in the future, Rodgers said, “Beyond seeing 

DAN be the leader in dive safety and the No. 1 service 

provider for divers who encounter problems, I want to 

see DAN’s efforts promote a renewed interest in diving, 

particularly among young people. If we can keep the sport 

safe and take care of divers, that will help diving grow.” 

DOUGLAS N. STRACENER, J.D., is 

an attorney, a scuba instructor and a 

motorcycle safety instructor for the 

Louisiana Department of Public Safety. Sea 

Hunt and Jacques Cousteau’s deep-sea explorations 

ignited Stracener’s passion for exploring the underwater 

world. Today he continues to share this passion as an 

active NAUI dive instructor. “DAN’s prime directive has 

always been to save divers’ lives,” Stracener said. “If at the 

end of the day we can answer the question, ‘What did 

we do to save divers’ lives?’ with something concrete, we 

know we’re getting the job done right.”

KATHY WEYDIG is a dive shop owner, 

technical diver, dive medical technician, 

licensed captain and co-founder of the 

Women Divers Hall of Fame (WDHOF). In 

addition to helping develop the WDHOF 

scholarship programs, Weydig has spent the past nine 

years working with the Boy Scouts of America’s Sea Scouts 

program. When she isn’t training new divers or exploring 

deep wrecks such as the Andrea Doria or USS Wilkes-

Barre, she works as a boating safety officer and boating 

instructor. “As DAN’s global presence grows,” Weydig 

said, “I look forward to seeing DAN’s research and safety 

messages increase dive safety everywhere.”

“DAN is working tirelessly to answer important 

research questions, continually refine our 

medical services and ensure our programs serve 

divers around the world,” said DAN President 

and CEO Bill Ziefle. “In doing these things we remain a 

vital ally for divers everywhere — and we have a team of 

incredibly knowledgeable, accomplished and passionate 

people directing us along the way.” AD
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USA 1.800.899.2582 • INT +1.619.563.0017
info@southerncrossclub.com • southerncrossclub.com

“Small Groups, BIG Service”

Daily Boat Trips 

Unlimited Bottom Time

Family Fun

Private Charters

Multi Agency Training

CCR & Technical
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GRAND CAYMAN

DIVE INTO GRAND CAYMAN
THE MORE YOU DIVE, THE MORE YOU SAVE

WITH RED SAIL SPORTS. DIVE RIGHT IN WITH
OUR DIVE PACKAGES STARTING AT $335! 
BOOK TODAY! WWW.REDSAILCAYMAN.COM

1-877-506-6368

info@redsailcayman.com



By Patricia Wuest

Hometown: Lafayette, Colorado

Years Scuba and Freediving: 25

Favorite Dive Destinations: My home reef in the Florida 

Keys and the Bahamas — I love sharky waters.

Why I’m a DAN® Member: I’ve been a DAN member 

since 1996. My work and explorations into unknown 

waters come with a certain amount of risk. While 

the circumstances encountered in the field may not 

be within my control, the preparations beforehand 

certainly are. I don’t leave home for any adventure 

without DAN insurance. It’s a no-brainer.

SITTING ON A 

HOMEMADE 

FLOATING DIVE 

PLATFORM tied off at the 

back of the boat, Mehgan-

Heaney Grier is focused. 

She adjusts her black  

mask and stares straight 

ahead. She breathes deeply 

and visualizes the next  

few minutes. 

It is Oct. 21, 1996, and 

Heaney-Grier is about to make freediving history. With 

her arms outstretched, she packs in a last breath of air 

and leans forward, duck diving into the waters off Big 

Pine Key, Florida. Two minutes and 58 seconds later, 

the 19-year-old fashion model breaks the water’s surface, 

establishing the first constant weight freediving record 

for women and men in the United States at 155 feet (47 

meters). She had been training for only six months. 

“I had just graduated high school [in 1995] and 

planned to take the summer off before pursuing modeling 

full-time in Miami,” Heaney-Grier says. “I started hanging 

out with some of my guy friends and spending most of 

our time on the water.”

It was during a spearfishing trip that Heaney-Grier truly 

began testing her deep freediving capabilities.  

“I had borrowed a depth-meter watch and was screwing 

around with some techniques we had heard about,” 

Heaney-Grier recalls. “It was basic stuff — don’t look at the 

bottom, don’t kick all the way down, and take a few extra 

breaths on the surface. I did 87 feet on my first dive and 

120 feet on my second try. I thought, ‘Whoa — what can I 

do with that?’” I had found something I was good at, and I 

wanted to find a way to do it all the time. 

In the mid-1990s there were few breath-hold divers in 

the U.S., and men dominated the global stage. “There 

were few women freediving, and very little information 

was available,” she says. “This was before you could 

Google anything. I was hitting the library to look up 

articles. When I started training, there was no roadmap; it 

was very much a trial-and-error process.” 

Heaney-Grier’s research turned up a women’s world 

record in constant weight freediving, but she realized there 

wasn’t a U.S. national record. Her research and trial-and-

error training led her to that moment off Big Pine Key 

when she established the U.S. mark. Ten months later, on 

Aug. 25, 1997 — one day shy of her 20th birthday — she 

set a new record of 165 feet (50 meters). “DAN was one 

of the sponsors of that dive,” she says. “They gave us some 

oxygen tanks and safety gear.”

She made freediving history in the U.S. and touched off 

a storm of media attention, with guest appearances on The 

Late Show with David Letterman and Baywatch and features in 

magazines such as Life, People, Outside and Scuba Diving. 

“It was a great story at that time because it was 

definitely outside of the norm. I was an American teenager 

working as a fashion model and doing what people saw 

as an extreme stunt,” Heaney-Grier says. “I was even 

compared to Evel Knievel. Nobody regarded it as a serious 

discipline or a sport at the time.”

LIVING IN THE MOMENT

Heaney-Grier’s records were instrumental in putting 

freediving on the map in the U.S. when it was just starting 

to gain momentum internationally. In 1998 Italian freediver 

Umberto Pelizzari asked her to assemble the first U.S. 

team to compete in the International Association for the 

Development of Apnea (AIDA) World Championship in 

Sardinia, Italy. 

“It was a profound experience at 20 years old,” she says, 

“and showed me the full scope of the competitive world of 

freediving. It was amazing, but it’s also when I realized that I 

preferred the experience of freediving over the competition.”

MEHGAN HEANEY-GRIER

DIVE SLATE

MEMBER PROFILE
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Every step in a career filled with record-setting accomplishments, TV 

and movie projects, and marine science and conservation traces back 

to Heaney-Grier’s longstanding love of the water.
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A TURNING POINT

Heaney-Grier was introduced to subtropical waters as an 

11-year-old when her mom married Nelson Grier, and 

the family relocated from Duluth, Minnesota — on the 

north shore of the famously cold Lake Superior — to the 

Florida Keys. 

“Having the mangrove forest and the ocean steps out 

my front door, … I took full advantage of it,” she says. 

“Every chance I got, I was snorkeling, exploring the 

flats, swimming with friends, sailing with my family or 

getting an old-school introduction to scuba — just a 

tank, some straps, a regulator and a shove in the water. 

That was my childhood.”

Her simple “don’t come up faster than your bubbles” 

introduction to scuba led to formal training. She earned 

her open-water certification in 1995 on her 18th birthday 

and is now an assistant instructor.

Following her short career in competitive freediving, 

Heaney-Grier pursued underwater projects both as a 

freediver and scuba diver. Her newfound fame, aquatic 

talents and photogenic appearance led to several television 

and movie projects. 

In 1999 she starred in and was an associate producer 

of the Animal Planet series Extreme Contact, which 

showcased encounters with sharks and other ocean 

wildlife. In 2003 she was Keira Knightley’s underwater 

stunt double in Pirates of the Caribbean: The Curse of the 

Black Pearl, which led to work in Into the Blue (2005), 

Turistas (2006) and Aquaman (2006). 

“It was incredibly fun,” she recalls. “Working on 

Pirates of the Caribbean and Into the Blue, I was freediving 

and in the water with sharks nearly every day. It was a 

dream come true.”

At the age of 22, Heaney-Grier was inducted into the 

Women Divers Hall of Fame as part of the inaugural roster 

in 2000. She remains WDHOF’s youngest-ever inductee. 

FORCE OF NATURE

While spearfishing as a teenager, Heaney-Grier was in the 

water with sharks and was intrigued by marine predator 

behavior. Along with her former dive buddies, then-

boyfriend Mark Rackley and budding wildlife entertainer 

Manny Puig, she began venturing into the swamps 

of southern Florida, encountering and documenting 

alligator behavior. 

“It’s an important part of my story,” she reflects. “The 

more time I spent around these animals, the more I 

realized that most of what we understood to be true about 

them was incorrect. These experiences were the beginning 

of my much deeper understanding of our role in the whole 

natural system.” 

Her passion for wildlife and conservation led her to 

Colorado, where she was accepted into the University 

of Colorado, Boulder, in 2007. In 2011 she graduated 

summa cum laude with bachelor’s degrees in ecology and 

in evolutionary biology and anthropology. Her honors 

thesis explored shark behavior. 

Heaney-Grier remained in Colorado after graduation 

and currently lives in a small town just outside of Boulder 

with her son, Cash, born in 2013.

“The Rocky Mountains are not a bad second to 

the ocean,” she says. “And there’s a whole ocean 

community here! I still frequently get back to the Keys 

but have also found my tribe of ocean people out here. 

It’s a good balance.”

WHAT’S NEXT?

Heaney-Grier is incredibly busy, focusing on projects 

that matter most to her now — conservation, connecting 

people with the sea, and the empowerment of women. 

She is a frequent keynote speaker, collaborates with a 

variety of nonprofit organizations and has begun leading 

water-based expeditions. In May 2021 she and underwater 

photographer Amanda Cotton are leading a water-

based women’s empowerment retreat in Hawaii. She has 

also maintained a strong presence on camera and as an 

executive producer, creating television and online content, 

including a recently launched video blog. 

“The bad news is overwhelming,” she says. “It can 

make us feel helpless. Embracing our imperfect nature and 

taking personal action lands us in the empowered middle 

ground and drives change in the process. We need all 

hands on deck. As divers, we are the eyes underwater and 

in a unique position to be stewards of the ocean.” AD
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AN UNINTENDED CONSEQUENCE of the 
coronavirus (COVID-19) pandemic of 2020 is disruption 
to the travel sector. Airlines, hotels and convention halls 
will struggle to remain viable, and some may close. In our 
industry, dive resorts and liveaboard dive boats will have a 
hard time staying in business.  

Often labors of love from divers who are passionate 
about the scuba lifestyle, these businesses don’t have 
significant cash reserves. They have cobbled together a 
meaningful dive enterprise with a lot of ingenuity and 
sweat equity, but that doesn’t mean they can withstand a 
precipitous and absolute cessation of business. Revenue 
drops to zero when airlines no longer serve a destination 
or when tourists are afraid to go there on vacation for 
fear of being put in a two-week quarantine upon their 
arrival home.

While we may not be able to flatten the travel risk 
curve by ourselves, we can do something simple to give 
some hope to our colleagues working in dive operations 
worldwide. If you have a dive trip booked in the next few 
months and are not certain the trip will happen, don’t 
cancel — reschedule it instead.

Cancellation can put you in a contentious situation with 
a tour agent, hotel or liveaboard when you ask for your 
money back. Aside from the likelihood that the businesses 
simply may not have enough cash reserves to refund all 
the scheduled bookings, there is also the possibility that 
you may not be legally entitled to a refund. Contact your 
travel agents, tour operators, airlines or dive centers to 
inquire about the status of your trip. If your trip has been 
rescheduled and you have purchased DAN travel insurance, 
you may submit a change request to DAN up to 24 hours 
before your departure date. To do so, call +1 (800) 446-
2671, Option 3, to speak to DAN Member Services.

Consider rescheduling your trip. Book it for the same 
time next year or six months from now if you think travel 
will be less restrictive by then. Rescheduling is easy and 
gives you something to look forward to when we are able to 
venture out again — an awesome prepaid dive trip.

Our dive operators, resorts and liveaboards need your 
support now so they can be available for us when we are 
able to dive with them again. Simply rescheduling your 
reservation is one of the most powerful signs of support 
you can offer.

TRAVEL SMARTER

DIVE S

DON’T CANCEL, RESCHEDULE INSTEAD
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DAN DISPATCH
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IN NOVEMBER 2019 DAN released the second edition 
of the Risk Assessment Guide for Dive Operators and Dive 
Professionals. This comprehensive adaptation of best 
practices from several industrial sectors is a product of 
collaboration between DAN organizations in 
the U.S., Europe, Japan and Southern Africa. 
Proven safety recommendations are adapted 
to a dive context to help dive business owners 
and managers, dive leaders and all dive staff to 
assess and respond to risks.

DAN developed the guide as a part of its 
Hazard Identification and Risk Assessment 
(HIRA) safety initiative. It takes information 
from reputable sources such as training 
agencies, the Occupational Safety and Health 
Administration, the Compressed Gas Association 
and the International Organization for Standardization 
to create a comprehensive approach that works for the 
practical, day-to-day operations of a dive business. For 
each topic, readers can find a table that outlines several 
items: the category of the risk, the specific risks within that 
category, the level of the risk on a scale of one to five, and 
recommendations to mitigate that risk. 

While no guide can address every possible risk in the 
world, DAN’s guide is comprehensive, covering most 
areas that a dive operator or dive professional would face. 
Topics include the following:

• staff health and safety
• customer health and safety
• staff training and certification
• in-water training conditions

• classroom conditions
• dive shop operations
• nonboat dive operations
• dive boat operations
• compressor and cylinder-filling operations
• rental equipment storage area
• equipment repair workshop
• vehicle safety
• travel and health advice for customers

The guide can be a reference for anyone who 
is planning to start a new dive operation or 

check the safety of or make improvements to an existing 
one. The topics and recommendations are from general 
industry-specific knowledge and existing regulations 
adapted from other documents as well as from extensive 
visits to dive operations and discussions with their owners, 
operators and staff. 

DAN’s goal was to make a resource available to help 
with the real concerns of people who work every day 
to keep divers safe. The guide, along with many other 
DAN publications, is available as a free download at 
apps.dan.org/publication-library.

IF YOU DON’T ALREADY HAVE CPR and first aid 
training or if you need to renew your training, you can 
complete DAN’s Basic Life Support: CPR and First Aid 
course in a single afternoon after completing the online 
module. Investing a few hours to take this rewarding course 
will give you skills you can use to save lives. 

Continuing your first aid education is just as important 
as your original training. The following are a few reasons 
why you should keep your skills sharp. 

THE MORE YOU KNOW

As health science evolves, so do first aid treatment 
techniques. While some people learned the precordial 
thump in a first aid class, for example, experts 
abandoned that technique years ago after concluding that 
other methods of resuscitation were more effective in 
preserving life. 

In addition to CPR, techniques for controlling bleeding, 
treating hypothermia, administering epinephrine, dealing 

with sprains and broken bones, 
and responding to strokes and 
choking are among the many 
methods that experts regularly 
review and modify. As first aid 
and medical research evolves, 
improved ways to respond to 
various emergencies become 
accessible to lay providers. 

Given the rate at which modern 
medicine evolves, experts advise that you refresh your first 
aid skills and knowledge every two years. Staying updated 
and continuing your education can also protect you from a 
legal liability standpoint: You’ll know what you’re qualified 
to treat, and you’ll remember the correct techniques.

USE IT OR LOSE IT

Skill degradation can occur over time without practice, but the 
stakes are high when it comes to first aid skills. Studies show 
that first-time students can experience skill degradation in just 
a few weeks after completing a course, and without regular 
retraining, skills can degrade within the first year. 

First aid retraining is a quick and easy investment to 
help you save lives. Stay updated so you will be prepared 
in the event of a real emergency.

DAN PUBLISHES NEW RISK ASSESSMENT GUIDE 

PROGRAM SPOTLIGHT

FIRST AID RETRAINING
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DAN Programs and Resources to Use at Home

No matter the situation, DAN is your go-to for diver health and safety information. Quite 
simply, our mission is your safety — in and out of the water. 

COVID-19
AND BEYOND



COVID-19  

A resource for all, this site compiles a variety of 

information including how divers and dive pros 

can help minimize the spread of COVID-19, 

appropriate use of dive and emergency gear 

during the pandemic, ideas for staying active 

and answers to your membership and 

insurance questions. 

+ Disinfection of Dive Gear

+ CPR Protocols

+ First Aid Training Recommendations

+ Scuba Units: Not Suitable Substitutes for 

   Ventilators

DAN.ORG/COVID-19

HEALTH & DIVING REFERENCE LIBRARY 

Go to our website for in-depth information 

about ear health, decompression stress, heart 

health, hazardous marine life injuries and 

much more.

DAN.org/Health

SMART GUIDES  

DAN’s Smart Guides are short, practical 

summaries of divers’ most common concerns: 

equalization, gas management, errors and 

travel considerations.

DAN.org/Health

CASE SUMMARIES   

These actual incidents reported to DAN have 

been reviewed and shared along with expert 

commentary about how the events might have 

been prevented. 

DAN.org/Health

SCIENTIFIC GUIDES    

These summaries of scientific workshop 

proceedings can help dive pros make informed 

decisions about successfully managing diver 

health and safety.  

DAN.org/Research/Infographics

ONLINE SEMINARS     

DAN’s library of online seminars, lectures and 

e-learning courses gives divers access to 

world-renowned experts in dive safety.  

DAN.DiverELearning.com

DAN ANNUAL DIVING REPORT      

Published annually, this report analyzes the 

factors that lead to dive injuries and fatalities.

DAN.org/Research/Pubs.asp

Stay engaged, even if you have to stay dry. 
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ENCOUNTERS

EVER SINCE OUR TRIP TO 

THE RED SEA in 2007, Anna and 

I had been itching to return. We 

finally got our chance last fall when 

the Reef Environmental Education 

Foundation (REEF) asked us to help 

compile an instructional package of 

regional fish photos. After expanding 

its reef fish survey project across the 

Caribbean, Pacific and Indian oceans 

during the past three decades, REEF 

will venture into the Red Sea in 

2020. Instead of taking a liveaboard 

out of Hurghada, Egypt, as we did 12 

years ago, our flight from Cairo set us 

down 70 miles north at the sprawling 

seaside resort of Sharm el-Sheikh. 

From here on the southern tip of 

the Sinai Peninsula, we chartered a 

private day boat for the week.

Besides the clear water and terrific 

reefs, what stuck in our memory 

most from the previous trip to the 

desert sea were two outrageous 

wrasse species we failed to find. 

The first is a multicolored brute 

of a fish trailing a spiked tail of 

eminent distinction, befittingly 

known as a broomtail, and the 

other the brilliantly colored Red Sea 

flasher wrasse with its oversized fins 

designed for seduction. 

Having previously photographed 

many of the Red Sea’s wide-ranging 

cosmopolitan species in the Pacific, 

we planned to concentrate our efforts 

on endemics (species confined to a 

single region by geographic isolation). 

Sergey V. Bogorodsky and John E. 

Randall report that the Red Sea is 

home to 1,120 coastal fish species.1

Of these, 165, or roughly 15 percent, 

live nowhere else and have been 

designated as endemics. Only the 

remote Hawaiian archipelago and 

Easter Island, isolated by distance 

from a regular flow of larval recruits, 

harbor a higher percentage of 

homegrown species. 

The origin of the Red Sea’s 

endemics was somewhat different, 

Bogorodsky and Randall explain. 

It began 40 million years ago when 

the Arabian Peninsula split away 

from Africa, creating a rift that 

formed the sea’s basin and fractured 

East Africa. Water from the north 

initially filled the sea. Much later, 

the northern region uplifted, cutting 

off the flow as the southern section 

subsided, allowing the waters from 

the Indian Ocean along with its 

marine life to enter through a 

narrow strait. During subsequent ice 

ages, the shallow waterway closed for 

extended periods, providing time for 

Red Sea Endemics
Text and photos by Ned and Anna DeLoach

Red Sea Endemics
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the isolated fauna to diverge from 

their Indian Ocean ancestors.

On our first day out on the water, 

we head north, skirting a rugged red 

coastline of wave-cut cliffs and stony 

beaches set against mountain peaks 

as bare as the desert from which  

they sprang. As our boat angles 

toward shore, a seemingly endless 

strand of modern, low-rise resorts 

forested with palms appears like a 

mirage. This place is the heartbeat  

of the fun-in-the-sun, seaside 

Shangri-La of European vacationers 

fronting one of the healthiest coral 

seascapes imaginable. 

We slip into the water a hundred 

yards out from where the shallow 

reef shelf ends, and a wall begins 

plunging 50 feet to a gently  

sloping seafloor that disappears into 

infinity. Instinctively sensing not  

to hurry, we slowly descend, 

enthralled by the reef, the water 

and the fact we’re here. By the time 

I make my way to the wall an hour 

later, I’ve already photographed 

seven endemic species, including a 

powder-blue soapfish with yellow 

eye patches and a boldly patterned 

Red Sea anthias, and I couldn’t be 

happier — or so I thought. 

Heading for my safety stop I catch 

sight of a male broomtail barreling 

down the wall in my direction. I 

can’t believe my luck. I’m after him 

in a blink, but he’s fast. I’m fading 

and close to giving up when the 

wrasse breaks into a glide and coasts 

through a cleaning station with his 

outrageous tail spread for grooming. 

I glance down at my camera’s display 

screen. As I squint at the image, the 

adage “It’s better to be lucky than 

good” comes to mind.  

The week only gets better, except 

we haven’t been able to find the 

endemic Red Sea flasher. It’s not for 

lack of trying; we’ve been looking 

for them every morning in thick 

bottom cover between 60 to 80 feet, 

where the small plankton pickers hide 

from predators while waiting for the 

current to run. 

It’s our fifth morning on the 

water, and we’re starting to become 

anxious until Anna finds three young 

male flashers exhibiting vestiges of 

the splendor displayed by the larger 

territorial males we’re hunting. 

Encouraged, we run a zigzagging 

search pattern along the slope. A 

flash of color off in the distance 

draws my attention. I’m off, with 

my eyes glued to the spot. There it 

is in all its glory: one of the fanciest 

fish in the sea courting his herd of 

females — providing more icing on 

an already sweet week of diving in 

the Red Sea. AD

Reference: 1. Bogorodsky SV, Randall JE. Endemic fishes of the Red Sea. In: Rasul N, Stewart I, eds. 

Oceanographic and Biological Aspects of the Red Sea. Springer: Cham, Switzerland; 2019: 239–65. 

Clockwise from far left: Red Sea flasher wrasse 

(Parachelinus octotaenia), broomtail wrasse (Cheilinus 

lunulatus), Red Sea anthias (Pseudanthias taeniatus), 

Red Sea soapfish (Diploprion drachi)
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DIVE FITNESS

WE DIVE WITH A BUDDY, so why not work out 

with one too? Research shows that adding a social 

component to exercise frequently improves program 

adherence. Among the possible reasons for sticking 

with a program involving a partner may be the fun, 

accountability, motivation or preplanning to prioritize in 

an otherwise busy schedule. Adding a partner workout 

can also mix up your exercise routine. 

Find a partner for the exercises below. You and your 

buddy do not have to be at the same fitness level. Each 

person should pay attention to how their body feels 

and apply the appropriate modifications or challenges. 

One partner could do a modified plank roll supported 

by forearms and knees, for example, while the other 

might decide to support with hands and toes.

You only need a medicine ball and a willing partner. 

This series strengthens your core, which is beneficial 

for maintaining balance on land and sea as well as 

traversing underwater. It also works the large muscle 

groups in the legs to help with frequent standing up 

and walking while donning scuba gear. The easier these 

tasks are (due to improved muscular strength), the 

more you can focus on safety and enjoyment.

Complete the repetitions of each exercise listed 

below. You can start with one round of exercises and 

work your way up to three rounds.

Partner Exercises
Text by Jessica B. Adams, Ph.D., photos by Stephen Frink

PLANK ROLL

Complete 15 to 20 passes each.

1. Assume plank position head to head with your 

partner. Be close enough to touch fingertips 

with your arms extended.

2. Keep your wrists in line with your shoulders.

3. Roll the medicine ball toward your partner.

4. The partner rolls the medicine ball back.

5. Repeat using the opposite hand to roll the ball.

Tip: Keep your core tight and back straight.

Modifications: If the plank position bothers your 

wrists, use your forearms to support your weight. 

If you cannot hold the plank position on your toes 

for the full set, do a modified plank on your knees.

SIT-UP PASS

Complete 15 to 20 passes each.

1. Lie on your back with your knees bent and toes 

touching your partner’s.

2. Hold the medicine ball at chest level.

3. Both partners perform a sit-up. 

4. Hand off the ball to your partner when upright.

5. Lower back to the floor, while your partner brings the 

ball toward their chest.

6. Repeat.

Tip: Keep your back pressed to the floor

Challenges: Instead of bringing the medicine ball to your 

chest, extend your arms overhead. Move further apart and 

toss the ball instead of handing it off.

Partner Exercises
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STANDING TWISTS

Complete 15 to 20 repetitions. Reverse 

and complete 15 to 20 repetitions.

1. Stand back-to-back with your 

partner with your feet shoulder-

width apart. 

2. One partner holds a medicine ball 

and rotates their upper body to 

the left as the partner without the 

medicine ball rotates their upper 

body to the right to receive the 

medicine ball.

Tip: Keep your core stable.

Challenge: Use a heavier medicine ball.

SQUAT MEDICINE BALL TOSS 

Complete 15 to 20 tosses.

1. Stand facing your partner with feet slightly wider 

than shoulder width and toes slightly pointing out.

2. Start about 6 to 8 feet apart with one partner 

holding a medicine ball.

3. Both partners simultaneously sit back into a 

squatting position.

4. Take turns tossing the ball as you move together on 

the way up from the squat. 

Tip: Make sure your weight presses through your heels in 

the squat.

Modification: Try starting with less of a bend in your knee.

Challenges: Increase the distance between you and your 

partner. Descend further into the squat.

SIDE LUNGE BALL TOSS

Complete 15 to 20 repetitions on 

each side.

1. Stand facing your partner 

with feet shoulder-width 

apart.

2. Start about 6 to 8 feet apart 

with one partner holding a 

medicine ball. 

3. Simultaneously step out into 

a side lunge mirroring your 

partner. Push off and return 

to a standing position while 

tossing the medicine ball to 

your partner.

4. Repeat on the opposite side. 

Tip: Make sure your weight presses 

through your heel as you descend.

Modification: Start with your 

feet far apart, and shift your 

weight into side lunge rather 

than stepping out.

Challenges: Increase the 

distance between you and your 

partner. Descend further into 

the lunge.

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. AD
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LOCAL DIVING

A closed-circuit rebreather 

diver checks out the fatal 

damage to the wooden bow 

of the Eber Ward that caused 

the ship to sink.
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I STARTED SCUBA DIVING at 

a young age and was immediately 

enamored with every type of 

underwater environment. Before 

I saw a shipwreck underwater, 

my young mind pictured it as a 

perfectly preserved ship sitting on 

the bottom like something you’d see 

in a Disney movie. When I started 

diving recreational wrecks in Florida, 

however, I found it difficult to make 

out parts of the more dilapidated 

wrecks. The intact or artificial sites, 

stripped of doorways and machinery, 

looked far barer than what I had 

in mind. Fast forward to 10 years 

ago when I began diving the Great 

Lakes, and my childlike visions 

of shipwrecks appeared for real. I 

immediately fell deeper in love with 

shipwreck diving. 

The wrecks in the Great Lakes 

range from 1800s wooden schooners 

to modern steel freighters. Steamers, 

wooden freighters, sidewheel ferries 

and more are preserved in the cold, 

fresh water. Most of them are picture-

perfect shipwrecks, and each has 

a story to tell. Some are stories of 

tragedy, some are stories of mystery 

and survival, but each of them makes 

wreck diving in this area special. 

I’ve dived recreational and technical 

wrecks in all five Great Lakes, and 

each area has something different to 

offer, but the Straits of Mackinac is 

one of the best places for recreational 

diving with a variety of wrecks. 

The state of Michigan approved 

the Straits of Mackinac Shipwreck 

Preserve in 1983 to protect underwater 

resources. Covering 148 square 

miles spanning Lake Huron and 

Lake Michigan, the well-maintained 

preserve currently has 12 buoyed 

shipwrecks, with many other marked 

sites closer to shore. Seasonal moorings 

make diving safer and protect the 

shipwrecks from boat anchor and 

hook damage, but rocky shoals and 

shallows make navigation dangerous, 

especially in stormy weather. The 

currents, wind and waves can build 

in this narrow area and cause ships to 

founder, with other wrecks occurring 

due to fog and ice. 

The first time I left the dock to 

dive I could sense how different 

this area was from other places in 

the Great Lakes. There are more 

boats, and it’s not uncommon for 

a 900-foot freighter to pass closely. 

When underwater, be ready for the 

rumbling sounds as those freighters 

move in and out of each lake. Some 

sites are almost under the Mackinac 

Bridge, which connects Michigan’s 

upper and lower peninsulas, and 

most of the wrecks are within 7 

miles of the shore. In a single day 

I dived two completely different 

wrecks in two different lakes.

SS CEDARVILLE 

The third-largest shipwreck in the 

Great Lakes, the SS Cedarville rests 

a few miles from shore at depths 

ranging from 40 to 106 feet. The 

visuals, along with a compelling story 

and shallow depth, make this one of 

the premier wrecks to visit in the area. 

The 604-foot steel freighter was 

built in 1927 for the Pittsburgh 

Steamship Company. On May 7, 

1965, the ship departed in thick 

fog with a crew of 35 men on 

Lake Huron near Rogers City, 

Michigan, with a cargo of more than 

14,000 tons of limestone. There 

was a miscommunication, and the 

Norwegian ship Topdalsfjord struck the 

port side midship of the Cedarville. 

The Cedarville was hit below the 

waterline and began to list to port. 

The captain ordered ballast water to 

be pumped into the starboard side of 

the ship to offset the list. He intended 

to run the ship aground to prevent 

it from sinking, but as the Cedarville

moved toward land, water forced the 

bow under, and the entire ship rolled 

over. Ten of the 35 crewmen died, and 

the rest were rescued from the icy lake 

waters. The captain of the Cedarville

survived and was later found at fault 

for the horrible accident. 

The wreck now rests on its 

starboard side with the bow almost 

overturned. Lines are on the bow and 

stern since the site is so large, and it’s 

best to do several dives on the wreck to 

be able to see both areas. As you come 

down the line, the beige hull appears 

at 40 feet. The bow is confusing with 

 Text and photos by Becky Kagan Schott  
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the way it’s almost turtled. The 

wheelhouse, which sits in shadow 

at 100 feet with the radio antenna 

sticking into the mud, is haunting 

when you think about the decisions 

made there that put this ship on the 

bottom. The self-unloading crane is 

striking, and tons of limestone has 

poured out of the cargo holds. On 

the stern you can peer into cabins 

that still have bunk beds, sinks and 

clothing, and some still have intact 

light bulbs. For divers trained in 

overhead diving, the entrance to the 

engine room is a decent size, and the 

triple-expansion steam engine, gauge 

panels and fuse boxes are so clean it 

looks like the ship sank yesterday.  

SS EBER WARD

Built in 1888, the SS Eber Ward was 

a 213-foot wooden freighter with 

two decks, steam propulsion and a 

fore and aft compound engine. The 

ship was carrying a cargo of corn 

from Milwaukee, Wisconsin, to 

Port Huron, Michigan. The captain 

thought he could navigate through 

slush, which normally wouldn’t have 

been a problem, but ice tore open 

the wooden bow on the morning of 

April 20, 1909. The Eber Ward sank 

in 10 minutes, taking five lives. 

The wreck sits upright in Lake 

Michigan at 111 to 143 feet. Like 

the Cedarville, this is a large wreck 

with lines on both the bow and 

stern. The stern has an impressive 

propeller. Peering inside, you can 

see the engine and intact wood 

paneling. This wreck has excellent 

swim-throughs with beautiful 

blue light pouring into the cargo 

holds, where you can see self-

unloading machinery and other 

artifacts. The bow is photogenic 

with several anchors, including a 

unique mushroom anchor on its 

port side. The gaping gash from the 

ice that sunk the ship is on the left 

side of the hull and is large enough 

for a diver to easily swim through. 

Inside the bow is a crew member’s 

boot, an ominous reminder that 

men were working on this ship and 

scrambled to save their lives the day 

it went down. 

SANDUSKY

The 110-foot two-masted brig 

Sandusky was built in 1848 in 

Sandusky, Ohio, and sank in Lake 

Michigan during a violent storm 

in September 1856. Because it 

sank in 85 feet of water, the masts 

reached just above the surface, 

and three men clung to them in 

the rough seas before the crew of 

the side-wheeler Queen City saw 

them and attempted a rescue. 

Unfortunately, the rescue failed, 

and the entire crew was lost. 

One of the oldest wrecks in the 

preserve, the Sandusky has a lot to 

offer. It sits upright with a slight 

list to its port side. The intact 

bowsprit is an impressive sight. It’s 

not common to see figureheads 

on wrecks, but the Sandusky has 

an excellent replica of a scroll 

figurehead under the jibboom. 

You can see the original in the 

Straits of Mackinac Shipwreck 

Museum at the Old Mackinac 

Point Lighthouse. The wreck also 

has two bow anchors, a windlass 

and many other artifacts.  

WILLIAM YOUNG

Michigan State Police search 

and rescue divers discovered the 

William Young in 2002 while 

searching for a missing woman and 

her child. The 139-foot schooner, 

which had been converted into 

a tow barge, sank in 1891 while 

being towed behind the steamer 

Nashua. It sank slowly enough 

that the crew survived. Today the 

wreck sits upright and mostly intact 

in 120 feet of water, with lots of 

deadeyes, artifacts and cargo holds 

LOCAL DIVING

MACKINAC SHIPWRECK PRESERVE

SS EBER WARD

SANDUSKYSANDUSKY
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filled with coal. The bow is splayed 

open, and anchors and chains run 

along a swim-through from which 

you can see more coal inside the hold. 

The stern has a picturesque wooden 

wheel, which makes this dive one of 

the highlights of the straits.  

MINNEAPOLIS

If you like diving under bridges, 

the wooden steamer Minneapolis is 

a great site. It’s interesting to moor 

almost below the bridge and to 

dive while hearing cars above. The 

Minneapolis also suffered ice damage, 

and the water leaking in put out the 

boilers and caused the bilge pumps 

to quit working. The crew survived 

by boarding one of the schooner-

barges the ship had been towing. 

When you descend to the wreck of 

this 225-foot ship, you’ll first see the 

engine and boilers; the prop and rudder 

are lying in the sand near the stern. 

A few traffic cones have blown off 

the bridge and into the water as well. 

The Minneapolis can be prone to high 

current even on the bottom at 124 feet. 

NEWELL A. EDDY

The Newell A. Eddy sank in 1893 

while being towed by the steamer 

Charles E. Eddy. The 240-foot 

schooner barge broke free during a 

gale, and the crew could not get the 

sails up because of ice on the rigging. 

The ship sank with nine people 

aboard, who were never recovered. 

The University of Michigan discovered 

the wreck in 1992 near Cheboygan, 

Michigan. Resting in 165 feet of water 

(making it a technical dive), the ship 

is intact and upright with its bowsprit 

and rigging still attached. All three 

masts stand tall, which is unique and 

impressive. The water clarity in the 

area can vary. There is no permanent 

buoy here, but a tag line below the 

surface leads straight to one of the 

anchors that rests on the bottom near 

the wreck; from there you can follow 

the chain to the bow. 

My advice is to look for the wreck 

around 130 feet. If you can see it from 

the line, you won’t have to go to the 

bottom. This wreck is off the beaten 

path, but it’s worth the trip to dive an 

intact schooner barge at a good depth 

for technical diving. I was impressed 

with the state of preservation on this 

site and the size of the wreck. Seeing 

standing masts takes my breath away, 

especially knowing they’ve been like 

that for 127 years. 

Diving in the Straits of Mackinac 

is best from June through September. 

Surface temperatures are usually 

around 55°F, and bottom temperatures 

are typically around 39°F but can 

vary depending on the depth of the 

wreck, the time of year and currents 

in the area. The minimum visibility is 

usually 50 to 80 feet. Most sites have 

no noticeable current, but several that 

are near or under the bridge can have 

powerful current down to the wreck. 

The bottomlands of the Great Lakes 

are protected, and taking anything off 

the wrecks is illegal. The wrecks are also 

gravesites, and divers should respect 

them and any remains that they find. 

For hundreds of years ships have 

used the Great Lakes, and for hundreds 

of years ships have collided in the fog, 

burned in fires, been sunk by storms 

or ice, or just vanished. What’s exciting 

about diving the lakes is that people 

discover new wrecks every year using 

the latest side-scan technology. With 

advances in dive technology we can see 

more of the wrecks during our dives. 

These wrecks ignite my 

imagination every time I see one 

sitting perfectly on the bottom, just 

how I had pictured a shipwreck in 

my mind when I was young. AD

42  |  SECOND QUARTER 2020

LOCAL DIVING

MACKINAC SHIPWRECK PRESERVE

Clockwise from top left: The Great 

Lakes Shipwreck Museum tells many 

stories of the wrecks in the area and 

has incredible models of both intact 

and sunken ships. • The wheel on 

the William Young is one of the last 

wheels in the Straights of Mackinac 

and a highlight for divers visiting 

the area. • The wheelhouse of the 

freighter SS Cedarville is where so 

many fateful decisions happened 

before the ship rolled and sank into 

100 feet of water. • Rachel Voeltzel 

illuminates the engine inside the 

Eber Ward. 
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LIFE AQUATIC

Text and photos by Brandon Cole

THIS EXPERIENCE IS AS CLOSE 

as I’ll ever come to contact with 

extraterrestrials. Ten feet below 

the surface off the coast of South 

Australia, I’m surrounded by 

dozens of levitating giant Australian 

cuttlefish. Their annual winter 

spawning spectacular is in full 

swing. Technicolor tentacles swirl 

for a tender cuddle here and a fierce 

attack there. It’s courtship, combat 

and mating in all directions. The 

weird and wonderful behavior on 

display makes the life-and-death 

drama of Sepia apama a must-dive 

natural history event.

Hardly some generic calamari, 

these are the world’s largest 

cuttlefish, growing to nearly 3 feet 

long and a whopping 30 pounds. 

Along with the other 119 known 

cuttlefish species in the order 

Sepiida, Sepia apama shares a 

molluscan kinship with the other 

cephalopods: octopuses, squids 

and nautiloids. It has three hearts, 

blue-green blood and a doughnut-

shaped, super-sized brain, with the 

largest brain-to-body ratio of all 

invertebrates. Its 10 appendages — 

eight arms and two tentacles — are 

attached directly to its head.

The giant Australian cuttlefish 

is a living hovercraft sporting a jet 

propulsion booster, and though 

spineless, it has perfect buoyancy 

control thanks to a porous 

cuttlebone. It can generate an 

inky smokescreen decoy to escape 

predators. Its visual sensory system 

is complex and somewhat like our 

own, yet different — somehow it can 

see color in complete darkness, even 

though we believe it to be colorblind. 

Its mastery of camouflage is beyond 

belief. This creature seems to be from 

another galaxy in terms of biological 

imagination and sophistication. 

SUAVE SUITORS,  

VALIANT DEFENDERS

Much of the year the waters flanking 

Point Lowly are rather quiet. But as 

the austral winter draws near, tens of 

thousands of cuttlefish — more than 

100,000 in good years — gather to 

mate just north of Whyalla in the 

upper reaches of Spencer Gulf. The 

flair with which they go about this 

most necessary business, and the 

accompanying exquisite color and light 

shows, must be seen to be believed.

The cuttlefish aggregation runs 

from late April into August in most 

years, usually peaking from mid-

May through June. Courtship often 

involves a male adopting the role of 

attentive guardian and positioning 

himself next to a smaller female and 

then advertising ardor by dazzling 

her with flashing rainbowed colors: 

neon blue and purple, emerald 

green, reds, golds and browns. He 

may also change markings, weaving 

intricate patterns of dots and lines. 

The cuttlefish’s skin is both a 

living canvas and a communication 

tool. The male may enhance the 

communication by adding gentle 

tentacle caresses, but wooing 

rarely occurs in a vacuum. Males 

outnumber females on the spawning 

grounds by as much as 11 to 1, so 

competition among male cuttlefish 

can be stiff. I once saw eight males 

jockeying for position with their 

envious eyes fixed on the same 

potential mate. 

Most male-versus-male contests 

involve color wars, invoking 

chromatic magic meant to intimidate 

others. They may use scintillating, 

iridescent hues or blanch completely 

white. Sometimes there’s a 

mesmerizing “dark clouds” display, 

with waves of bold zebra stripes 

shimmering over their bodies. Males 

will also flare their arms and inflate 

themselves or stretch to the limit to 

prove who is the biggest and baddest. 

If the posturing fails to demonstrate 

clear superiority, they may wrestle and 

fight with strong suckered arms and 

a sharp beak built for tearing flesh. 

Most males bear battle scars, and 

some are missing an arm or two.  

DARING DECEIVERS

Large males have the edge in 

traditional courtship rituals, but little 

12- to 18-inch-long guys can still 

contribute to the gene pool with some 

cunning. Their first strategy involves 

stealth. While the dominant protector 

is busy grappling with challengers or 

engaging in ego-inflated color dueling, 

the nonthreatening, undersized 

bystander can sneak past the melee of 

machismo and quickly couple with 

the lady in waiting. “Sneaker males” 

can take cleverness to an even higher 

level to masquerade as an unalluring, 

unreceptive female by modifying their 

color, patterning and behavior and 

hiding the hectocotylus arm that only 

males possess. I witnessed a daring 

The Colorful Courtship of 
Giant Australian Cuttlefish
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deceiver casually stroll right past 

unsuspecting brutes and then copulate 

with a female. In Darwin’s game, 

cheating isn’t illegal, and passing on 

one’s DNA is the measure of success. 

Biologists believe sneaker males are 

responsible for more than one-third of 

all successful mating events.  

COLOR WIZARDRY

Futuristic biotechnology is at the 

center of the cuttlefish’s astonishing 

ability to mimic a clump of algae 

or hide on the sand in plain sight. 

Nicknamed “chameleon of the 

seas,” the cuttlefish’s camouflage 

ability blows away that of land-based 

lizards. The secret sauce behind the 

invisibility skill of Sepia apama is 

also responsible for its unmatched 

artistry with color: It’s all in the skin. 

Millions of minuscule color-changing 

organs (chromatophores, iridophores 

and leucophores) are organized 

into three separate tissue layers and 

networked by a spiderweb of muscles 

and nerves. Overseeing control of 

everything is the cuttlefish’s big brain. 

Chromatophores are pigment-

filled saccule cells that express 

varying amounts of red, yellow, 

brown, black and orange. They are 

hardwired directly to the brain for a 

lightning-quick response, facilitating 

a color change in 200 milliseconds. 

Iridophores reflect and refract light, 

adding metallics (gold, blue, green 

and silver) to the palette. The deepest 

layer is the leucophores, which are 

tasked with drawing, erasing and 

redrawing the white dots and lines 

necessary for infinite permutations 

of pattern and decoration on the 

cuttlefish’s everchanging skin — 

much like an organic Etch A Sketch.  

CAUGHT IN THE ACT

Fancy painting and cerebral 

processing power will get you 

nowhere if you cannot bequeath it to 

your offspring. The prime directive 

is always procreation. So how do 

Whyalla’s cuttlefish do it? Once a 

male can finally breed, he grabs his 

prospective partner, mating head to 

head with arms entwined. The male’s 

hectocotylus arm hands a sperm 

packet to the female, but sometimes 

she will discard one gift for another 

provided by a more promising mate. 

From the male perspective, there’s no 

sure thing. Researchers once observed 

a female copulating 17 times with 

eight different males over nine hours. 

When satisfied with the genetic 

material, the female fertilizes her 

eggs, passing them over the sperm 

packet one by one and then carefully 

attaching them to the underside 

of a suitable rock, where a gluelike 

secretion holds them in place. She 

may lay hundreds of the inch-long, 

teardrop-shaped capsules during 

the spawning season before leaving. 

There is no parental care. If the 

embryos survive, well-developed 

miniature giant cuttlefish will hatch 

three to five months later to begin 

their own colorful lives.

Cuttlefish are semelparous, 

meaning they enjoy only one 

breeding season in their short, 

bright lives. At the ripe old age of 

one or two, they die after fasting for 

months (thereby sparing numerous 

crabs and fish from their previously 

A colorful male hovers over algae-covered rocks 

in shallow water. Each winter thousands of these 

cuttlefish aggregate to mate in the shallows along 

the coastline in the upper Spencer Gulf. 

COLOR WIZARDRY

CAUGHT IN THE ACTCAUGHT IN THE ACT
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voracious appetites) and becoming 

completely spent and exhausted by 

their reproductive rigors. But their 

mission has been accomplished. 

WHY WHYALLA? 

Scientists aren’t certain about 

precisely where the thousands of 

cuttlefish come from or why they 

congregate along this particularly 

stony shore where the outback 

meets the sea. A scarcity of suitable 

egg-laying habitats in Spencer Gulf 

may be one reason cuttlefish come 

to Whyalla and more specifically 

Point Lowly, where orange platelike 

rocks extend beneath the waterline. 

These huge sandstone slabs seem 

to be a perfect substrate for egg 

attachment. Water depth, salinity 

and temperature may also be factors.

Stony Point, about a 20-minute 

drive from Whyalla (where I found 

accommodations, restaurants and 

a dive shop), is an ideal spot for 

divers and snorkelers to experience 

the cuttlefish aggregation. A ramp 

gives easy shore access straight into 

prime spawning grounds hidden 

from prevailing northerly and 

northwesterly winds. Visibility varies 

between 10 and 30 feet (wind from 

the south or southeast can badly stir 

up things), and water temperatures 

are between 50°F and 55°F. The area 

has tables and restrooms, a covered 

staging area, and interpretative 

signage for a quick cuttlefish 

education. Some people dive other 

nearby cuttlefish concentrations 

from shore or via private boat or the 

occasional charter from Whyalla.  

ON DECIMATION AND 

CONSERVATION

Found along the entirety of the 

continent’s southern coast, giant 

Australian cuttlefish live a solitary 

life except for mating time, when 

groups of up to 10 animals gather 

— that is, everywhere but Whyalla, 

where tens of thousands cuttlefish 

assemble. The astronomical 

differential speaks to the special 

nature and acute vulnerability of 

this area’s spawning grounds. This 

little stretch of coastline in the upper 

Spencer Gulf is the only known mass 

breeding site for Sepia apama. 

Many threats loom. The critical 

spawning habitat’s proximity to 

the gulf ’s numerous oil and gas 

plants, steelworks and mining 

operations translates into potential 

danger from shipping traffic, toxic 

spills, groundwater contamination 

and other pollution. There’s also 

commercial fishing and the Pandora’s 

box of harmful ocean chemistry 

changes related to global warming, 

including warmer water temperatures, 

supercharged algae growth, and 

higher carbon dioxide levels that 

contribute to ocean acidification.

During the past five years the 

South Australian Research and 

Development Institute (SARDI) has 

reported robust Whyalla spawning 

populations between approximately 

125,000 and 177,000 animals. But it 

hasn’t always been that way. Twenty-

five years ago, commercial fishing 

of this aggregation decimated the 

population, with numbers crashing 

from an estimated 200,000 animals 

down to a few thousand. Since then, 

government closures on harvesting 

have helped the population rebound, 

albeit sporadically.

Tentacles crossed that this 

charismatic cephalopod species 

remains protected into the future, 

allowing them to procreate in peace 

with their internal disco lights 

flashing in time to their otherworldly 

rhythms of romance. AD

LIFE AQUATIC

AUSTRALIAN CUTTLEFISH

Clockwise from far left: The shore access dive site at Stony 

Point near Whyalla in the Spencer Gulf is famous for the 

winter mating aggregation of giant Australian cuttlefish. A 

male (left) grasps a female to pass a sperm packet that will 

fertilize her eggs, which she will then deposit under nearby 

rocks and leave. A giant Australian cuttlefish releases its ink. 

Deposited eggs are left behind with no parental care. 
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A young woman balances on 

the edge of the light. There is 

nothing around her but water 

and sunbeams as she dances 

through the surreal underwater 

space. This image, taken 

in the cenotes of Mexico, is 

from the photographic art 

series titled Earthless.

Photo by Zena Holloway
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THE WARS IN THE FORMER 
YUGOSLAVIA ended many 
years ago, but the consequences 
of the conflicts remain, with an 
alarming number of mines still 
scattered throughout the country. 
The resulting death toll is rising 
despite the efforts of authorities, 
nongovernmental organizations 
and individuals, who combined to 
successfully destroy 168,000 mines 
in 2018. Despite the mine clearance 
work that has been underway since 
2011, the number of victims in 
2016 was close to 2,500. 

Capt. Jiří Šejba is a police diver 
and a member of the Department of 
Special Diving Activities and Training 
(DSDAT) based in Brno, Czech 
Republic, and the Directorate of the 
Riot Police Service for the Police 

Presidium of the Czech Republic. In 
this interview he discusses the biggest 
pitfalls of each mission, the current 
state of training and when the area 
could be safe again.

As the number of landmine 

victims worldwide continues to 

grow, what is your view of the 

situation in the Balkans where you 

actively operate?

The DSDAT focuses its work 
underwater, but most of the mined 
area is on dry land. The Bosnian 
team is trying to deal with the 
situation in their way, and it’s not 
our place to comment. Moreover, 
we don’t have relevant data from 
the locals to accomplish further 
research, which would be necessary 
for making any conclusions.

We always go for two weeks to 
do what we agreed to do, and then 
we leave, and the Bosnians remain. 
They seem happy and appreciative 
of our help. We feel good about the 
work, because we believe that every 
explosive found and destroyed saves 
a human life.  

During the past seven years, how 

many mine-clearing missions have 

your police divers and explosives 

technicians completed in the waters 

of the Sava, Una and Drina rivers in 

Bosnia and Herzegovina? Have you 

planned other operations?

We have completed 15 mine-clearing 
operations with the DSDAT team 
since our first contract operation in 
2011. We were in the Orašje area 
in 2012 and later in Novi Grad and 

Czech police divers train 

with closed-circuit Liberty 

rebreathers in Lej da Segl 

(Lake Sils), Switzerland.
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Balkan Mine Clearance
 CZECH POLICE DIVERS TRAIN OTHERS TO SAVE LIVES.
Text by Nikola Valtošová, photos by Capt. Radek Prygl
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the Sava River. We completed three 
mine-clearing missions in 2016 
in Brčko, the Sava River, Bihač
and Una River. The following year 
we continued at the Sava River, 
overlapping into the Drina River 
and the towns of Bosanski Brod and 
Goražde. In 2018 we worked mainly 
at Lake Kop close to the town of 
Šićki Brod near Tuzla. We have 
planned more operations.

Can you estimate in terms of 

months, years or decades when the 

Balkan region could be safe again? 

The Bosnia and Herzegovina 
government plans on completing the 
mine clearance work by 2030, but 
experts say that may extend to 2040 
due to the intensity of the work. But 
the fact is it isn’t easy to estimate. 
There’s always a surprise — other 
discoveries, new locations, poorly 
accessible terrain and lack of people 
or financial resources.

Czech police divers started to train 

units in the Republic of Serbia. Do 

you also train other units?

Czech police divers from DSDAT 
have been training explosives 
technicians of Bosnia and 
Herzegovina in dive activities 
since they began to do clearance 
in their country. We trained the 
State Investigation and Protection 
Agency (the state police of Bosnia 
and Herzegovina) unit in 2012 and 
2013. During that time we also 
organized training the Special Anti-
terrorist Unit from Montenegro. 
From 2014 until now, the Federal 
Department of Civilian Protection 
unit in Bosnia and Herzegovina has 
been undergoing training.

What are the biggest pitfalls for 

the divers from the Serbian unit?

It’s the same everywhere, whether 
they are Bosnian or Serbian divers or 
anyone elsewhere in the world. Some 

divers have more sensitivity and talent 
for underwater work, while others 
have less and therefore need longer 
to adapt. Unless there are health or 
psychological problems that would 
make diving impossible, we can 
teach all members to perform these 
activities. The skills of the divers we 
have trained are good examples of 
how we can develop anyone with the 
willingness to do this kind of work.

What are the technical demands?

Preparation for the training 
includes ensuring that the necessary 
equipment is available and ready, 
securing the lecturers and training 
site, and coordinating all logistics. 
Each piece of equipment must 
be tested, fully functional and 
appropriately certified.

The divers start their training 
with theoretical lessons and then 
gradually move into the underwater 
environment. The training program 
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Clockwise from top: A diver 

searches for munitions in Black 

Lake, Bosnia and Herzegovina. 

• A variety of small arms were 

pulled from Black Lake. • 

Unstable munitions are destroyed 

underwater in River Klokot, Bosnia 

and Herzegovina. • Discovered 

munitions are categorized and 

cataloged. • Divers hand over 

munitions pulled from the Sava 

River, Bosnia and Herzegovina, 

for temporary safe storage. • 

These munitions are in a blasting 

hole and ready for destruction in 

Glamoč, Bosnia and Herzegovina.
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gradually adds more and more 
knowledge about the use of specialized 
equipment and various search methods, 
which everyone must master perfectly. 
We want them to eventually be 
completely independent and able to 
safely carry out their activities without 
us. Even the most sophisticated 
technique still cannot replace the human 
hands and brain.

All explosives technicians must be 
confident in their diving so they can 
concentrate fully on the destruction 
of the explosive material. Diving 
itself becomes mere transport to the 
workplace; it’s the same for all working 
divers around the world.

Where does the training take place?

We try to organize training in locations 
where it’s possible to efficiently supervise 
the trainees and where they feel mentally 
comfortable, which is usually by the 
Adriatic Sea. We have conducted training 
in Montenegro at the Bay of Kotor, in 
Croatia on Vis Island and near the city 
of Šibenik, and in Neum, Bosnia and 
Herzegovina. One training session took 
place in Salzkammergut, Austria, at  
Lake Attersee.

What devices do you use?

For dive training, we initially use the 
same basic dive equipment that amateur 
sport divers use. It’s necessary for 
trainees to first learn the basics of  
diving and develop from there 
to achieve perfect control of the 
equipment. After this phase, we add 
specialized equipment such as full-face 
masks with communications, Kirby 
Morgan helmets, metal detectors or 
lift bags. Members of DSDAT also use 
Liberty closed-circuit rebreathers and  
specialized equipment, including
underwater sonar systems and the 
remotely operated vehicles.

Training also includes a surface team to 
take care of the divers. This team must be 
able to operate all the technology so that 
the diver’s experience underwater is secure, 
and they can concentrate purely on their 



ALERTDIVER.COM  |  51

Fort Young Hotel & Dive Resort is your headquarters for exploring Dominica, both above and below the water. 
The hotel delivers ocean views and the convenience of an on-site dive center, providing daily boat trips that 
take in all of the island’s top underwater attractions. After diving, guests can choose from a wide range of 
topside activities and excursions that showcase the beauty and culture of the Caribbean’s Nature Island.

Whales, Walls and Waterfalls… 

Dominica has it all!

SUPER SUMMER SPECIAL: includes 7 nights Ocean Front 
accommodations at Fort Young Hotel, 5 days of 2-tank 
boat dives, 1-Whale Watching tour on Sunday, 1-afternoon 
tour to Titou Gorge & Trafalgar Falls, full breakfast daily, 
roundtrip airport transfers, hotel taxes, service charges and 
marine park fees. Valid 8/1/20-9/30/20. Book by 6/30/20.
$1,365 per person double diver.

Dive Into Dominica With Fort Young

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

sales@caradonna.com • caradonna.com• 800-328-2299

task. The team must be able to control 

surface communication stations, know 

various means of signaling technology 

and work with ropes, sonar and 

robots. Vessel management is another 

necessary and essential skill. The divers 

alternate working above and below the 

surface and must learn the necessary 

skills for both teams.

What do you value most about 

these devices?

All these devices, with the proper 

knowledge of their operation, make 

our activities much easier and faster. 

They reduce manual labor and save 

precious time. You should note, 

however, that a necessary condition 

of using the devices is also their 

subsequent care and maintenance, 

which you should not neglect.

How long does it take to clear 

mines from a riverbed? It must be 

very slow and demanding work.

This question is complicated. 

When you say “mine clearance,” 

people usually imagine the action 

of searching for and disposing of 

landmines buried in the ground. But 

this term includes all activities that 

we use to seek and dispose of the 

explosive material. Nobody plants 

classical mines underwater except 

for large naval mines designed to 

destroy ships.

Underwater we see mainly unused 

ammunition or ammunition that 

was fired but failed. There is a 

big difference between these two 

types of ammunition. Unused 

ammunition, with a few exceptions, 

does not threaten an explosion. Fired 

ammunition — which can include 

various types of artillery mines and 

grenades, hand grenades or even 

bombs — is dangerous to handle 

because it is unpredictable. In these 

cases, we usually prefer to dispose of 

it on the spot underwater.

The terrain of the riverbed — 

soft, muddy or formed by hard 

deposits — will affect the search. 

We start by using a metal detector 

to reveal areas that we need to search 

next. Sometimes we may spend a 

lot of time and effort to dig more 

than 1.5 feet (0.5 meters) to find the 

metal object. After all that digging 

we could find that it’s only a nail, for 

example, and then we have to start 

the search again. 

We use our hands or a hoe to clear 

the riverbed. We occasionally need 

to use a hose to move away pieces or 

rely on suction from a water dredge 

to clear space to work. The divers 

decide on the methods and tools 

based on a risk assessment and the 

type of ammunition found. It can 

take from five minutes to more than 

an hour to clear about 10 square feet 

(1 square meter). It is slow and often 

painstaking work, but we know that 

we are saving lives by doing it. AD
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A PASSIONATE CAVE DIVER 

and scientist, Dawn Kernagis, Ph.D., 

has been involved in numerous 

exploration projects since the 1990s, 

including as a crew member in 

the NASA Extreme Environment 

Mission Operations (NEEMO) 21 

underwater habitat mission in 2016. 

The recipient of the 2018 Undersea 

and Hyperbaric Medical Society’s 

Young Scientist Award, she holds 

several other awards and distinctions. 

Kernagis is a research scientist 

at the Institute for Human and 

Machine Cognition (IHMC) in 

Pensacola, Florida, and oversees 

the Human Health, Resilience 

and Performance research team. 

With funding from NASA and the 

Department of Defense, including 

the Office of Naval Research 

(ONR), she is leading several studies 

on human performance optimization 

and risk mitigation for operators in 

extreme environments.

What is your lab’s primary 

research focus? 

Our lab focuses on looking at new 

ways to optimize performance 

for individuals who work in 

extreme environments. We look 

at performance from a whole 

perspective: physiological, physical 

and cognitive performance for 

divers, for people such as pilots and 

those in the mountains who work at 

altitudes, and for astronauts in space.

In what ways are these extreme 

environments — such as deep space 

and saturation diving — similar, 

and how are they different? 

There are enough similarities 

across these environments that 

we can share knowledge from 

each of them, but there are also 

enough differences to study them 

separately. One common factor is 

the people we study. Compared 

with the general population, they 

are typically very healthy and often 

incredible athletes. 

We watch individuals who are 

exceptionally healthy get pushed to 

their extreme because of the different 

stresses of the environments in 

which they work. We see impacts 

NASA astronaut Megan 

McArthur Behnken and IHMC 

researcher Dawn Kernagis 

conduct a simulated spacewalk 

during the NEEMO 21 mission.
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Between Deep 
Sea and Space
DAWN KERNAGIS RESEARCHES HUMAN 

PERFORMANCE IN EXTREME ENVIRONMENTS. 
By Frauke Tillmans, Ph.D.
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on the brain physiology and the 

cardiovascular system across all 

the different environments, which 

can ultimately affect cognitive 

and physical performance. 

While at altitude or diving, for 

example, subjects can develop 

hypoxia (not enough oxygen) or 

hypercapnia (too much carbon 

dioxide). Another similarity is 

that we see fluid shifts in the 

body in both microgravity and 

immersion. We also consider the 

psychological challenge. A lot of 

these exposures require subjects 

to be in isolation for an extended 

time and not able to access 

immediate medical treatment. 

You mentioned that fluid shifts 

are different in diving, high 

altitudes and space. What are 

the differences? 

We know different mechanisms 

are behind fluid shifts across 

the entire body in response to 

microgravity, and fluid shifts are 

also associated with diving and 

immersion. A loss of gravitational 

force causes one, and the impacts 

of cooling, wetness in the nostrils 

and hydrostatic pressure on the 

body cause the other. We are 

looking at the cardiovascular shift 

in these environments and the 

impact on the lymphatic system. 

It hasn’t been studied in any of 

these environments because science 

only recently had the tools to 

look at static flow. New imaging 

technologies will allow us to look at 

the lymphatic flow, which will be 

incredibly informative. 

In diving and space research, we 

also generally work with healthy 

people including those in the 

military. How do you think the 

knowledge from these studies can 

translate to the recreational or 

technical diving communities?

You are right. We are not working 

with the average recreational 

diver, but there are pieces that 

we are studying in a generally 

healthy population that we can 

extrapolate to a relatively healthy 

recreational diving community. 

I like that in every study we are 

looking for solutions that have 

a direct user impact, both in the 

communities we are studying and 

in broader applications.

We are looking at nutritional 

applications that could protect 

divers from the cold, for example, 

or potential applications that 

could reduce the risk of central 

nervous system (CNS) oxygen 

toxicity — we still have a long 

way to go in this research. We are 

also looking at devices that can 

track changes in the diver’s body, 

especially in the eyes and eye 

movement, that could potentially 

detect hypoxia, hypercapnia or a 

potential impending CNS oxygen-

toxicity seizure. Right now we lack 

alert systems, so we have no way 

to predict any of those changes or 

detect when they are happening. 

Divers are looking for systems 

that will tell them that something 

is not quite right and that they 

might develop symptoms or be 

at risk if they don’t adjust their 

exposure. The eyes seem to be 
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Researcher Jeff Phillips takes a tablet-based 

test to assess his reaction time during hypoxia. 

Opposite, from top: IHMC researchers 

Stefanie Martina and Kody Coleman 

study the effects of coldwater cognitive 

performance by measuring changes in eye 

movement. • Using ultrasound technology, 

IHMC researchers measure the effects of 

cold water on muscle energy stores.
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a good early window for this kind 

of detection, and this detection 

technology could apply to any diver.

Trying to measure hypercapnia 

in an underwater setting seems to 

be the holy grail of underwater 

experiments, but it hasn’t been 

very successful yet. If eye tracking 

is another way to look at this 

issue, could that technology 

become commercially available in 

the future? 

The systems for this technology are 

still in the early stages of development 

and are undergoing dry testing at this 

point. If these tests are successful, it 

is feasible to start in-water testing in 

the next year or so. The time from 

testing the prototype to developing a 

commercially available device is a 

few years. 

We do not focus on the 

commercialization of the devices; 

our main interest lies in developing 

a reliable tool for the research 

community to use to get a better 

understanding of conditions such 

as oxygen toxicity, fatigue, hypoxia 

and hypercapnia. This is just the 

beginning, but we hope to implement 

these types of detection or alert 

devices in the dive community within 

the next five to 10 years.

Who is on your team?

People with a variety of areas 

of expertise work in our lab or 

collaborate with us. My background 

is in neurophysiology and studying 

human physiology in extreme 

environments. We also have 

cognitive psychologists, physical 

performance specialists and experts 

in dive and space medicine. When 

studying nutritional strategies for 

coldwater divers, for example, we 

want to look at changes in core body 
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temperature as well as positive or 

negative impacts on performance or 

other aspects of physiology with that 

nutritional strategy. Our team is able 

to look at the impact of potential 

approaches for resilience and 

performance from head to toe.

A lot of work is currently 

focusing on the ketogenic diet 

and supplementation strategies 

to prevent, for example, oxygen 

toxicity. Is your research going in 

the same direction?

Our team does not focus on the 

ketogenic diet itself. It is hard to 

maintain the diet and sustain ketosis 

(a physiological state in which ketone 

levels are over a certain threshold 

for a long time), and not everyone 

responds the same way to the diet. 

A reliable way to induce ketosis is 

by drinking ketone ester, which can 

quickly increase ketone levels. (Do not 

try this at home.) We are investigating 

if these elevated ketone levels can 

improve performance if consumed 

before exposure to extremely cold 

temperatures. Our team is also 

studying whether performance deficits 

improve with the consumption of 

ketones when individuals are subjected 

to hypoxia, which could be helpful for 

pilots and others working at altitude.

Where is your research headed next?

I am interested in neuroprotection 

and learning how to protect the 

brain when going to high-stress 
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IHMC researchers Shelby Greene and Tad Light measure metabolic changes 

associated with a nutrition supplement.

Opposite: By measuring cognitive performance at baseline, IHMC researchers can 

detect changes in cognition in response to hypoxia.
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Explore
new depths

environments from extreme 

environments to the clinical setting. 

I am starting a few new studies to 

look at brain lymphatics and the effect 

of different environmental stresses 

on its function. How does elevated 

carbon dioxide impact fluid dynamics 

in the brain, for example, including 

the flow of blood and cerebral spinal 

fluid and lymphatic outflow?

How did you get into diving, 

and what made you become a 

dive scientist?

When I was young I wanted to learn 

how to dive. I got certified when 

I was 15, and my parents couldn’t 

get me out of a dive shop at that 

point. In high school I discovered 

cave diving and fell in love with it. 

I was fortunate to have parents who 

supported that passion. 

While working on some cave 

diving projects in college, I was 

fortunate at a young age and early 

in my dive career to be mentored 

by some of the best cave divers in 

the world. I worked with them 

on a couple of other projects for 

about a decade and tried to figure 

out my next steps. I knew that 

I loved diving, but I wanted to 

have a bigger impact on the dive 

community in general, especially 

for the extreme divers I had met. I 

thought medicine was interesting, 

and I had lots of questions about 

what was physiologically happening 

to divers. Not many schools had 

programs like that, but I talked to 

David Doolette, Ph.D., and Dr. 

Richard Moon at Duke University 

and applied for funding from the 

ONR. We received the funding, 

which was the first time that ONR 

Undersea Medicine funded a project 

for a predoctoral opportunity. 

I made that project part of my 

doctoral studies, and that was the 

start of my current academic career. 

What else do you want Alert Diver

readers to know about you and 

your research?

I am excited that we are doing 

research that is end-user focused. 

We look for input from the dive 

community as well, and I am always 

open to talking to other divers and 

individuals about their experiences. 

Some medical issues and concerns 

come up in the dive community that 

the research community has not even 

thought of, which could lead to some 

interesting research. It’s important to 

have integration and communication 

between research scientists and divers so 

we can develop solutions together. AD
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Q:
I live inland near a 
lake that is 1,800 
feet above sea level. 

Do I need to make special 
considerations when planning a 
dive there? Since I live at a similar 
altitude, am I acclimated and not 
required to make changes? 

A: 
Many dives take place 
in inland lakes and 
rivers, some of which 

are at an altitude above sea level. 
When planning a dive, we need 
to consider two factors: The dive 
table and computer algorithms are 

based on being at sea level, which 
equals 1 atmosphere (atm), and are 
calculated for seawater, not fresh 
water. A dive at 2,000 feet above sea 
level will have a surface pressure of 
0.93 atm. You will accumulate inert 
gas just as you would on any other 
dive, but when you surface the 
barometric pressure will be lower 
than at sea level. The standard dive 
tables are designed for a particular 
altitude range, usually at 1,000 feet 
mean sea level or less. A variety of 
tables will allow you to convert your 
dive planner of choice to reflect an 

altitude dive, and some tables are 
designed for altitude use. 

Keep in mind that when 
ascending from a lower altitude 
to complete a dive at a higher 
altitude, you may need to treat 
your first dive as a repetitive dive. 
Many dive computers have a 
barometer or pressure sensor that 
samples the pressure when you 
turn them on at the dive site. A 
drawback to this feature is it senses 
the pressure of only where you are. 
The computer does not consider 
where you may have traveled from 
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and may not account for the 
ascent. If your computer does 
not have a sensor, you will need 
to manually change the altitude 
settings. You will also need to 
set your computer for fresh 
water or salt water. 

All dive-planning devices 
use mathematical calculations 
and theory. Always plan a 
conservative dive profile, dive 
well within the limits of your 
planning device, and allow for 
a safety stop. A diver should 
prepare for variances of diving 
in fresh water or at altitude and 
follow the rules of the planning 
device, regardless of the altitude 
where they live or to which 
they may have acclimated. The 
instruction guide provided with 
your dive table or computer 
will help you better understand 
their limits and help you enjoy 
happy and safe diving. 

— Robert Soncini, NR-P, DMT 

Q: I suffered a hip 
fracture and three 
weeks ago had 

surgery to insert a plate and 
screws on the neck of my 
femur. Is it safe to dive eight 
weeks after surgery, and is 
there a risk of decompression 
illness (DCI) or osteonecrosis?

A: 
While you should 
seek a specific answer 
from a local physician 

trained in dive medicine, I can 
offer general guidelines. The 
industry standard for a return 
to diving after any fracture is 
for your doctor to release you 
for full and unrestricted activity, 
including contact sports, and then 
have an additional convalescent 
period of one-half the length of 
the regular healing time for the 
fracture. This extra time is to 
recover any lost physical fitness 
and aerobic capacity due to 
atrophy during the healing and 



rehabilitation process. If your doctor 
releases you for full and unrestricted 
activity after six weeks, for example, 
you should add three weeks for 
a total waiting period of nine 
weeks. These numbers are merely 
an example, and you should consult 
with your treating physician for a 
definitive answer.

The ability to conduct rigorous 
exercise, stress that joint through 
the range expected, and have a 
full recovery without restrictions, 
risk of injury, dislocation or other 
problems are issues to discuss with 
your surgeon.

Osteonecrosis is more closely 
related to long-term exposure 
without following the proper 
decompression protocols and 
is of very little concern in 
your case. There are very few 
documented cases of dysbaric 
osteonecrosis (DON) in recreational 
divers. Data suggest that scar 
tissue doesn’t ongas and offgas as 
efficiently as healthy tissue; however, 
diving well within recreational 
limits can mitigate, although not 
eliminate, risk of DCI.
— Lana P. Sorrell, MBA, EMT, DMT

Q: I was diagnosed 
with ovarian cancer 
in June 2019 and 

received six chemo treatments. I 
was cancer-free by Nov. 15, 
2019, but a scan revealed I had 
a pulmonary embolism. An 
ultrasound showed deep vein 
thrombosis (DVT) in my left 

calf and upper left arm and a 
third superficial DVT in my 
lower left arm. I have been on 
an anticoagulant since Nov. 17, 
2019. When is it safe for me to 
dive again?

A: 
Dive medicine experts 
consider the use of a 
blood thinner to be a 

relative contraindication to diving. 
You can start to consider a safe 
return to diving after finishing the 
anticoagulant therapy. When both 
you and the treating physician 
understand and accept the risk 
involved, together you may make 
an informed decision whether to 
continue diving. 

General risks are associated with 
diving while on anticoagulant 
medications. The greatest concern 
is the likelihood of severe bleeding 
and complications from even 
minor trauma such as ear or 
sinus barotrauma. There is also a 
theoretical risk of bleeding into the 
brain or spinal cord if decompression 
illness were to occur. Many dive 
physicians recommend using very 
conservative profiles to minimize 
this risk and making sure you can 
equalize your ears without difficulty 
if you decide to return to diving.

It is important to consider, 
especially if you travel to remote 
locations, that you are at an 
increased risk for bleeding. If you 
sustain an injury, there is no easy 
way to stop the bleeding, and 
many hospitals or clinics in remote 
locations do not have some of the 
products that can stop bleeding in 
extreme circumstances.

You should also discuss with 
your physician the reason for 
the anticoagulant prescription. 
Pulmonary embolisms and DVT 
have implications for fitness to 
dive independent of the issues 
associated with anticoagulant 
use. Your physician team will 
need to carefully assess the 

etiology of the DVT, location, 
associated medical conditions, 
resolution and the chance of 
its recurrence. A physician 
may find it reasonable to clear 
a patient for diving once the 
DVT has resolved and the risk 
of additional clots is low or well-
managed and you have your 
condition regularly examined. 

— Travis Ward, EMT-P, DMT

Q: After the first week 
of a monthlong 
liveaboard trip I 

noticed the opening to my 
first stage was packed with a 
white powder. The divemaster 
suspected it was aluminum oxide 
from the tank. We cleaned the 
regulator and changed the tank, 
and I had to repeat this process 
a week later. The day after 
the second cleaning, my voice 
was hoarse, and my lungs felt 
irritated. I was concerned about 
the powder, but some other 
divers who were doctors thought 
that I had a cold and shouldn’t 
worry. When I got home, my 
lungs still felt irritated, and I had 
a cough and could hardly talk. 
An antibiotic helped a little, but 
my lungs soon felt much worse. 
Another doctor suspected asthma 
and prescribed prednisone and 
an inhaler, which I am still using 
often. I have a history of asthma 
but have had no issues in more 
than 20 years. Do you think it 
was aluminum oxide, and how 
dangerous is this for my lungs?

A: 
The white powder is 
most likely aluminum 
oxide. It is the result 

of corrosion inside aluminum 
cylinders. The visible white powder 
is about 50 microns (µm) in size. 
Most first-stage inlet filters have 
pore sizes of 5 µm, so the visible 
powder would be too large to 
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pass through the filter, causing 
it to collect at the inlet filter of 
your first stage. Any particles 
smaller than that could pass 
through the filter to the second-
stage regulator and into your 
breathing air. You may have 
breathed some finer particles of 
aluminum oxide.

You can open your second-
stage regulator to see if any 
white powder has collected 
there. Although the human 

eye cannot see 
individual particles 
that small, enough 
accumulation may be 
visible. If many tanks 
of gas have been used 
with your regulator, 
it is impossible to 
know which tank 
was corroded.

Experts consistently 
agree that aluminum 

exposure is a serious concern. 
The position of the Department 
of Neurology and Psychiatry 
at Saint Louis University is 
that aluminum may cause liver 
toxicity and lead to degenerative 
symptoms, including Alzheimer’s.

There is no special treatment 
other than stopping the 
exposure if that is what caused 
your current respiratory 
condition and treating the 
respiratory condition itself. 

Unfortunately, there is no way 
to detect aluminum oxide in 
a tank other than opening the 
tank to inspect it. You can try to 
prevent your exposure by always 
using your own tanks. Scuba 
cylinders in the U.S. must have 
an annual visual inspection.

— Sheryl Shea, RN, CHT

Q:
I had an acoustic 
neuroma excision 
20 years ago. As 

an active snorkeler I am well 
aware of barotrauma risks, 
and fortunately I have no 
problem equalizing my middle 
ear since the Eustachian tube 
is functional on that side. I 
am deaf in that ear, however, 
and understand the risk of 
hearing loss on my good side. 
Are there any dive-related risks 
besides hearing loss?
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A: 
Acoustic neuromas are 
distinctive and usually 
benign growths of 

cells of the eighth cranial nerve. 
Essentially a brain tumor that 
develops within the adjacent 
structures of the brain, it grows 
into a round mass on the nerve 
where it emerges from the 
acoustic canal. Although some 
acoustic neuromas may produce 
noticeable symptoms, many are 
undetected until their growth 
begins to affect the brain stem 
and produce symptoms of partial 
or complete nerve deafness. Their 
advanced growth tends to affect 
the fifth and seventh cranial 
nerves and cause cerebellar 
ataxia and ultimately brain 
stem dysfunction. Fortunately, 
microsurgical techniques offer 
good results and can generally 

preserve the 
seventh cranial 
nerve and 
occasionally 
the patient’s 
hearing.

When considering diving, 
there are several issues to address: 
preexisting partial deafness and the 
risk of complete hearing loss due to 
barotrauma, physical or functional 
impairments that may interfere 
with the ability to respond to an 
emergency, and the difficulty for 
a physician to diagnose possible 
decompression illness. Patients are 
at risk for cerebrospinal fluid leaks, 
a relatively common complication 
that even without diving can 
produce symptoms of nausea and 
vomiting, neck stiffness and a 
sense of imbalance. In addition 
to unilateral hearing loss, they 

almost certainly cause disabling 
symptoms of unilateral vestibular 
loss (e.g., persistent dizziness, 
gait disturbances and imbalance). 
Additionally, temperature changes 
encountered during a dive (not 
necessarily thermoclines) may 
induce a caloric response of 
disabling vertigo as well as nausea 
and vomiting due to asymmetrical 
vestibular stimulation. In general, 
physicians trained in dive  
medicine recommend that 
patients avoid diving after acoustic 
neuroma surgery, regardless of the 
surgical approach. AD
— Daniel A. Nord, EMT-P, CHT
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TWO RECENT TRAGIC BOAT 

fires in popular dive regions have 

once again illustrated that not all 

accidents happen during a dive. 

Although it appears that the fires 

started similarly, it will require 

in-depth investigations by the 

authorities to determine the actual 

causes. What both accidents have in 

common is that there were casualties 

and the fires started at night. 

Many divers wonder how to protect 

themselves against something over 

which they have little control. This 

article provides some background and 

advice to travelers who intend to take 

a dive boat excursion.

VESSEL FIRE SAFETY

While rare, fires on dive boats 

can start from a variety of causes, 

including gas leaks, electrical faults 

and ignition of volatile fluids.

Boat owners are usually required 

to comply with local laws and 

regulations governing fire safety. They 

are also responsible for performing 

a fire risk assessment that focuses on 

possible causes, locations and the 

spread of fires. They need to mitigate 

the risk factors and develop and 

implement emergency action plans, 

including regular fire drills. 

Passengers should consider the 

following:

• Insist on a safety briefing, which 

includes life-jacket stowage 

instructions and what you should 

do in case of a fire.

• Check that escape routes and 

emergency exits are accessible and 

useable. Familiarize yourself with 

the operation of any doors or hatches, 

especially for accommodations that 

are below deck. 

• Confirm that there are accessible 

and inspected portable extinguishers 

or some form of central overhead 

fire deluge system.

• Check if fire alarms and detectors for 

flames, smoke and carbon monoxide 

are installed and working, and ask 

when they were last tested.

• Find out if the staff maintains a 

watch system on board. A crew 

member should be awake and 

on duty at all times to respond to 

emergencies and ensure boat safety. 

Know where to find this person. If 

you notice that they are asleep or not 

present, wake them up or find any 

available crew member. The lack of 

a watch is a serious matter that you 

should report to the crew member 

in charge or even the captain, 

depending on the size of the vessel. A 

watch system is especially important 

for fire safety, and it might be 

a Coast Guard requirement, 

depending on the location.

EVACUATION PROCEDURES

A fire can spread quickly. Smoke 

can swiftly reduce visibility to zero, 

While dive boat 

passengers and crew 

members should take 

steps to eliminate 

potential causes of fire, 

one may still happen. 

Knowledge of the vessel 

and its safety preparations 

and procedures, as well 

as personal preparations, 

will help ensure the safety 

of everyone on board.

RESEARCH, EDUCATION & MEDICINE
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and the toxins in the smoke can 

rapidly debilitate anyone. The heat 

generated can cause significant 

burns and prevent access to exits. 

Most victims in a fire succumb 

to smoke inhalation rather than 

burn injuries. As soon as a fire is 

detected, everyone should react 

immediately and appropriately.

• Wake others, or activate the fire 

alarm as soon as you notice any 

fire or smoke.

• Don’t lose time searching for 

personal belongings. Even 30 

seconds can make the difference 

between life and death.

• Remain calm.

• Don’t take suitcases or bags 

with you. They can hinder you 

and block the escape routes, 

making evacuation difficult or 

impossible for you and others.

• Help others during evacuation 

where possible and safe.

• Follow the crew’s instructions. 

They should be trained and 

equipped to contain a fire, rescue 

passengers and ensure your safety.

• If you see a fire inside a room, 

avoid opening any door or 

window. Fresh air adds oxygen 

and will rekindle a fire or increase 

its development and intensity.

• Never reenter a vessel that is  

on fire. 

OTHER CONSIDERATIONS

Fires are a rare occurrence, but 

the consequences may be dire and 

often fatal. Consider the following 

suggestions when traveling:

• Fire safety education and 

training in emergency procedures 

will be useful when dealing with 

a fire and help you to keep calm 

and remain focused.

• Keep a small (waterproof if on 

a boat) bag or container next to 

your bed. It should be just big 

enough to hold your passport, 

wallet and any medications you 

might need, but small enough that 

it won’t limit your movements or 

slow down the evacuation.

• If you wear glasses, keep them 

within reach so you don’t lose 

time looking for them during  

an evacuation.

• Do not charge batteries from 

flashlights, cameras (especially 

video cameras and lights),  

scooters and other large power 

consumers or charge devices such 

as a laptop, tablet or cellphone 

in your cabin when you are not 

there or while you’re sleeping. 

This is especially important if 

there is no smoke alarm.

• Do not overload an electrical 

outlet with too many devices. This 

can lead to overheated extension 

cords, adapters or power strips, or 

it can cause an electrical overload, 

either of which can cause a fire.

• Pay special attention to your 

surroundings when smoking on 

board a dive boat. Flammable 

materials such as fuel, cleaning 

solvents and compressed oxygen are 

often present in restricted areas.

• Since the recent boat fires, some 

divers are purchasing portable 

carbon monoxide or smoke 

monitors for use in their cabins.

• If you are concerned about fire 

or smoke emergencies, consider 

bringing a small portable smoke 

hood to protect your eyes and 

lungs. Boat owners should 

consider providing them on 

board as well. 

If you are traveling to dive, 

remember that fire risk is a 

concern not only while you are 

on the boat but also when you are 

in hotels or visiting dive centers. 

Fire safety and preparedness are 

important throughout your trip, 

both on board and onshore.

Are you a dive professional 

or dive operator? Participate in 

DAN’s Hazard Identification and 

Risk Assessment (HIRA) program 

to reduce the risks you might 

encounter in your dive business. 

For more information, visit  

DAN.org/HIRA. AD
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Editor’s Note: This article includes 

actions and recommendations that are 

contrary to training agency standards 

and may be dangerous. Divers should 

establish relationships with their buddies, 

perform thorough predive safety checks 

and stay close to their buddies while 

underwater. The advice to not trust your 

alternate second stage if you are unable 

to breathe from your primary is not 

supported by DAN® or dive training 

agencies; breathing from your octopus is 

the proper first step in this situation.

WE STARTED OUR AFTERNOON 

DIVE in warm Fiji waters on a pleasant 

September day. The conditions 

were perfect. Our group of eight 

experienced divers was looking 

forward to a site full of swim-throughs, 

with a maximum depth of 60 feet to 

75 feet and pinnacles rising about 20 

feet from the bottom. I reached the 

bottom within minutes, performed my 

routine checks, turned on my GoPro 

camera and continued my dive.  

Since people in the group had met 

for the first time on the boat, we had 

not yet developed buddy relationships. 

The conditions were so comfortable 

that we felt we could enjoy the 

scenery and stay close enough to 

occasionally check on each other.  

About 10 minutes into the dive, my 

regulator completely cut out as I tried 

to inhale. I tried again and still couldn’t 

breathe. I was more than 60 feet down 

and had no air, having just exhaled. A 

thousand thoughts raced through my 

mind, and panic crept in. I had always 

advocated to not trust the octopus 

(spare regulator) in case of a regulator 

failure because I would not know if it 

was the first or the second stage that had 

failed, so I followed my own advice.  

My training kicked in, and I started 

to hear instructions in my mind in 

what felt like slow motion. “Look for 

your buddy,” a voice said, and I realized 

I was far from my buddy. Next I heard, 

“Hold your breath, and do not inhale,” 

which was a crucial piece of advice at 

that precise moment. If I had tried to 

inhale again, I could have sucked water, 

and as I was nearing panic, I could 

have drowned. “Look for the nearest 

person,” the voice said. I noticed Brook, 

a senior instructor and underwater 

photographer, about 15 feet away.   

I rushed to her while giving 

the out-of-air signal. She gave me 

her primary regulator because her 

octopus was integrated with her 

BC inflator. I could finally breathe. 

Once I was able to stabilize my 

breathing, Brook asked if I wanted 

to surface. I asked her to stay put 

while I checked my octopus — I 

wanted to avoid abandoning the 

dive for both of us if I could help it. 

I was thankful to discover that my 

octopus was working. By this time 

some of the other divers in the group 

had noticed the situation and had 

come over. The dive guide helped 

me reorganize my gear so I could 

stay on my octopus for the rest of 

the dive. I was finally able to get 

back to enjoying the scenery.  

We started to debrief about the 

incident as soon as we surfaced. My 

regulator had completely failed. There 

was nothing I could have done about 

that, but I replayed the incident in 

my mind and remembered that my 

GoPro was recording. I watched the 

video and measured the total time of 

the incident. It was 115 seconds, but 

the crucial time from my regulator 

failing to buddy breathing was only 

10 seconds. My training was driving 

my actions during this time. 

After I returned home, I sent my 

regulator to the manufacturer. They 

found a fault in the primary second 

stage where the poppet valve had 

disengaged from the lever. They 

serviced both stages and replaced all 

the parts in question.  

I believed my philosophy not to 

go for my octopus if my regulator 

failed was justified. If my first stage 

was not functioning, I could have 

had serious problems. My training 

allowed me to take control, avoid 

panic and survive an incident. 

DAN RESPONSE

We are thrilled to hear that there 

were no injuries or fatalities during 

this event. As with every scenario 

like this, there are lessons to be 

learned and shared so others may 

benefit without having to personally 

experience it. Three major takeaways 

from this story are performing 

proper buddy checks, breathing from 

your octopus and aborting the dive.

Whether it’s with your regular dive 

buddy or someone you met 10 minutes 

ago, do a buddy check before entering 

the water for each dive. This includes 

but is not limited to checking gear 

configuration, confirming breathing-gas 

supply, discussing how to share air in 

an out-of-air situation, locating weight 

releases and knowing how to use them, 

and reviewing your dive plan, including 

emergency procedures.  
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Divers are responsible for doing a 

proper buddy check, having a plan for 

handling emergencies and making the 

decision to abort a dive if necessary.

By Nick Uresin

Avoiding Panic After 
Regulator Failure
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SKILLS IN ACTION

Avoiding Panic After
Regulator FailureRegulator Failure
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The second issue is the rare instance 

of a primary regulator failure. The 

first course of action should be to 

grab the octopus and purge it to see if 

breathing gas is available. If breathing 

gas is present, take a cautious breath 

from the octopus (placing your tongue 

on the roof of your mouth so if water 

is still in the regulator you will not 

aspirate it), and then signal your 

buddy and abort the dive. If your 

octopus fails, then you know that 

either your first-stage regulator has a 

problem or you are out of breathing 

gas, in which case you should then 

seek to share air with your buddy 

according to your plan. 

Whenever one of the buddy pair 

experiences a situation like the one this 

diver described, it is dangerous to do 

anything other than abort the dive. If 

there had been an additional failure 

of the octopus, it would have put not 

only the initial diver but also other 

buddies in further jeopardy. Once 

you establish an alternate breathing 

supply (by either using your octopus 

or sharing air with your buddy), the 

next step is to signal OK and make 

a slow, controlled ascent. Conduct 

a precautionary (safety) stop if there 

is adequate breathing gas supply to 

safely do so, and then exit the water as 

appropriate for your dive conditions. 

Do not do the safety stop if you will 

run out of breathing gas. Make the 

ascent to the surface, cease all diving 

for the remainder of the day, and watch 

for symptoms of decompression illness. 

As the author mentioned, regulator 

failures of this nature are extremely 

rare. Sending the regulator for proper 

servicing by the manufacturer or 

an authorized service center is the 

appropriate action. Kudos to this diver 

for not panicking and for surviving 

the incident. That said, unless you 

are certain it is a first-stage failure or 

an out-of-air scenario, going for your 

octopus is the proper course of action. 

Most important, divers must ignore 

any thought of inconveniencing a 

buddy or ruining a dive. Either the 

diver with the problem or the buddy 

must take the responsibility of making 

the only safe decision, which is to 

abort the dive. AD

“Once you establish an alternate breathing supply 

(by either using your octopus or sharing air with your 

buddy), the next step is to signal OK 
and make a slow, controlled ascent.” 

next step is to signal OK
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There are many possible 

causes for symptoms that 

are also attributable to 

decompression illness; a 

physician should rule those 

out before prescribing 

hyperbaric treatment.

RESEARCH, EDUCATION & MEDICINE

INCIDENT INSIGHT

A 49-YEAR-OLD FEMALE certified 

recreational scuba diver called the 

DAN® Emergency Hotline from 

George Town, Grand Cayman, around 

noon on a February day. She was 

experiencing a sudden, intense and 

sharp abdominal and back pain that 

had started 12 hours after her last 

dive, which had been on the previous 

day. That dive had been the third of a 

single-day series of mild, recreational 

repetitive scuba dives on air with no 

mandatory decompression stops. She 

had proper safety stops with the first 

two dives and maintained adequate 

surface intervals between all three dives. 

Her dives had been uneventful 

until the last one, when she ran 

out of air after being at 32 feet for 

approximately 30 minutes. She had 

not been paying close attention to 

her air gauge and had to perform an 

emergency controlled ascent to the 

surface. Her buddy was too far away, 

so she ascended without any assistance. 

The diver likely started the dive with a 

half-empty cylinder by mistake.

She denied having any other 

symptoms, including skin discoloration, 

limb or joint pain, or any perceivable 

neurological deficit. She had no 

relevant past medical history, 

specifically of genitourinary disease, 

hypertension or other cardiological or 

vascular diseases.

Regarding the sudden onset of a 

severe pain 12 hours postdive and a 

relatively long stay at a shallow depth 

before the last ascent, the diagnosis of 

decompression illness (DCI) was not 

the first choice, although it couldn’t be 

excluded. With limited information 

available, the acute abdomen and 

possible acute cardiac condition (heart 

attack) had to be excluded. The acute 

pain in the abdomen could be caused 

by the following:

• an abdominal aortic aneurism, 

which is an abnormal and dangerous 

dilatation of the main artery that 

takes blood to the entire lower half 

of the body and puts the person at 

risk of fatal internal bleeding if this 

artery ruptures

• a gynecological or urinary event 

such as a miscarriage or a severe 

urinary infection

Diagnosing Decompression Illness
 By Camilo Saraiva, M.D., M.B.A

S
T

E
P

H
E

N
 F

R
IN

K

Diagnosing Decompression Illness



The DAN medic who took the 

call explained the possibility of DCI 

as well as the other conditions.

The general recommendations for 

this diver were to seek further care 

at the closest hospital emergency 

room (ER) and to hydrate and 

get oxygen in the meantime. At 

the local ER she received an initial 

assessment, laboratory tests and a 

physical examination, with particular 

attention to neurological function. 

We do not know the extent of her 

abdominal examination. She had 

no positive findings except for the 

nonspecific abdominal pain. While 

not producing any new conclusive 

information, the examination and 

test results led the medical team to 

a clinical diagnosis of possible DCI. 

The hospital staff quickly moved her 

to the hospital’s hyperbaric chamber 

to start immediate treatment with 

a U.S. Navy Treatment Table 6 

recompression protocol.

Her pain lessened during the 

chamber treatment but worsened 

immediately afterward. The 

hospital team reassessed the diver 

and found an abdominal rigidity 

upon palpation; imaging showed 

an intestinal obstruction. The diver 

had surgery to remove the small 

damaged part of her intestine. She 

recovered well and returned home 

to the U.S. a few days later. She had 

no significant repercussions that 

interfered with her general health or 

her return to scuba diving after an 

extended recovery period.

In most cases, DCI has no specific 

and exclusive symptom and can be a 

diagnosis of exclusion. We first have 

to rule out all other possible causes, 

especially serious conditions that 

need other immediate intervention, 

before deciding to treat the diver 

with recompression in a hyperbaric 

chamber. The findings of a serious 

medical condition will change from 

its initial presentation, and symptoms 

and clinical conditions can change 

in a matter of hours, demanding a 

reassessment of the possible diagnoses 

and recommended treatments. 

That’s why in the event of a 

suspected dive accident divers 

should always go to the nearest 

medical facility and not directly to a 

hyperbaric chamber. Divers and ER 

staff should keep in mind that divers 

can have other health problems not 

directly related to diving, as this case 

illustrates. The examination should 

be directed with usual clinical leads 

like symptoms, signs and previous 

medical history. In the case of 

abdominal pain, an acute abdomen 

should always be excluded. This 

diver could have experienced this 

same obstruction and pain while 

hiking in the woods or working 

in an office. Fixating only on a 

dive-related diagnosis has resulted 

in delays in obtaining a correct 

diagnosis and proper treatment.

It is difficult to diagnose a 

patient over the phone, especially 

in cases of something that requires 

an evaluation to exclude a life-

threatening possibility. If you call 

the DAN Emergency Hotline, our 

medics can help you understand 

what is happening and assist you 

in getting the help that you need, 

wherever you are. AD
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“In the event of a suspected 

dive accident divers 
should always go to 
the nearest medical 
facility and not directly to 

a hyperbaric chamber.”

divers
should always go toshould always go to
the nearest medicalthe nearest medical
facilityfacility
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ALERT DIVER HAS PUBLISHED 

two articles on braided hose 

degeneration (Winter 2017,  

Summer 2017) that explain the  

issue of inappropriate lining 

material, but the following case 

proved to be very interesting. We 

urge you to read the two previous 

articles because they will provide 

important background information.

My cave-diving teammate and I 

were starting a dive in the basin at 

Madison Blue Spring State Park in 

Lee, Florida, on Nov. 4, 2019. We 

were diving a sidemount configuration 

with two 120-cubic-foot (12-liter) 

steel cylinders. I noted that my BC 

inflated more slowly than usual and 

that my inflator hose seemed soft to the 

touch, but I could breathe normally. 

During our predive safety drill at 25 

feet before entering the cave system, 

I was inhaling from my left-hand 

cylinder and got a mouthful of debris. 

Thinking it was sand, I switched to 

my right-hand cylinder and regulator. 

When that regulator was difficult to 

breathe through, we surfaced to try to 

correct the problem.

I took the regulator off the cylinder 

and opened the second stage, where I 

found a significant number of plastic 

particles impacted into the second 

stage’s inlet line. Suspecting that the 

low-pressure hose had failed, I made 

a swap and cleaned the debris out of 

the inlet. After another safety check, 

we proceeded into the cave for about 

30 minutes before my breathing 

became difficult. As we swam along 

the return leg, I managed the situation 

by changing back and forth between 

tanks and did not need to buddy 

breathe on the exit. Breathing was 

progressively easier as we ascended, 

and we did our decompression stop at 

20 feet before completing the dive. 

Checking both second-stage inlets 

after the dive, I again found white 

plastic debris, even in the left-hand 

regulator that I had cleaned and 

changed hoses on before the dive. I 

was able to manage the dive with 

no ill effects but stopped using 

those hoses and regulators. Having 

read about hose degradation in 

Alert Diver, I contacted DAN ® to 

report my incident and ask for help 

understanding what had happened. 

I spoke with their technical expert, 

who began investigating the cause of 

my equipment failure.

— Ken Anderson

During our investigation we 

discovered that while the inflator 

hose had deteriorated dramatically, 

the two breathing hoses were still 

in pristine condition. The inflator 

hose was of a suspect origin; the 

two breathing hoses were from a 

reputable producer.

Combined with additional 

information obtained from an 

experienced regulator service 

technician in Cozumel and a test 

performed at DAN, we easily managed 

to get the crystals of degraded hose 

liner to move from the inflator hose 

to the breathing hose by simple 

mechanical agitation and gravity. 

Some first-stage scuba regulators 

have a shared low-pressure hub, 

meaning that an inflator hose, the 

primary and secondary breathing 

regulator hoses and perhaps even 

a drysuit whip could become 

contaminated with debris from any 

single source.

We also realized that purging the 

second-stage regulator to release the 

pressure from all the hoses before 

disassembling dive gear causes gas in 

the other hoses to move backward 

toward the first-stage regulator. The 

gas could carry debris from any of 

the other low-pressure hoses with it 

and possibly through the first-stage 

regulator into the hose being used to 

vent the system.

Performing regular maintenance, 

checking your hoses and noting any 

difficulty in breathing or inflation 

during your predive check should 

prevent this situation from becoming 

an underwater incident. If your 

regulator has a shared low-pressure 

hub, using different types of hoses 

will not guarantee that this situation 

will not occur. AD

By Francois Burman, Pr.Eng., M.Sc.

Hose Failure
AN UNEXPECTED OUTCOME

Through research, consultation and some 

practical tests, DAN was able to replicate the 

movement of debris that caused a mysterious 

equipment failure. Hose degradation is 

potentially an unseen hazard that you should 

consider during your predive check.
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RISK MITIGATION

Hose Failure
AN UNEXPECTED OUTCOMEAN UNEXPECTED OUTCOME
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Thanks to the generous support of our 
donors, DAN met our fundraising goal  
for the 2019 year-end giving campaign. 
These funds will allow us to continue our 
efforts to make diving safer worldwide.  
This year’s campaign highlighted the vital 
role DAN plays in promoting safety by 
asking divers to imagine a world without 
DAN, where divers might find themselves 
with no one to call for help.

DAN was founded in 1980 to help divers 
in need of emergency medical assistance, 
and we remain true to that mission 
today. We have made the world a safer 
place to dive through our support of 
recompression chambers and doctors 
who specialize in dive medicine, our 

research that informs industry standards, 
and our emergency hotline, which has  
been available to divers uninterrupted for 
40 years.

DAN sincerely appreciates the contributions 
of all our donors. We extend special 
recognition to the Friends of DAN who 
donated US$100 or more during the year-end 
campaign. Thank you for supporting DAN and 
helping us make a difference in the lives of 
those who need us.

Bill Ziefle

DAN President and CEO

2020 DAN DONOR SPOTLIGHT

INDIVIDUAL 

DONORS
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With your donation, our programs 

benefit the entire dive community. 

Give to DAN today by visiting  

DAN.org/Give.

CORPORATE DONORS

Fairfield County Diving Association

Blue Dolphin Dive Club

Freddy Gamble Fund 

Scubadillo Dive Club 

The Seattle Foundation

YourCause, LLC

McRoberts Family Foundation 

Fidelity  Charitable Gift Fund

Castaways Foundation

Brisgel Family Charitable Foundation

Crystal River Kayak & Dive Center

Bank of America Charitable Fund 

T & T Family Foundation

Rocky Mountain Oceanographic Society

DAN has been here for 
divers for 40 years

— and we will continue to be.

With the support of our members, 
staff, partners and affiliates, our 
global presence has made the 

world a safer place to dive. 

Thank
You!

We have dive medical staff ready 
to assist you 24/7/365.

We support chambers that 
treat divers.

We turn research into 
industry standards.



I FEEL A SURGE OF EXCITEMENT as our boat approaches Santa 

Catalina Island (better known simply as Catalina) for a three-day 

dive trip. I’ve dived here hundreds of times and savored some of the 

best encounters of my life in these waters. But even as I’m noting the 

familiar topside crags and crannies that mark some of my favorite 

dive sites, I’m struck by a realization: This is the first time I’ve joined 

a multiday charter with Catalina Island as the only objective. I’m not 

sure why I waited so long.   

Californians — and not just divers — know Catalina well. It’s 

right there off the coast, gleaming just 22 miles in the distance. On 

clear days we steal glances at its graceful curves as we drive down the 

highway. Knowing it’s easily within reach, we take it ever-so-slightly 

for granted. We can hop a ferry over there on any given weekend, 

so there’s no real sense of urgency to do so right now. Local divers 

attend the waters around this island on at least a semiregular basis: 

It’s an easy ride over there, plenty of day trips from the mainland are 

available, and there’s nearly always a protected site to dive. Still, many 

of us don’t visit it for more than a quick trip. That acquaintance and 

proximity ironically seem to get in the way.
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A pinnacle at Johnson’s Rock 

provides a colorful glimpse of 

a classic California reef.



ven if you’ve never set foot or scuba 

tank on Catalina — heck, even 

if you’ve never visited the West 

Coast — you’re probably acquainted 

with this island. It has appeared in 

hundreds of movies, although in 

true Hollywood style it’s occasionally 

dressed up to resemble some very 

non-California locales. Catalina is 

featured in its full au naturel glory 

as the current backdrop image of 

a certain well-known computer 

operating system. Sports fanatics 

may recall that Bill Wrigley once 

owned both the island and the 

Chicago Cubs and that the Cubs’ 

spring training took place on 

Catalina for nearly 30 years. Even if 

you’ve picked up an occasional dive 

magazine and appreciated a photo 

of a beautiful kelp forest, there’s a 

good chance you’re admiring a shot 

captured at one of Catalina’s reefs. 

Well, familiarity be damned. 

For the next three days I’m going 

to reframe my thoughts and view 

Catalina as what it is: an incredible 

destination that just happens to be 

near my home. After all, I’m visiting 

a beautiful island that rarely sees rain, 

where unspoiled nature encompasses 

huge expanses and which boasts some 

of the most spectacular dive sites in 

North America. 

DAY 1: THE PRETTY, 

THE ANGRY AND THE 

EXCEPTIONALLY LARGE

When the captain anchors at Little 

Farnsworth, we know we’re in 

for a treat. One of the highlight 

dives of Catalina, this offshore 

pinnacle rises from the seafloor 

(115 feet at the absolute shallowest) 

to reach a minimum depth of 

55 feet. Although the wide-angle 

opportunities here can be stellar 

— with angel sharks in the sand 

below the pinnacle, gorgonians and 

anemones encrusting the spire itself, 

and pelagic invertebrates passing by 

in the water column — I’m a bigger 

fan of the macro life, especially 

the nudibranchs. I’m aware that 

admitting such partiality can be 

polarizing (divers seem to be very 

black or white on sea slugs), but I 

can’t help it. They’re just so pretty. 

I grab my macro rig and hop into 

the water with my eyes peeled for a 

glimpse of one of these colorful critters 

among the Corynactis anemones and 

zoanthid corals that seem to blanket 

every surface. It’s not long before I’ve 

hit the jackpot, finding a cobalt blue, 

yellow-spotted Felimare californiensis 

crawling over the reef, looking like a 

cartoon that has come to life. I spot 

several more slugs, including some of 

my most-wanted species — a pink-

and-orange confection called Babakina 

festiva and a pair of bright-pink Okenia 

rosacea — before it’s time to take my 

exhilarated (and slightly nerdy) self 

back to the boat.  

When the boat anchors for our 

next dive at Long Point, the first 

thing we notice is that a current is 

running past the site. There’s always 

a little current running around Long 

Point, but today we can visualize the 

water movement from the boat, with 

telltale ridges marring an otherwise 

glassy surface. The divemaster briefs 

us accordingly, reminding us that boat 

traffic around Catalina can be heavy 

and encouraging us to carry surface 

signaling devices as a precaution. 

I jump in and kick into a strong 

current to get around the point into 

the bounds of one of the island’s 

marine protected areas. I pass a few 

small beds of kelp here and there, 

but the rocky reef is the real draw. 

Dozens of spiny lobsters boldly peep 

at me from the ledges, and a school 

of mackerel swirls overhead. But 

the garibaldis here steal the show. 

With nesting season well underway, 

these bright-orange members of the 

damselfish family are feisty, rushing 

my dome port and prompting jokes 

back on the boat about “the attack 

of the angry goldfish.”

We next request an unusual 

dive for a boat trip: Casino Point, 

which includes the famous Avalon 

Underwater Park. Abutted by 

the picturesque Casino building 

(which encloses a vintage theater 

and a ballroom but not a gambling 

establishment), this dive park on the 

outskirts of Avalon is all about the 

water. Protected since 1962, the park 

is a 2.5-acre underwater fantasyland 

that attracts divers of all shapes, sizes 

and experience levels, who gather 

here daily to make the easy shore 

trek down a wide set of stairs into 

the ocean. It’s telling that multiple 

memorial plaques are present within 

the park’s perimeter (including an 

imposing one dedicated to Jacques 

Cousteau), providing tributes 
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to divers who had a meaningful 

connection to this area. 

Scattered rocky reefs hold spiny 

lobsters, moray eels, abalone and 

some of Southern California’s most 

common piscine residents, including 

garibaldis, sheepshead and kelp bass. 

For wreck enthusiasts, several sunken 

structures also lie within easy distance 

from the shore, although some are 

so crumbled now that they’re more 

rubble than recognizable. A small 

glass-bottom boat and a sailboat lie 

close to one another near the entry 

stairs at a depth of approximately 

60 feet, and a schooner called the 

SueJac sits a bit further out at about 

60 feet deep at the stern to 90 feet at 

the bow. If divers are willing to gain 

permission from the harbormaster 

and kick a bit further, the remains of 

the Valiant yacht lie just outside of 

the park perimeter and offer a more 

advanced experience with a maximum 

depth of 110 feet. Given the extra 

effort and boat traffic, this site is not 

visited as often but is worthwhile, 

with a host of invertebrate inhabitants 

and an easily identifiable bow that 

rises up from the sand.

Our interest here, however, isn’t 

wrecks. It’s the kelp bed in the 

center of the park, which is currently 

sheltering a crowd of very welcome 

residents: giant black sea bass. Only 

a few decades ago, these critically 

endangered fish were once hunted 

nearly to extinction, and it seemed 

like a too-little-too-late proposition 

when state fisheries officials finally 

passed a law protecting them in 

1982. Against all odds, however, 

these rare, huge fish (they can weigh 

more than 500 pounds) have been 

increasingly easy to view in the 

Southern Channel Islands, especially 

during the summer months when 

they collect en masse for spawning 

— and doubly so at Catalina since 

the dive park has been their chosen 

gathering spot for the past few years. 

As the only divers who’ve arrived 

here by boat, we attract and quickly 

shake off a few scornful glances from 

our shore-entry brethren as we gear 

up. I quickly forget my sheepishness 

as I come face-to-face with a duo 

of giant sea bass at 40 feet only 

minutes after I enter the water. 

While I hover in front of them with 

my camera at the ready, one of them 

utters a loud, threatening croak — a 

sound I take to mean, “Back off, 

pipsqueak.” I oblige, leaving them 

to their courtship, and continue to 

explore the kelp, counting off maybe 

eight more sea bass by the time I 

ascend. Knowing that they have 

gathered with the express purpose of 

making new sea bass is a wonderfully 

optimistic end to our first day.

DAY 2: THE WEST SIDE  

IS THE BEST SIDE

We collectively let out a whoop when 

we see that we’re anchoring next to 

Ship Rock, a spectacular dive site 

marked by (predictably) a big rock 

shaped like a boat’s sail. This is a top 

choice of many locals even though 

ALERTDIVER.COM  |  79

A giant kelpfish tries 

unsuccessfully to blend into 

a kelp leaf at Eagle Rock.

Below: A cluster of houses 

and hotels lines the hill next 

to Avalon’s small harbor.
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You’d be hard-pressed to find a 

diver who knows Catalina better 

than Bill Bushing, Ph.D. The marine 

biologist, diver and underwater 

videographer commonly known as 

“Dr. Bill” has been an island resident 

since 1969. A frequent visitor to the 

dive park, he often provides detailed 

local dive reports and marine life 

observations to local social media 

outlets and produces regular 

newspaper and blog columns, 

peer-reviewed scientific papers and 

educational videos. 

His influence goes far beyond 

the local dive community. He 

has provided critical expertise to 

numerous projects led by Jean-

Michel Cousteau (including aiding 

Ocean Futures Foundation efforts 

and providing film support for 

Secret Ocean 3D). Dr. Bill is a lot 

like Catalina Island itself: Even if 

you haven’t met him, you’re likely 

familiar with some aspect of his 

work. I couldn’t think of a better 

person to speak with about the 

island he calls home. 

Why Catalina? How long have you 

lived on Catalina Island, and what 

is your professional history there?

I arrived a little more than 50 years 

ago to teach marine biology at the 

former Catalina Island School (at 

Toyon Bay) for 10 years. Later I was 

a consultant to the Catalina Island 

Company and wrote many manuals 

for their tours. After receiving my 

Ph.D., I became vice president of 

the Catalina Island Conservancy.  

What are the most impactful 

changes you’ve seen on the island, 

both topside and underwater?

There have been positive and 

negative changes. Topside, the 

creation of the Catalina Island 

Conservancy, which several of us 

suggested to the Wrigley family 

back in 1971, was a hugely positive 

step. In the marine world, positives 

include the recovery of giant 

black sea bass, white sea bass and 

California sea lions. On the negative 

side, I’ve witnessed the disastrous 

impact of the highly invasive 

Sargassum horneri (invasive algae) 

and the local near-extinction of 

blue sharks.

What is your one piece of advice 

for future stewards of Catalina’s 

ocean environments?

My dream future would be for 

them to find a way to eradicate 

Sargassum. Future stewards, 

however, should continue educating 

the general public about the kelp 

forests and other marine habitats 

so they will come to understand 

current ecological issues. 

What is the oddest or most 

incredible marine life encounter 

you’ve had while diving the waters 

around Catalina?

There have been many, including 

working with Jean-Michel 

Cousteau to film the wonders 

of Catalina both topside and 

underwater. The incredible squid 

run we filmed in 2013-14 would 

probably be a major highlight. 

You do hundreds of Catalina dives 

a year, in water that definitely 

requires exposure protection 

— and you’re known locally as 

someone whose wetsuit will 

almost be falling apart before it 

gets replaced. What is the longest-

lived wetsuit you’ve had?

I have a wetsuit from the 1970s 

that’s still wearable when the water 

is warm enough. Some people think 

the reason I can bear the cold is 

that I don’t have a nervous system.

Dr. Bill, I have to say that given 

all that you’ve accomplished, I 

strongly disagree with that.

the lush giant kelp forest that once 

defined the reef here was severely 

impacted during the warm-water 

events several years ago and has 

shown little sign of regrowth (see 

AlertDiver.com/Perfect-Storm-of-

Warm). Kelp or not, the marine 

life here is still incredible, and we’re 

lining up to get into the water the 

moment the briefing ends. 

The reef here plummets 

from the surface to well beyond 

recreational depths. In the 

shallows, a few thick tufts of 

Sargassum horneri (invasive algae 

that have taken up residence in the 

area) poke up from between the 

rocks. Once I drop below 30 feet 

and head to my planned maximum 

depth of 100 feet, the rocky reef 

is increasingly punctuated instead 

with sponge-covered scallops, red 

gorgonians and elkhorn kelp. The 

usual reef denizens — occasional 

lingcod, moray eels and lobsters 

— can be spotted here, but the 

fish life is the standout feature in 

my opinion. Huge numbers of 

blacksmiths swarm over the rocks, 

making it difficult to inspect the 

deep plateaus for angel sharks and 

nearly impossible to watch the 

open water for other sharks and 

large pelagics.

Back on board the boat, 

we bypass nearby Bird Rock 

(although the barks of the 

boisterous California sea lions 

that have been increasingly 

populating the site are an 

extremely tempting draw) 

and motor westward toward 

Opposite, clockwise from top left: A sea lion 

hovers in midwater at Bird Rock. • The purple 

hydrocoral of Farnsworth Banks makes a lovely 

background for a cabezon. • Giant sea bass 

gather as part of annual spawning aggregation 

at the Avalon Underwater Park. • An octopus 

uses the kelp leaves near Eagles Nest for 

disguise. • A market squid pair mate among 

a frenzied squid run at Catalina’s West End. • 

A diver inspects the Farnsworth Banks reef. • 

Garibaldis attend a gorgonian at Long Point. 

• A moray eel gapes from the hydrocoral-

encrusted rocks of Farnsworth Banks.

Dr. Bill : 
CATALINA ISLAND’S RESIDENT MARINE BIOLOGIST
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“ This is the first 
time I’ve joined a 
multiday charter 

with Catalina Island 
as the only objective. 

I’m not sure why  
I waited so long.” 



Johnson’s Rock. The namesake 

rock here barely breaks the surface, 

but it’s just enough to aid with easy 

topside and underwater navigation. 

I descend through the kelp forest 

that dots this series of pinnacles 

and swim from boulder to massive 

boulder, exploring until I come 

across a large rock that displays 

classic California marine life. Large 

gorgonians (one or two covered with 

thick zoanthid corals) and colorful 

sponges encrust the surface, and 

blacksmiths and sheepshead gather 

around the perimeter. From between 

two sea fans, a large red scorpionfish 

waits patiently but fruitlessly for 

one of the smaller fish to become 

careless. While no exciting predation 

takes place on my watch, it hardly 

matters with plenty of color and 

action here to admire.

In the afternoon, the boat 

continues to move toward the 

far west end of Catalina, finally 

anchoring at Eagles Nest. There’s 

minimal need for the divemaster 

to announce the site; before we 

have even anchored, several divers 

are gathered on the deck, pointing 

out the eagle cam, a webcam that 

livestreams a view into the namesake 

bald eagles’ nest at the top of the 

cliff (iws.org/livecams.html). I’m 

watching the large, graceful birds 

circle overhead when something 

in the water catches my eye: A 

small harbor seal is checking out 

our group from a nearby kelp bed. 

Almost as soon as I get my hopes 

up, I begin to feel greedy. This site 

has gifted me with some of my most 

memorable encounters over the 

years — a frantic market squid run, 

close interactions with giant sea bass, 

bat ray flybys and even a swarm of 

brightly colored jellyfish. It seems 

too much to hope for that I’d have 

yet another spectacular interaction. 

I kick slowly through the kelp forest, 

stopping to flutter my feet into the 

water column every so often (a seal-

attracting trick I learned from a veteran 

British photographer). When I see one 

or two other divers watching my antics, 

I feel somewhat ridiculous — until 

the harbor seal tugs on my left fin. I 

manage to closely admire him and get 

a picture or two before he swims away, 

presumably to look for something 

tastier than my beat-up fins. For the 

rest of the day we admire the healthy 

giant kelp that dominates this site, 

observe the schools of mackerel and 

surfperches that weave past, search for 

topsnails and kelpfish among the leaves 

and watch the light rays glint through 

the canopy until they begin to dim. 

DAY 3: ROUNDING A CORNER

It’s our last day, and a glum mood 

hangs over the galley (everyone 

knows that “last day” is synonymous 

with “abbreviated number of 

dives”). Typical for the departure day 

of any trip, the weather is perfect, 

and the water is calm, so eerily calm 

that the captain comes into the galley 

to discuss matters with us. “Here’s 

the deal, guys,” he says, “Normally 

we’d try to stay closer to home so 

you could get in more dives. But I 

haven’t seen it so flat in a very long 

time. If there’s ever been a day to visit 

the backside of the island, it’s today, 

even if we have to lose a dive to get 

there.” This is a no-brainer for our 

group, most of whom recognize that 

a placid dive day on the exposed side 

of Catalina is a rare and magnificent 

thing. The vote is unanimous: 

Quality beats the heck out of 

quantity. We motor across a glassy 

surface, marveling at the absence of 

waves on the shore as we pass the 

northwest corner of the island and 

head toward Farnsworth Banks. 

 The uniqueness of Farnsworth 

can’t be overstated. A series of 

pinnacles that rise from deep 

water, this site is exposed to 

intense currents and bathed in rich 

nutrients. As such, it carries the 

attendant expectation of you-can-

see-anything encounters. Jellyfish 

and other invertebrates are a given, 

and in past years I’ve witnessed 

some truly incredible stuff such as 

a huge school of barracudas, the 

switch of a retreating thresher shark’s 

tail or torpedo rays hunting in a 

dense swarm of blacksmiths. But 

that isn’t what makes this place 

unique. The singular, standout 

characteristic of Farnsworth is the 

thick cover of purple hydrocoral 

(Stylaster californicus), a lavender-

hued lace coral that imparts a 

distinctly tropical atmosphere and 

coincidentally provides a gorgeous 

backdrop for photographs.  

I descend through the disarmingly 

clear water, passing through a loose 

mishmash of pelagic invertebrates 

to reach the highest point of the 

pinnacle. Palm kelp sways gently 

over the shallowest point at around 

50 feet, revealing layers of Corynactis

anemones and bryozoans (and the 

occasional stealthy scorpionfish or two-

spot octopus). As you drop over the 

edge of the pinnacle, there it is: a mass 

of purple hydrocoral. Other than a 

short stretch of wall covered by yellow 

zoanthid corals (tellingly dubbed 

the “Yellow Wall”), it’s a riot of lilac 

as far as the eye can see. The barest 

glance reveals spectacular finds among 

Torpedo rays hunt among a swarm 

of blacksmith at Farnsworth Banks.

DAY 3: ROUNDING A CORNER



GETTING THERE: For those who want 

to pursue a land-based visit, ferries 

operate regularly out of San Pedro, 

Long Beach, Newport Beach and 

Dana Point. Gear rentals, guided 

dives and boat diving are available in 

Avalon and Two Harbors. A gear and 

tank rental facility is located directly 

adjacent to Casino Point. Single- and 

multiday dive trips to Catalina are 

widely available from coastal Southern 

California, with operators running from 

as far south as San Diego to as far 

north as Santa Barbara.

CONDITIONS: Catalina is almost 

always accessible for diving, but 

optimal conditions are from late 

summer into early winter. Water 

temperatures vary from around 

52°F below the thermocline in the 

winter to about 70°F at the surface 

during the summer; wear either 

a drysuit or 7 mm wetsuit with a 

hood and gloves depending upon 

individual dive plans. Visibility can 

range from 30 feet in the spring to 

more than 80 feet in the autumn 

and winter. Some of Catalina’s 

dive sites are appropriate for 

newer divers, and others are better 

suited for advanced divers. It’s 

best to disclose your certifications, 

experience and comfort level when 

booking to ensure an enjoyable trip. 

The presence of an in-water dive 

guide or divemaster is uncommon 

for many operations in California; if 

you prefer one, specify your request 

upon booking. A recompression 

chamber is present on the island.

MARINE PROTECTION: In addition 

to the underwater park at Casino 

Point, eight other marine protected 

areas with varying levels of 

protection exist around Catalina 

Island. A detailed map that outlines 

specific restrictions is available at 

californiampas.org.

TOPSIDE: Tearing yourself away from 

the incredible diving here will be a 

challenge, but it’s certainly worthwhile. 

Catalina has a fascinating history, 

and the Catalina Island Conservancy 

protects approximately 88 percent 

of the island, including the longest 

undeveloped stretch of shoreline in 

Southern California. Topside activities 

are numerous and varied, ranging 

from camping, hiking, off-road tours 

and ziplining to spa treatments 

and high-end dining. For more 

information on lodging, activities 

and transportation around the island, 

visit catalinaconservancy.org and 

catalinachamber.com.
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the hydrocoral: red and golden 

gorgonians along with cabezon, 

lingcod, moray eels, topsnails 

and nudibranchs. All too soon 

the morning of diving ends, and 

although we know it’s nearly time to 

head home, our group pulls together 

and clamors for just one more dive.

The captain rolls his eyes at us 

as he grins and agrees. He drops 

the hook next to Eagle Rock, a 

small, craggy peak that juts from 

the water, and we tumble in to 

explore the adjacent reef that spans 

from the rock to the western tip 

of Catalina. The dropoffs here are 

extremely fishy and covered with 

gorgonians, so most of our crew 

heads off to the deeper water. I 

hang back — the shallow rocky 

reef here is a personal favorite; 

divers don’t commonly visit it, 

which seems to make it a hotspot 

for local marine life. 

In the past I’ve had great sea 

lion, guitarfish and torpedo ray 

interactions here, but today seems 

to be a horn shark day. These small 

sharks usually hide in the kelp 

detritus along the seafloor, but it 

doesn’t take long for me to spot 

one and then another swimming in 

midwater, turning away the second 

they detect me. With only a few 

minutes of diving left, I’m able 

to hold my breath until a shark 

gets to within a foot of me, and 

I simultaneously pull the shutter 

and exhale at once, sending one 

very startled creature back into the 

forest before I surface.

Now that the diving is over, I 

pack my gear as I admire Catalina 

Island’s retreating hills, and I know 

without a doubt that my next visit 

to this conveniently located site will 

be for more than a single day. That’s 

as it should be. Catalina, after all, 

is an incredible island destination: 

a beautiful, unspoiled place where 

precipitation is rare, pristine nature 

dominates and some of the most 

outstanding dive sites in North 

America are just offshore. AD



TENERIFE LOOKS POWERFUL AND 

MAGNIFICENT in the shadow of the 

stratovolcano Mount Teide, which rises to an 

intimidating 12,198 feet (3,718 meters). It is the 

largest of the eight islands that form the Canary 

Islands archipelago, which is part of Spain but 

located off the coast of Africa near Morocco and 

Western Sahara. Often called the “island of eternal 

spring” because of its sunshine and pleasant climate 

throughout the entire year, Tenerife is reliable 

and affordable, and the diving is good all year. 

For travelers who are not interested in diving or 

water sports, Tenerife offers cultural, culinary, 

entertainment and leisure activities as well as 

numerous museums and historical sites.  

Picturesque villages, contrasting landscapes and 

superb sandy beaches fascinate even frequent 

globetrotting travelers. Declared a UNESCO 

World Heritage Site in 2007, Teide National Park 

is the most visited in Europe. The eponymous 

volcano is the highest mountain in Spain and the 

tallest point in the islands of the Atlantic Ocean.

The marine life thriving off the Canary Islands 

is a combination of North Atlantic, Mediterranean 

and endemic species. Ocean currents in the Atlantic 

ensure that water temperatures do not often drop 

below 64°F (18°C) even in winter, and these cooler 

temperatures are the critical factor in the lack of 

warmwater coral reefs and the limited diversity of 

tropical fish. The real stars here are different species 

of large stingrays and sea turtles. 

Of the six species of marine turtles that divers 

can see in Tenerife, loggerheads are the most 

common. With a little luck visitors can sometimes 

observe the other five species migrating through 

the area’s waters — green and hawksbill turtles 

appear more often, but leatherbacks, olive ridley 

and Kemp’s ridley turtles appear with much less 

frequency. The smallest and rarest of all sea turtle 

species, the Kemp’s ridley is listed as critically 

endangered on the International Union for 

Conservation of Nature (IUCN) Red List.

84  |  SECOND QUARTER 2020

T H E  I S L A N D  O F 

E T E R N A L  S P R I N G

Text by Sabrina Belloni, photos by Franco Banfi



A short-finned pilot whale 

(Globicephala macrorhynchus) 

surfaces, with its dorsal fin 

just breaking through the 

bright blue of the sea and sky. 



In recent years the increasing popularity 

of scuba diving and underwater 

photography has provided biologists and 

researchers with new information about the 

island’s marine life. Other than stingrays 

(called chuchos by the locals) and sea turtles, 

we observed angel sharks (flat sharks 

that live on the sandy bottom), silvery-

yellow grunts (roncadores), breams, jacks, 

scorpionfish, triggerfish, groupers, gobies, 

blennies and at least three species of moray 

eels. Invertebrate lovers can enjoy octopuses, 

cuttlefish, sponges, jellyfish, anemones, 

crabs, mollusks, sea urchins and more.

What I normally consider unusual is 

amazingly common in Tenerife. Our first 

dive was at The Bufadero. One of the more 

well-known dive sites, it is very close to the 

Port of Los Cristianos in southern Tenerife. 

It is relatively close to shore, but you need 

to dive from a boat. Green sea turtles start 

to approach divers at around 50 feet (15 

meters). They tend to prefer shallow coastal 

waters (without cetaceans or dolphins) and 

are lured by areas rich in seagrass beds, one 

of their favorite food sources. 

The sandy bottom is at 75 feet (23 meters), 

so I spend hours in the shallow water and 

have good experiences. One of the keys to 

success with marine life is to be patient and 

observe the animals’ behaviors, focusing on 

their movements and reactions to prepare for 

their approach. Upon our arrival at the slope, 

several green sea turtles gather together and 

swim among us at their ease. They are curious 

to see their reflections in camera domes and 

like to interact. Be respectful since you could 

also have a large and stubborn buddy for 

the rest of your dive. Green turtles can live 

approximately 80 years, measure 3 to 4 feet 

(1 to 1.2 meters) long and weigh 240 to 

420 pounds (110 to 190 kilograms). Divers 

can also find breams, Atlantic trumpetfish, 

parrotfish, rays, barracuda and, in the right 

season, critically endangered angel sharks. 

CUEVA DE LAS MORENAS

We swim along the rocky seafloor at Cueva 

de las Morenas to the sandy bottom at 130 

feet (40 meters) and see a large cave opening. 

In the darkness of the chamber we see a 

myriad of narwal shrimp (Plesionika narval), 

commonly called parapandalo, moving in a 

frenzy as our light shines on them.
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A diver photographs a green sea turtle  

(Chelonia mydas). 
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“What I normally consider unusual 
      is amazingly common in Tenerife.” 



long the wall a lot 

of holes in the rock 

are home to a large 

population of moray 

eels of different 

species, some of 

which may share 

the same hole. You can sometimes 

spot the brown moray (Gymnothorax 

unicolor), the black moray (Muraena 

augusti) and the unusual fangtooth 

(or tiger) moray (Enchelycore anatina), 

which has a long snakelike body and 

an elongated mouth that goes back 

beyond its eyes. Its long teeth are 

visible even when its mouth is closed. 

It’s a hard-to-please client for the 

symbiotic shrimps or wrasses that clean 

its teeth. Observing and understanding 

the cleaning behaviors of the many 

creatures here is a fascinating activity, 

and each one has its own routine.

Over the wall is a plateau where 

we see many fishes and a rare bull 

ray (Aetomylaeus bovinus). Not much 

is known about this species, but 

they may be migratory like many 

members of the family Myliobatidae. 

They can grow to more than 7 feet 

(2 meters) and are easy to recognize 

by the shape of the head, with its 

long, flat, rounded snout.

LA ARENITA

For our next dive we travel further 

south to La Arenita, which you can 

reach from the ports at Los Cristianos, 

Puerto Colón and Marina del Sur. The 

seafloor here slopes gently downward, 

with rocky boulders and old lava flows 

until the sandy bottom at 130 feet 

(40 meters). It is sometimes possible 

to feel some current here, which is a 

significant factor for healthy Antipathes

black coral — which is named for its 

black skeleton and appears orange-red 

on the outside. Lobsters sleep under 

the overhang and between the rocks, 

and some red spider crabs try to hide 

on the bottom. 

MARINE MAMMALS

Short-finned pilot whales (Globicephala   

macrorhynchus) can achieve impressive 

sprints on their foraging dives. 

I was hoping to photograph 

them on this trip. In the Canary 

archipelago, like in many other 

countries, some activities are 

forbidden for recreational divers. 

In-water interactions with wildlife 

and endangered marine mammals 

are limited to researchers and 

professional photographers who are 

committed to conservation projects, 

studies and identifications. 

Divers and tourists can learn 

many things, however, by observing 

the behaviors of marine mammals 

swimming free in the open ocean, 

which provides a special and 

memorable experience. Many 

marine mammals congregate here, 

particularly whales, including 

orcas and sperm, beaked, fin and 

sei whales. Researchers claim that 

endangered Atlantic northern 

right whales (Eubalaena glacialis) 

and blue whales (Balaenoptera 

musculus) may occasionally make an 

appearance here.

Whale watching is a big part of the 

tourist economy in Tenerife, where 

researchers studying frequency and 

diversity have spotted 24 cetacean 

species. Their surveys indicate that 

the best weather conditions for whale-

watching tours are on the southwest 

coast, which offers some protection 

from prevailing currents, making it 

a good area for both resident and 

visiting whales to find food and raise 

their calves.

While snorkeling with the whales, I 

took pictures of friendly families with 

adults and calves playing together and 

investigating the researchers at the 

surface. The whales are very social and 

have inquisitive attitudes. The pod has 

a strong bond and does everything 

together: resting, hunting, socializing, 

playing, traveling and burial.

It was heartbreaking to witness 

the pain of a pod in which two 

females were carrying their newborns 

(both were dead at birth) in the 

open ocean for days, reluctant to let 

go. Judging from the behavior of 

the dominant male and the other 

females of the family, the loss of the 

newborns affected the entire pod. 

Adult females swam closer to the 

two mothers, gently escorting them 

in their nowhere swim. The male 

kept us at a distance from the two 

females; he was never aggressive, 

but his intent in protecting the two 

mothers was clear. The pilot whales 

transmitted a great sadness that we 

couldn’t help but feel. 

TOPSIDE ACTIVITIES

There are a lot of choices when 

not diving. You can visit the laurel 

forest at the Rural de Anaga Park, 

take a walk along the low vineyards 

of Tacoronte-Acentejo and sample 

wine, or explore the many scenic 

hiking trails. Near Los Cristianos 

and Playa de las Americas a road 

full of hairpin turns leads to Vilaflor 

(and its forest of Canary pine trees) 

and to Mount Teide National Park, 

where you can see the wide Las 

Cañadas caldera that circles it. Inside 

the park you can visit the craters of 

Pico Viejo and Montaña Mostaza 

(two smaller peaks below Mount 

Teide), observe the strange rock 

formations called Roques de García 

and get a view of the mountain 

from la Cueva de Diego Hernández. 

Trekkers of different levels can find 

a suitable path for their skill set. 

Other activities include parasailing, 

windsurfing, golfing, horseback 

riding, cycling and more.

Wherever you go, Tenerife stands 

out for the ubiquitous presence of 

Mount Teide, with its peak of lunar 

appeal and colors. Forces of nature — 

the sun, ocean and volcanoes — and 

humans have designed the island’s 

scenery. For a fantastic view you can 

ride a cable car almost to the peak of 

Teide. When the nearly omnipresent 

blanket of clouds overhead lifts away, 

you can see the coast of Morocco 200 

miles in the distance and the ocean 

around you that hides the 12,000 feet 

of an old volcano that reaches to the 

seafloor below. AD
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Cueva de las

Morenas

The Bufadero

La Arenita

Tenerife

Los
Cristianos

ATLANTIC OCEAN

How to Dive It

GETTING THERE: The best way to get to Tenerife 

is to fly to Madrid, Spain, and from there to Tenerife 

North (TFN) or Tenerife South (TFS) airports. To get 

to the harbor, you can rent a car at the airport or 

take a taxi. Most dive sites must be reached by boat 

from one of the coastal ports. Tenerife has a wide 

range of accommodation options, including hotels, 

apartment rentals, camping, villas and more.

CONDITIONS: The coastal climate is subtropical 

oceanic. It is very mild and sunny most of the year, 

and the little rainfall that occurs is typically from 

October to March. Prevailing winds are northeast 

trade winds. Diving and navigation are safe on the 

protected south side of the island. Diving takes 

place all year, but the best conditions are from May 

to November, when the average water temperatures 

range from 68°F to 75°F (20°C to 24°C). Depending 

on conditions, underwater visibility can often be 

more than 100 feet (30 meters).

Left, from top: Common octopus (Octopus vulgaris), 

diver and black coral (Antipathella wollastoni ), bull ray 

(Aetomylaeus bovinus), fangtooth moray (Enchelycore 

anatina) and black moray (Muraena augusti )

Below: Fishing boats in the harbor at Los Cristianos

Special thanks to Arona Son Atlántico and Ministerio 

para la Transición Ecológica y el Reto Demográfico for 

access to marine protected areas.
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A LOT OF LITERATURE DISCUSSES the quality of breathing 

gases, contaminants we should be concerned about, how to analyze 

them, and their toxic effects. There are many standards and guidelines 

for safe limits, including the results of various occupational health and 

safety studies on the effects of extended exposure. 

For diving, the situation is different. Many compressed-gas 

safety standards are based only on breathing at or around sea level 

(1 atmosphere absolute, or ATA). Commercial and navy diving 

experts have based their limits on contaminant exposure for 

extended times at depth. So what are safe limits for recreational 

diving with much shorter exposures than navy divers? Particularly, 

what is a safe limit for carbon dioxide (CO2), the most abundant 

potential contaminant? 

There are significant discrepancies in international publications, 

which leads to a question: If the amount of CO2 in compressed air 

allowed for recreational diving in the U.S. is double the European 

recommendation, does that mean the U.S. Navy or Compressed Gas 

Association (CGA)1 standards do not apply to recreational diving? 

Almost all divers have some knowledge about how CO2 affects 

them. A safety-conscious diver should also know how to review a 

filling station’s air-quality analysis certificate with some idea of what 

to look for and be able to discuss concerns about whether standards 

are being met or if there is surrounding environmental pollution.

Many studies exist about the physiological effects of elevated 

CO2 in occupational situations. The results published in health 

and safety standards and codes of practice throughout the world2

focus on an eight-hour working day. Due to much shorter 

exposures, recreational divers could, in theory, easily manage 

significantly higher levels.

The NOAA Diving Manual (4th edition) describes the relationship 

between concentrations, exposure limits and symptoms in terms 

of zones. Table 1 (based on Figure 1) provides a brief correlation 

between these zones and the units of measure used. The last column 

indicates the level of CO2 in a scuba cylinder that would produce 

the corresponding maximum surface equivalent value (SEV). A 

cylinder containing 1,950 parts per million (ppm)3 of CO2, for 

example, would achieve an SEV of 15,000 ppm (the upper limit 

for Zone 1) at a depth of 220 feet of seawater (fsw), 67 meters of 

seawater (msw), or 7.7 ATA.

Although these are not trivial values, they have no real meaning 

to us unless they are associated with the effect on a diver during a 

typical dive. Figure 1 depicts the effects of a 60-minute dive based 

on the SEV levels of CO2 contained in a charged scuba cylinder.

Figure 1 illustrates the resulting physiological conditions by zone 

based on U.S. Navy research, but they do not correlate well with Figure 1: Relationship of physiological effects in CO2 partial pressure4

CARBON 
DIOXIDE 
SAFET Y

By Francois Burman, Pr.Eng., M.Sc.

WHAT IS A SAFE CO2 LEVEL 

IN OUR BREATHING AIR?



Zone PCO2 % CO2 at 1 ATA ppm at 1 ATA ppm in the cylinder

I 0–0.015 0–1.5 0–15,000    1,950

II 0.015–0.023 1.5–2.3 15,000–23,000    2,990

III 0.023–0.066 2.3–6.6 23,000–66,000    8,570

IV 0.066–0.100 6.6–10 66,000–100,000   13,000

V ≥ 0.100 ≥ 10 ≥100,000 >13,000

Table 1: NOAA zone values after the initial equalizing phase and for a one-hour exposure
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published data from other sources, perhaps because the 

U.S. Navy expects their divers to be at a much higher 

level of fitness than the average occupational worker or 

recreational diver. The value of Figure 1 is in the trend of 

resulting conditions with the exposure time.

Before deciding on realistic, safe and achievable levels, 

we must remember that reactions to elevated levels of 

CO2 vary depending on the individual. The amount of 

physical activity during a dive has a direct relationship 

with CO2 production in the tissues and is independent 

of the levels in the inhaled 

compressed gas.

Limits should be based on 

what is safe for a recreational 

diver who is certified as fit to 

dive by a qualified physician, 

assuming relatively strenuous 

dive activities. The assessment 

of fitness to dive and what 

is considered strenuous can 

be broad and subjective. 

We can review the research 

into acceptable CO2 levels 

under three conditions: at 

pressure (submarine and navy 

dive medicine), in an eight-

hour working environment 

(occupational health and 

safety), and during long-term 

continuous exposure (NASA 

space capsule environments). 

The results indicate that divers 

can tolerate similar levels to 

what these conditions cause in 

most cases.

ppm (%) at 1 ATA Effect Resulting conditions

250–350 
(0.025%–0.035%)

None Low CO2 environment

351–1,000 
(0.035%–0.1%)

None Typical well-ventilated indoors

1,001–2,000 
(0.1%–0.2%)

Complaints Poor air, drowsiness after several hours

2,001–5,000 
(0.2–0.5%)

Increased Respiration
Increased respiration rate, possible headache 
commencing after several hours

5,000 ppm (0.5%) is the maximum workplace eight-hour exposure.

5,001–10,000 
(0.5%–1%)

Onset of symptoms
Potentially: fatigue, anxiety, loss of energy, jelly legs, 
poor concentration, drowsiness

10,001–20,000 
(1%–2%)

Commencement of 
hyperventilation

Lung ventilation up to 50% and headache for some 
people after 60 minutes; elevated blood pressure

20,001–40,000 
(2%–4%)

Serious
Dyspnea (from 30,000 ppm), significant headaches 
after several minutes

25,000 ppm is the National Research Council (NRC) recommended maximum one-hour exposure level6

40,001–50,000 
(4%–5%)

Severe breathing
Violent panting, severe headache, dizziness, 
commencement of danger-to-life while submerged

50,001-100,000 
(5%–10%)

Potentially irreversible 
or fatal

Serious disturbances, unconscious or near 
unconsciousness commencing from one minute

≥100,001 
(≥10%)

Unconscious
Spasms from above 150,000 ppm (15%), coma, 
possible death after one minute

Table 2: Expected diver physiological effects with increased CO2
5
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Maximum depth and bottom time are also important 

criteria to consider when determining maximum CO2

exposure levels. The deeper we dive, the shorter the 

bottom time, which the decompression time and the gas 

used to decompress will determine. A dive to 220 fsw will 

usually not exceed 15 minutes at this depth unless a longer 

decompression obligation is accepted. A shallower dive to 60 

fsw with a 50-minute bottom time extends exposure but also 

allows a higher CO2 level to remain within the safe SEV.

CO2 complicates safe exposure because it accumulates in 

our tissues over time (see Figure 1). The longer the dive, the 

more CO2 we accumulate and the closer we move toward 

the next higher zone. To remain in Zone 1 after 60 minutes 

and avoid symptoms, the CO2 SEV should be no more 

than 15,000 ppm. To keep within Zone 2, where you may 

experience minor symptoms, the CO2 SEV should be no 

more than 23,000 ppm. A CO2 limit would have to apply 

to all dives, not just those when specific planning considers 

exposure and time. Limits are there to keep people safe 

under all expected conditions. 

If we transpose the values to cylinder concentration 

for the deepest exposure (220 fsw), we know that to 

avoid exceeding Zone 2, the CO2 level in the cylinder 

should not exceed 2,990 ppm (which equates to an 

SEV of 23,000 ppm). The maximum value to avoid 

exceeding Zone 1 would be 1,950 ppm (which equates 

to an SEV of 15,000 ppm). Based on maximum expected 

depths (regardless of the breathing gas) and bottom 

times determined by realistic recreational decompression 

obligations, these limits are extremely conservative.

Building on these considerations, we can conclude that 

for regular breathing air during conservative open-water 

and open-circuit diving, a level of 2,000 ppm in a filled 

scuba cylinder is considered safe and acceptable. This 

value encompasses the levels of CO2 currently in the air 

and local CO2 production, such as from a restaurant or 

passing vehicles. It is also important to note that sources 

of carbon monoxide (AlertDiver.com/Carbon-Monoxide-

Safety) and CO2 are not significantly different.

Dive shops should continue to regularly collect and 

analyze air samples — preferably quarterly but at least 

annually. CO2 monitors are not cheap, which means that 

many dive centers and most recreational scuba divers 

typically would not own an analyzer. Based on only 

periodic air sampling, a cautious compressed-gas filling 

facility should trace the source of excess CO2 production. 

A CO2 value above 400 ppm indicates a level above 

the standard ambient level. The current CGA limit of 

1,000 ppm, even though it is 50 percent higher than the 

European limit, will most likely not cause adverse effects 

at depth. This limit is conservative and safe. AD
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Notes: 1. The current applicable reference in the U.S. is CGA G-7.1-2018 with the commonly referred to Grade E (scuba) air specification of ≤ 1,000 ppmv. • 2. Several 

acronyms are found in occupational health and safety standards and guidelines, some indicating instantaneous levels and others the accumulated exposure during 

an eight-hour working day throughout the life of a worker. The threshold limit value (TLV) describes the upper exposure limit for work in hazardous environments. 

The permissible exposure limit (PEL) is the legal limit allowed in specific regions or countries. The eight-hour derivative of PEL is the time weighted average (TWA). 

The recommended exposure limit (REL) is simply a recommended guideline but is intended to supersede the PEL once adopted. • 3. The term ppm (parts per 

million) in this article is relative to volume: that is, parts per million by volume (ppmv). • 4. This figure is a partial replica of Figure 3.11 in the NOAA Diving Manual

(4th ed.), originally extracted from the U.S. Navy Diving-Gas Manual (1971). The original data is attributed to Dr. C.J. Lambertsen in the 1971 paper “Carbon Dioxide 

Tolerance and Toxicity” (Environmental Biomedical Stress Data Center, Institute for Environmental Medicine, University of Pennsylvania Medical Center, Philadelphia; 

IFEM Report No. 2-71). • 5. The author correlated the values in this table from data published by the National Oceanic and Atmospheric Administration (NOAA), the 

National Institute for Occupational Safety and Health (NIOSH), the Occupational Safety and Health Administration (OSHA), the Environmental Protection Agency 

(EPA) and the National Research Council (NRC). The effects and conditions vary significantly among divers. • 6. The NRC recommended Emergency Exposure 

Guidance Level (EEGL) for a one-hour exposure is 25,000 ppm (National Research Council. Emergency and Continuous Exposure Guidance Levels for Selected 

Submarine Contaminants: Volume 1. Washington, DC: The National Academies Press, 2007. https://doi:10.17226/11170). Chapter 3 contains a summary of relevant 

epidemiologic and toxicologic studies on CO2. The wide range of studies reviewed shows significant variations in conditions based on specific exposure levels; the 

EEGL is very conservative, accounting for the level at which dangerous conditions may present.
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Divers who know how to read and interpret a filling station’s air-quality 

analysis and who understand the basics of CO2 levels in a scuba 

cylinder can make informed decisions about their safety.
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HUMPBACK WHALE SPLIT SHOT

Khuriya Muriya Islands, Sultanate of Oman

This humpback whale (Megaptera novaeangliae) was swimming close to the surface 

of the Arabian Sea, allowing for this split shot with brown desert mountains in the 

background at the Khuriya Muriya Islands in the Sultanate of Oman. This may be one of 

the most instantly recognized underwater photos because Adobe licensed it to appear as 

the opening image for their Lightroom Classic software. Photo by Tobias Friedrich 
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I N T E R V I E W  W I T H  T O B I A S  F R I E D R I C H
T E X T  B Y  S T E P H E N  F R I N K
P H O T O S  A N D  C A P T I O N S  B Y  T O B I A S  F R I E D R I C H

AS TOBIAS FRIEDRICH APPROACHES his 40th

birthday, he has already amassed a significant portfolio of 

meaningful images. The internet has dissolved boundaries 

of “who lives where,” landlocked Germany in this case, and 

photographers more easily have a global reach. The most 

astounding and technically challenging images I see online 

often bear his copyright. I am intrigued by what it takes to 

succeed in underwater photography as a career, especially 

outside of our North American zone of familiarity.  

Friedrich is too young to have watched The Undersea 

World of Jacques Cousteau in its first airings, but reruns 

captivated his imagination as a child. His parents would 

often travel on holiday to the Mediterranean from their 

home in Wiesbaden, a mid-sized city near Frankfurt. 

Friedrich would often see scuba divers gearing up on 

the beach and slipping beneath the sea. His TV-fueled 

imagination pondered what great adventures they might 

be having. By the time he was a teenager, the fantasy of 

scuba diving had given way to a different lifestyle and the 

demands of higher education.  

After graduating high school, he opted for a “social 

year” performing work for the greater good of the people 

instead of joining the military as part of his mandatory 

year of service. He became a paramedic and likely would 

not have tried diving, but a friend offered everyone in his 

program free scuba classes. By the time he was 20 he had 

his dive certification, but he had to carve out time for any 

subsequent dive opportunities from his emerging career 

in information technology (IT).

Friedrich started taking dive trips to affordable 

destinations that catered to Europeans. He repeatedly 

visited Spain and the Red Sea in those years, and 

underwater photography was just a hobby to show friends 

and family what he was seeing on his dive holidays. In 

2003 he purchased a compact Olympus point-and-shoot 

for his first camera, but by 2007 he had replaced it with a 

digital single-lens reflex (DSLR) camera in an underwater 

housing, and his images had a sharp uptick in quality.  

SUNSET REEF SPLIT SHOT

Sharm el-Sheikh, Egypt, Red Sea

Split shots are not easy, usually because the 

world above the surface doesn’t match the 

world below. Near Sharm el-Sheikh, Egypt, 

is an ideal position with a shallow reef for 

underwater photographers to get some nice 

shots. Sunset is the best time to do the split 

shots here. It’s important to find a beautiful 

spot on the reef and wait for the sun to be 

just above the horizon for the perfect shot. 
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Stephen Frink: I began shooting 

digital in 2001. If you started in 

2003, I’m guessing that you never 

shot film on your way to becoming 

an underwater photographer.

Tobias Friedrich: I can’t say I never 

shot film because I tried a few trips 

with a Nikonos RS and a Nikonos II, 

but it was more for the experimental 

nature of learning what came before 

than to depend on it for image 

capture. It is better to learn with digital 

because of the immediacy of review, 

which helped me learn more quickly. 

Both film and digital have difficulties 

and advantages. Digital helped me 

improve rapidly, but perhaps when 

you were shooting film as an emerging 

photographer there weren’t as many 

people trying to do the same thing.  

I sometimes have people attending 

my photo seminars who may make 

only a couple of dive trips per year. It 

could be four to six months between 

holidays, so while they might be quite 

proficient by the end of the trip, they 

will lose some of their abilities in the 

downtime. Digital photography helps 

them get up to speed more quickly, 

but nothing takes the place of getting 

in the water and shooting, being self-

critical of your results and continually 

trying to improve.

As your photography improved in 

quality and became marketable, 

how did you monetize your images? 

What’s the path to success for a 

German underwater photographer?

I can’t speak for everyone, but my 

first step down the path was with 

small German dive magazines. You 

have probably never heard of them, 

and many aren’t in business today, 

but it was exciting to see my first 

photographs in print.

My first mainstream feature in a 

German dive magazine was in 2010 

and was about diving in rivers in 

Switzerland. While that was great for 

my ego, it was still hard to make a 

living with underwater photography, 

and my day job in IT kept me afloat 

during those early years. Working a 

lot of overtime gave me more time off 

and money to spend on dive travel. 

Everything I did in my professional 

life was to support my passion for 

diving and underwater photography. 

By 2013 I had steady editorial work 

from the two big German dive 

magazines, Unterwasser and Tauchen.  

I’ve heard from our mutual friends 

that you had a big health scare 

about the same time you were 

starting to hit your stride with your 

commercial photography career.

In 2013 I was diagnosed with cancer 

in my right sinus, and I stopped 

all activities that didn’t relate to 

treatment. I did six months of 

IMAGING

SHOOTER
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chemotherapy and then six weeks of 

targeted radiation therapy. It was a 

rare form of cancer — especially in 

adults — with about a 20 percent 

five-year relative survival rate. I 

didn’t know if I would ever be able 

to dive again, although surviving was 

my most important concern. After 

18 months of healing I was able to 

get back in the water and have been 

diving ever since.

Cancer and the quiet time I had 

to contemplate my life while I was 

healing brought some clarity. I didn’t 

know how much time I had in life, 

so I decided to quit my IT job and 

live my dream. All my friends said, 

“Don’t do it. You’ll never make a 

living in underwater photography.” 

But my decision wasn’t about making 

a living; it was about how I wanted 

to live. My new philosophy is if you 

want to go to the Galápagos, go to 

the Galápagos. Fulfill your dreams. 

That’s what diving and underwater 

photography are to me.

Part of my formula was to 

embrace the magazine work that 

funded my dive travel, and the 

stock photography I shot while 

on the road provided a nice 

incremental income. How has that 

worked out for you in the new era 

of photography on the internet?

I don’t sell my photos through 

agencies now. Taking a picture and 

making it perfect in postprocessing is 

the easy part. A lot of work goes into 

captioning, keywording and all the 

other things you have to do to make 

an image suitable for submission to 

a stock agency. All of that effort to 

ensure a photo appears in a keyword 

search on an agency website would 

earn only about 3 euros on a sale.

I prefer projects that provide a 

day rate. Early in my career some 

parents hired me to shoot portraits 

of their babies underwater. Hotels 

and tourist boards are good sources 

of work, either by purchasing 

generic underwater imagery or 

hiring me to shoot something 

unique for their property. Many 

magazines are still publishing my 

images as well.

One of the best projects I have 

now uses time-lapse photography 

underwater. I sometimes get two or 

three weeks at a location to do this 

kind of work. I enjoy this new way 

of seeing things underwater. I shoot 

panoramas and use slow shutter 

speeds and time-lapse techniques as 

examples of seeing the familiar in 

new ways. It inspires me and makes 

me a better photographer. I hope 

that I can communicate uniquely 

and that when people view my 

portfolio they see things differently 

than they have before.

CHRISOULA K ENGINE ROOM PANORAMA

Abu Nuhas, Red Sea, Egypt

I wanted to show the entire engine room of the Chrisoula K wreck. The 

difficulty here is positioning the lights so they are not too bright but also 

illuminate the inside to create depth and perspective. Because this wreck is 

popular in the high season, we had to wait for a time when not many divers 

were inside the engine room. If other divers were there, we had to make 

sure they didn’t take the lights. After half an hour with no other diver in the 

engine room I finally got the lights right for this panoramic shot. 



MANDARINFISH MATING   (BELOW)

Banda Neira, Banda Sea, Indonesia

I have made many mandarinfish-mating dives, but I was never satisfied with 

the results. The mating fish are not easy to photograph because the action 

lasts only a few seconds. In that short time either the fish would turn the 

other direction, the camera wouldn’t focus because I couldn’t risk startling 

them by adding light, or I would press the shutter too early or too late. To 

increase the challenge for getting this shot, I was using a snoot to get rid of 

the unappealing background. I had the chance to take just one image, and I 

was happy that the one shot turned out to be quite nice.

MORAY EEL IN THE CHRISOULA K WRECK   (OPPOSITE, TOP)

Abu Nuhas, Red Sea, Egypt

I was waiting inside a room in the Chrisoula K wreck for another 

photographer to finish so we could continue the dive. A huge moray eel 

approached me from behind and swam into the cargo deck just a few 

inches away from my head. I was quite surprised and pointed for the other 

photographer to get a shot because he was in a better position than I was. 

He didn’t react, probably also too surprised to take a photo, so I took the 

chance and swam a few yards after the eel to get a few images before it 

disappeared further into the wreck. The other photographer in the picture 

was coming from outside the wreck to get a shot as well. 

GRAY REEF SHARK BENEATH THE SURFACE   (OPPOSITE, BOTTOM)

Fathers Reefs, Papua New Guinea

This was probably the worst night dive I have had. For the first time my 

mask broke during a dive, and so much water came in during the first few 

minutes that I couldn’t clear it fast enough. I had to abort the dive after 

about 20 minutes and ascend to the safety stop. At the line I recognized 

some gray reef sharks circling me. I knew they wouldn’t harm me, but I 

couldn’t keep my eyes open due to the amount of water in my mask. After 

I reached the boat the sharks were still near the surface, checking out the 

light of the liveaboard. While lying on the dive deck of the boat, I took some 

photos that turned out quite nice. The focus light that was still on from my 

dive made it possible for the camera to get a sharp image.

IMAGING

SHOOTER
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REEF SQUID WITH LONG EXPOSURE

Tulamben, Bali, Indonesia

This reef squid checked out my camera during a 

blackwater dive in Bali, Indonesia. Usually the squids stay 

for a little while because they are fascinated by the light 

of the downline. They pause for a moment if you point 

your dive light at them, and you can get some images of 

them before they realize their situation and swim away. 

After taking some standard shots of this fellow, I wanted 

to try something different, so I set my shutter speed for 

one second to capture its movement. It’s not easy to find 

the right moment. You can’t see the squid’s movements 

while exposing because the camera’s shutter is up, but 

with patience and a little luck you can get a good shot.
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IMAGING

SHOOTER

MANTA MADNESS  (RIGHT)

Hanifaru Bay, Baa Atoll, Maldives
Reef manta rays come together to feed at 

this protected area, especially after the full 

moons between August and October, when 

the plankton aggregates are especially high 

here. After taking some photos, I changed my 

perspective to get something different for my 

portfolio. My plan was to get a manta from 

below with the sun rays coming from behind. 

Luckily there was not one but nine mantas 

swimming in the right direction to get the shot 

I wanted. Scuba diving is no longer allowed in 

Hanifaru Bay, part of the Baa Atoll UNESCO 

Biosphere Reserve, but some snorkeling tours 

are available. I took this photo when the area 

was still open for diving.

SEVENGILL SHARK  (FAR RIGHT)

Simon’s Town, South Africa
Simon’s Town, near Cape Town, South 

Africa, is a prime location for photographing 

sevengill sharks. Many other sharks are there, 

but none with the distinct feature of seven 

gills instead of the usual five. The sharks are 

quite easy to photograph because they don’t 

mind divers and are more likely to swim into 

divers than turn away. My idea for this photo 

was to take an image of sevengill sharks in 

the kelp forest, their natural habitat, where 

they hide from one of their predators: the 

great white shark.

ICEBERG SPLIT SHOT  (BOTTOM  RIGHT)

Tasiilaq, East Greenland
I took this image during my first expedition 

to Greenland. It was summer, and the ice and 

icebergs were rapidly melting. This iceberg 

was in the bay near where we stayed in East 

Greenland. As we approached across the small 

fjord, we realized the algae bloom made the 

visibility poor. Before we went diving, I wanted 

to take a split shot of the iceberg from the 

surface, but the freshwater layer on top made 

it difficult to get a nice shot. I had to get very 

close to the iceberg to see its structure as well 

as the other diver in the image. 

THISTLEGORM WRECK PANORAMA   (BELOW)

Sharm el-Sheikh, Red Sea, Egypt
I had been thinking about this shot for a long time. A few years earlier I had a taken a photo from the same spot 

and had been quite happy with it. But after some time I became disappointed because it did not show the whole 

cargo deck as I remembered it. This time I planned to do a panoramic image at the same location to show the 

lower cargo deck of the Thistlegorm as much as possible. The wall of the cargo deck prevented me from getting 

a decent angle, so I had to place the camera on the wall and then turn to the other side in the middle of creating 

the panorama. My strobes provided enough light to illuminate the motorcycles, and I installed some lights in the 

trucks to the left and right of the motorcycles to have more depth of field in the image. The image needed some 

fine adjustments in postprocessing, and I was happy when the image merged perfectly. AD
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IMAGING

PHOTO TECHNIQUES

IN TODAY’S QUICKLY CHANGING WORLD,

the phrase “now trending” appears almost everywhere. 

We see it in marketing schemes, news alerts, Twitter 

feeds — anything to grab our attention. Trends play a 

significant role in influencing swaths of cultures to lean 

one way or the other, particularly in the arts.

It’s easy to see trends in underwater photography 

by surfing through social media photography forums, 

which can be great places to glean inspiration from 

new ideas and concepts. It’s important to remember, 

however, that many of those images could be the result 

of extensive editing. Some photo contests now ask for 

the RAW form of the winning images to ensure that 

the photographers’ skills and equipment rather than 

postproduction software created the photos.

Trends aren’t always new ideas but can be recreations 

of proven classics done differently. It can sometimes 

be difficult, however, to figure out how the shooters 

made some of the interesting images. While we can see 

the skills used, only experience can truly teach us the 

techniques. The following are some of the latest trends 

in underwater photography. I encourage you to try 

something different. 

Motion blur is currently a popular technique for 

underwater photographers. It’s a great way to convey the 

energy of movement, regardless of angle or whether the 

subject is moving. The mechanical aspect of capturing 

the motion is simple: Slow your shutter speed, allowing 

ambient light to enter the frame after the flash has 

cycled and while the shutter remains open. If your 

subject is moving, the camera will catch the blur. If the 

subject is stationary, panning can create the appearance 

of movement. The direction of the blur (either in front 

of or behind the subject) will depend on whether you 

are using front-curtain or rear-curtain synchronization 

on your strobes.

When creating a blur, strengthen your composition by 

providing a sharp point of reference to anchor viewers in 

the image and allow them to discern what is happening 

in the photo. If you are photographing a school of fish, 

for example, quickly scan the school of fish, search for 

their eyes, focus on one or more of the fish in your 

leading line, and then release the shutter and hold the 

camera steady. The strobe flash will freeze the leading 

line as the sun provides continuous ambient light, which 

will allow the camera to capture the movement of the 

fish. This technique is great for singular, fast-moving fish 

as well as schooling fish or anything reflective. 

To exaggerate the effect, use the same technique as 

above, but begin your pan and release the shutter while 

panning laterally in the same direction that the fish are 

moving but slightly faster to create a trailing edge with a 

more pronounced effect. Any backscatter or particulate 

in the water will also become part of the grand design, 

which can come in handy when you are shooting in a 

turbid environment.

For these or any other techniques, the best advice boils 

down to practice and shot selection. If you have a big 

trip coming up, practice these techniques ahead of time. 

Getting a feel for how they work and developing a little 

muscle memory beforehand will help when you need it 

the most. You might even kick off the next big trend.

Text and photos by Mike Bartick



ALERTDIVER.COM  |  105

Orange Eel   Low-key image   1/100 sec, f/14, ISO 320

Low-key lighting creates a dark feel. Alfred Hitchcock is famous for using shadows to 

emphasize low-key light. This technique, which uses shadow to emphasize strong lines, 

works particularly well when the subject is macabre or has definitive shapes. Try different 

lights or experiment with colors; for an added touch, try using a snoot on the subject’s 

eye to bring back a little color. A high f-stop will keep the foreground shadow dark, while 

a slow shutter speed will allow for the colored backlight to creep into the frame and 

do its job. Using a colored light can be helpful when you are shooting on the substrate 

or where the subjects live within objects or among algae or seagrass. Some new lights 

allow a shooter to change the color on the fly by using a flip-down filter or a color wheel. 

Some lights can also pulse with a higher intensity when using a fiber-optic trigger. 



IMAGING

PHOTO TECHNIQUES

Snowflake Hairy Frogfish   High-key image   

1/200 sec, f/6.3, ISO 80

High-key photography is another emerging style with 

old roots, but some underwater shooters mistake it for 

overexposure. This technique, which works well on land or in 

water, borrows heavily from studio photography with multiple 

light sources. In a studio, the key light is the primary source 

measured for exposure before the shots and could either be 

high key or low key. When done correctly, the background will 

appear washed out, creating an image without any shadows or 

contrast, giving it a bright, sanguine feel. 

There are several approaches, but the basic principle is the 

same: Fill the shadow. One strobe at the 12 o’clock position 

above your camera will create a shadow below your subject, 

and a second strobe positioned low, at approximately 9 o’clock 

or 3 o’clock, will fill the shadow. This technique is tricky and 

not possible in every situation, but it is fun to attempt.

Speeding Seahorse   
Strobe with off-camera light and snoot, slight pan to the right  

1/8 sec, f/18, ISO 125

With the freedom of using off-camera lighting with snoots, you can 

move your camera as little or as much as you like. Employing a friend 

or a tripod to hold the snoot in a stationary position is essential for 

creating this style of image. Instead of a dramatic swing of the camera, 

a macro shot with blur will require only a slight twitch. Playing with this 

technique is a lot of fun and will deliver instant results.
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Snapper Rush Movement and panning   1/8 sec, f/29, ISO 320

This school of snappers was very nervous about several nearby 

marauding sharks and bolted from danger with audible energy. As they 

moved, I released the shutter and panned slightly faster in the same 

direction as the fish were moving. This technique works well for larger 

animals and when the ambient light is strong. The flash from the strobes 

provides the color and contrast, while the ambient light and slow shutter 

speed help to capture the movement. As you can see from the blur 

behind the fish, I used rear-curtain synch on my strobes.  

With slight modifications to lighting, this technique can create some 

unusual macro images too. Photographers usually shoot macro subjects 

using higher f-stops and shutter speeds, so we must allow more light to 

enter the frame. Controlling it using an off-camera light and a snoot is 

helpful, particularly when panning. It is also important to control ambient 

light, which can help to create a texture in the image when panning, 

unlike regular snoot shots. 

Frogfish Blur
One strobe with an off-camera fiber-optic snoot

1/15 sec, f/16, ISO 250

Effectively using a snoot in a sunny, shallow environment can be 

challenging due to the abundance of ambient light. Even at a low ISO and 

fast shutter speeds, ambient light can still bleed into the frame. Rather 

than trying to eliminate that ambient light, use it to your advantage by 

panning your camera. Concentrate the strobe flash on your subject, focus 

on the eye, begin a slow pan, and release the shutter. Slowly moving the 

camera as you release the shutter will help to keep the subject sharp and 

in the frame. 

Colored light can provide ambient lighting on a night dive. Blue and 

red are included in most lights on the market today, so have fun and 

experiment with what you might already own. AD

Blenny with Bokeh   Snoot with backlighting and steel wool

1/100 sec, f/9, ISO 100

Bokeh is a naturally occurring photographic phenomenon that is primarily 

achieved by nearness to the subject and open f-stops. It’s possible 

to enhance the bokeh effect by using something reflective such as 

embellished fabric or steel wool in the background.  

Place clean steel wool approximately 8 inches to 12 inches behind your 

subject, and illuminate it with your light. The reflected light will create a 

pattern in the background, which is further distorted by the proximity to 

your subject and a wider f-stop. A large aperture such as f/9 or greater 

will smooth the bokeh texture, making it appear as free-floating bubbles, 

and a smaller aperture such as f/14 will make it appear more like octagons 

with harder edges.

Blue Ribbon Eel Swirl   Reflection tubes   1/200 sec, f/14, ISO 125

Using reflection tubes (also known as swirl tubes) is another simple way 

to create interesting and unique images. A reflection tube is a chromed 

aluminum pipe held up to the outside of your lens port. The chrome 

creates a distorted swirling reflection that your camera’s lens will pick 

up. The reflection from the inside of the tube will appear on the outside 

edge of the image. The pattern changes almost like a kaleidoscope as you 

move around photographing your subject.

It’s possible to improvise a swirl tube using PVC or copper pipes with 

a reflective material inside, or you can purchase a premade tu be that has 

a 67mm thread mount to fit on a flip adapter made for diopters. With a 

wider angle of view, such as with a 60mm macro lens, you should use a 

wide-diameter tube. For a longer lens, such as a 105mm macro, you will 

need a longer tube.



108  |  SECOND QUARTER 2020

GEAR

C
lear vision is 

important for more 

than just enjoying a 

dive. Not being able 

to see your gauges or 

find your way back 

to the dive boat if separated from the 

group can be hazardous. 

“Accurate vision is essential to 

overall dive safety,” says Dr. Robert 

Sanders, medical director at the 

Johnson Space Center’s Neutral 

Buoyancy Laboratory and a specialist 

in undersea and hyperbaric medicine.

To understand the options 

for divers who require refractive 

correction, a basic knowledge of 

how the eye works is helpful. Light 

enters through the cornea, where 

the focusing process begins, and 

passes through the pupil. The lens 

further focuses the light onto the 

retina, where photoreceptors convert 

the light into electrical signals 

that move to the optic nerve. In 

many individuals, the light is not 

precisely focused on the retina, and 

this is correctible with prescription 

lenses. Common conditions include 

myopia (nearsightedness), hyperopia 

(farsightedness), presbyopia 

(difficulty focusing on close objects) 

and astigmatism (irregular curve of 

the cornea or lens). 

A variety of products are available 

— including contact lenses, stock-lens 

masks and custom lenses — that can 

help improve your vision underwater. 

PREMADE LENSES

Premade or stock-lens dive masks are 

readily available off the shelf at many 

dive stores or online. These lenses 

can correct the sphere (nearsighted 

or farsighted) portion of your 

prescription in powers 0 through -8.00 

and 0 through +4.00. Purchasing 

one at a dive store can help ensure a 

proper fit. Stock-lens masks are an 

excellent option for divers with mild 

astigmatism (cylinder correction under 

0.75) and no other vision issues. 

Some individuals cannot use stock-

lens masks because their spherical 

correction is greater than what the 

stock lenses can correct.

CONTACT LENSES

Contact lenses offer several 

advantages. They are available 

in a wide range of prescriptions, 

including multifocal and astigmatism 

corrections, and provide uninterrupted 

corrected vision before, during and 

after a dive. 

“Any water is prone to bacteria,” 

Sanders cautions, “so if you open 

your eyes underwater when water 

is in your dive mask, it is always a 

good idea to remove your contact 

lenses after the dive and clean them.” 

There are no current records of 

how many divers wear contact lenses 

while diving, but about half of contact 

lens wearers report swimming while 

wearing their contacts.1 While rare, 

complications from contact lenses 

and water contact can be severe. A 

study published in the American 

Journal of Ophthalmology showed that 

85 percent of cases of Acanthamoeba

keratitis — an infection of the cornea 

that is caused by a freshwater-residing 

amoeba and can lead to blindness 

— were observed in contact lens 

wearers who wore their lenses while 

swimming or diving.2

Contact lenses can also be easy 

to lose. A diver should always carry 

spare lenses if losing a pair would 

make diving impossible. 

Please consult with an eye care 

professional before considering 

wearing contacts while diving to 

ensure you follow any up-to-date 

guidelines and recommendations. 

TRADITIONAL CUSTOM  

DIVE MASK LENSES

Dive mask lenses are typically glass 

due to its unique scratch resistance and 

optical clarity. Most prescription dive 

mask manufacturers that make custom 

dive mask lenses use glass, but one 

company in Florida uses polycarbonate 

or plastic lenses. In general, refractive 

dive mask lenses come in two varieties: 

drop-in or laminated. Drop-in lenses 

are available for a limited prescription 

Prescription Dive Masks
Text and photos by Joshua Nowitz
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range (including astigmatism 

correction) for some masks. Laminated 

lenses are installed in a lab, can be 

applied to any dive mask and can 

correct for any prescription, including 

prism lenses for divers suffering from 

double vision. 

Custom dive mask lenses are 

produced in your exact prescription 

and can correct even very large 

refractive errors caused by 

nearsightedness, farsightedness and 

astigmatism, ensuring the highest 

visual acuity underwater. High-

index glass lenses can reduce the 

lens thickness and provide sharper 

edge-to-edge clarity for divers with 

stronger prescriptions. 

READING LENSES OR BIFOCALS 

Almost all divers will develop 

presbyopia to some extent as they 

age due to the decreasing ability of 

the eye’s aging lens to focus on near 

objects. Some older people will have 

either nearsightedness or farsightedness 

along with their presbyopia, which 

will require both distance and near 

correction. There are various ways to 

address these issues while diving. Some 

dive mask lenses have a part of the 

lens that corrects only for near vision. 

These premade “gauge reader” dive 

masks are available to assist in reading 

gauges and dive computers. Divers 

who need a specific reading power 

or want a larger reading glass size for 

photography should consider having 

custom reading lenses permanently 

installed in their masks. Over-the-

counter stick-on reading lenses are 

available at most dive stores.

A Franklin bifocal mask is the 

most expensive option for near 

and distance correction. With two 

separate segments per eye, the diver 

can choose how much space they 

require for distance and close vision. 

A diver can choose to have 70 percent 

of the mask for near vision, for 

example, if they spend most of their 

time looking at a video monitor 

during professional underwater 

shoots. While progressive (no-line 

bifocal) lenses for dive masks are 

possible, they are expensive and 

provide little benefit to the diver 

because the intermediate distance is 

less valuable underwater, and issues 

with lens placement can cause more 

problems with progressive lenses 

than with traditional lens designs. 

Any quality dive mask can have 

prescription lenses installed, but 

not every dive mask is ideal for 

every prescription. The thickness 

of a corrective lens is a factor of the 

strength of the prescription, surface 

area of the lens and decentration 

(in nonoptical terms, where the 

diver’s pupil sits in the lens versus 

the geometric center of the lens). 

High-plus spherical lenses are convex 

and extend toward the center of the 

diver’s eye, so divers needing high-

plus correction should steer toward 

masks with enough volume to ensure 

the lenses don’t contact their face. 

Divers must also have backup 

options based on their diving and 

corrective needs. If the lack of a backup 

means the loss of liveaboard dives or 

photo shoots, it may be worthwhile 

to have an extra prescription mask. 

Divers who wear contact lenses 

should always have a pair of glasses 

available should they lose a contact or 

if the contacts cause irritation. 

Whichever corrective option a 

diver chooses, being able to see 

clearly will improve the quality and 

safety of every dive. AD

Joshua Nowitz is an optical technician 

and owner of a prescription dive mask 

manufacturer. He is a PADI instructor 

and has been involved in diving for more 

than 20 years. He has also worked as 

a sergeant at the Harris County, Texas, 

Sheriff ’s Office, which included time as 

the instructor for the dive team. 

Clockwise from far left: A prescription dive 

mask lens is in production. • The line is 

visible in this mask with a traditional bifocal 

lens. • Divers with a prescription mask 

should consider a backup option in case their 

primary mask fails. • There are many options 

for prescription masks that can improve your 

vision while diving.

Notes: 1. Zimmerman AB, Richdale K, Mitchell GL, Kinoshita B, Lam D, Wagner H, et al. Water exposure is a common risk behavior among soft 

and gas-permeable contact lens wearers. Cornea 2017; 36(8):995-1001. doi: 10.1097/ICO.0000000000001204. •  2. Dart JK, Saw VP, Kilvington S. 

Acanthamoeba keratitis: diagnosis and treatment update 2009. Am J Ophthalmol 2009: 148(4):487-499. doi: 10.1016/j.ajo.2009.06.009 
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WATER PLANET

THEY LIVE IN FAMILIES: 

pods that each have their 

own dialect and culture. Over 

millions of years they’ve evolved 

a formidable combination 

of intelligence, power and 

cooperative social structure that 

has placed them at the top of 

the oceanic food chain. The 

subject of ancient mythology over 

millennia, they remain one of the 

most revered creatures on Earth. 

Yet in 1977 when my friends and 

I drove from Los Angeles to the 

Pacific Northwest to photograph 

orcas for the first time, we knew 

little about them.

On San Juan Island we visited 

with Ken Balcomb, one of 

the world’s leading cetacean 

scientists, who kindly took us in 

and pulled back the curtain on 

the orcas’ world.

Balcomb was one of several 

pioneering researchers who were 

cataloging the southern resident 

orcas that frequent the waters of 

South Vancouver Island and Puget 

Sound. With just a glimpse of 

a dorsal fin’s shape or the subtle 

shades of a saddle pattern, he 

could rattle off the designations 

of orcas like the names of old 

friends. He flipped through his 

identification books to show 

us their family trees, pausing 

from time to time to point out 

the quirks of an individual. He 

explained to us that the J, K 

and L pods that make up the 

southern resident population feed 

primarily on Chinook salmon 

and, unlike their mammal-eating 

brethren, spend a lot of time 

socializing and playing. 

By Bob Talbot

T H E  L O N G  
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Pods of orcas are one of the Pacific Northwest’s iconic sights. We have to 

address the challenges to their survival to preserve these magnificent animals. 

G O O D B Y E

Looking out onto Haro Strait 

through Balcomb’s living room 

window, I found it hard to fathom 

that until just a year before our 

visit, southern residents were 

being captured for public display.

Over the next two decades 

I returned several times to 

photograph orcas in the waters 

off northern and southern 

Vancouver Island. 

After the success of Free Willy in 

1993, I traveled to San Juan Island 

again to continue filming wildlife 

for the sequel. My crew and I were 

excited by the public’s reaction to 

the film and elated that there was 

talk of rescuing the film’s star orca, 

Keiko, from the subpar facility in 

Mexico City that held him. 

On our first day on the water 

we were shocked by the scores 

of whale-watching operations 

that seemed to have popped up 

overnight, fueled by the public’s 

new and growing appetite to see 

orcas in the wild. I couldn’t help 

but acknowledge the unintended 

consequence of the world falling 

in love with Willy.

By that time threats to the 

southern resident population 

of orcas were coming to light. 

Increased boat traffic certainly 

wasn’t going to help the situation. 

The hope was that people’s new 

affinity for orcas would spur 

action to address the mounting 

and much more significant issues 

of overfishing, pollution and 

development affecting critical 

watersheds. Balcomb and others 

were sounding the alarm, but with 

the southern resident population 

still growing, there was little action. 
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In 1996 Keiko was moved from 

Mexico City to his newly built 

rehabilitation tank in Oregon. That 

same year the J, K and L pods’ 

numbers began a rapid decline.

In September 1998, fattened 

up and in good health, Keiko was 

loaded into a C-17 cargo plane 

and flown home to Iceland. By the 

time he was released in 2002, the 

southern resident population had 

dropped a staggering 20 percent.

Keiko’s rescue and release 

were monumental, seemingly 

impossible tasks. Although 

Keiko perished a few months 

later, that effort remains a 

testament to what we can 

accomplish through compassion, 

generosity and hard work.

The public rallied for Keiko 

because they connected with 

him through Willy, just as 

Balcomb and a new generation 

of scientists and activists have 

connected to the orcas they’re 

fighting to protect.

Collectively we took action to 

correct an easily identifiable issue. 

At the same time, more insidious 

problems continued to grow 

into a crisis that threatens the 

survival of the southern resident 

population of orcas.

Chinook salmon, their staple 

food supply, have been depleted 

by fishing, dams and other 

human developments. The din of 

dramatically increasing oil tanker 

traffic impedes the orcas’ ability 

to hunt what fish are left. Starving 

mothers are metabolizing toxins in 

their fat stores and passing them 

on to their nursing calves. 

What can we do? Sadly, 

not as much as we could 

have done decades ago when 

researchers sounded the alarm. 

Our unwillingness to put 

wildlife and habitats ahead of 

profits has provided industries 

a strong foothold.

Today most whale-watching 

tour operators adhere to strict 

guidelines, advise pleasure 

boaters to keep their distance 

and provide researchers with ID 

photos. Sightings of J, K and L 

pods are becoming increasingly 

rare. The lack of Chinook 

salmon in the area has forced the 

southern pods offshore to feed. 

When they do venture into the 

Salish Sea, they are much less 

frolicsome than they appeared in 

the Free Willy films. There’s not 

a lot of time to play when you’re 

struggling to find your next meal.

The resident orcas of North 

Vancouver Island are faring better 

as are the mammal-eating Bigg’s 

pods. Good news to be sure, 

but as we continue to exploit 

fisheries, dam rivers and degrade 

habitats, the next hidden tipping 

point may soon be upon us.

Shootings and captures wiped 

out approximately half of the 

southern residents before full 

protections went into effect in 

1976. From then until the mid-

1990s the population rebounded 

to approximately 98. Today their 

number stands at 72.

It’s impossible to ignore the 

magnitude of our failure to act 

— political half measures and 

“stocking the pond” to provide 

a food source of hatchery fish 

aren’t enough. The very orcas 

that a generation fell in love 

with are increasingly unable to 

viably reproduce.

The only hope lies in 

learning from our mistakes 

and acting now to head off 

future catastrophes. Meanwhile, 

Balcomb and others who 

have been fighting to save the 

southern resident orcas are now 

faced with saying a long goodbye 

to their old friends. AD
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Clockwise from above: Whale-watching boat crews are conscientious of 

keeping their distance, but increased boat traffic inevitably affects the 

animals’ behavior. • I spent the summer of 1990 filming orcas off the 

San Juan Islands with an ActionMaster 500 high-speed 16mm camera 

and caught this image during a reload. • My son, Elias, says goodbye to 

Keiko the day before the orca was flown home to Iceland. 

Opposite: One afternoon while filming Free Willy, we were waiting for 

the fog to lift when orcas surrounded us. With the whales too close 

to film with our long lenses, we watched in amazement as they hung 

motionless alongside the boat, staring up at us. I shot this image  

as the fog began to lift and the pod moved off. That evening my  

camera assistant told me that he would never be the same  

after that experience. I didn’t think any of us would be.
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MEMBER TO MEMBER

HAVE YOU EVER SEEN AN 

ANCHORED SAILBOAT with 

wetsuits and regulators hanging from 

the rigging and wondered what it 

was like for those divers? While there 

are benefits of living aboard and 

diving from your own boat, there are 

challenges as well.

Today we are anchored at San 

Benedicto in the Islas Revillagigedo 

— one of the premier dive locations 

in the world, especially if you love 

friendly oceanic mantas. A couple of 

dive boats are anchored nearby after 

arriving from Baja California 300 

miles to the north, each with a load 

of 15 to 25 divers. But some days we 

are alone. Diving in a group is much 

different from enjoying the quiet 

serenity when it is just you, your 

buddy and the big blue, which are 

the times we cherish.

Migration, our 46-foot trimaran, 

has been our only home for more than 

15 years. We’ve sailed 60,000 nautical 

miles and visited 26 countries, and 

we feel truly fortunate to live this 

life despite the challenges. Just like 

being on a liveaboard, we must be 

completely self-sufficient. The two 

of us are responsible for everything, 

including ensuring we have adequate 

food, fuel, electricity and water to 

sustain our living and diving needs. 

While many sailboats carry 

compressors, Migration does 

not because of the expense, 

maintenance, space and weight it 

would require. We usually have 

four tanks but had eight for our 

time at Revillagigedos, where the 

commercial dive boats were very 

kind about filling them for us. We 

usually get our fills from a shore 

dive shop or trade meals for fills 

with other sailboats. We also carry 

a DAN Dual Rescue Pak Extended 

Care oxygen unit as well as plenty of 

spare dive and boat gear.

We don’t need huge quantities of 

fuel, so we can go where few other 

boats do. We love anchoring for 

weeks at an uninhabited island to 

discover unknown dive spots and get 

to know the local fish. Sometimes we 

can dive right from our boat, but it 

may take hours to find a safe place 

to anchor. If drift diving is the only 

option, we tow our dinghy on a 100-

foot rope so it will be available when 

we surface. The dinghy is equipped 

with a VHF radio, flares and water, 

even though the nearest person may 

be hundreds of miles away. 

We must always create backup 

plans in case things go awry. There’s 

no Zodiac on the surface to rescue 

us if the current sweeps us away. 

We dive conservatively, constantly 

monitor our situation, and use our 

compass and underwater features to 

stay aware of where we are and the 

location of our boat.

Is it worth it? There are times we 

wish for a crew to grab our gear, fill 

our tanks and cook our meals. We 

limit our dives to once or twice a day, 

both for safety and because it takes 

a long time to rig, clean and break 

down our gear — especially with a 

limited water supply. There’s no hot 

tub or long showers. And there’s the 

ever-present uncertainty of being 

alone should something go wrong. 

We acknowledge that a severe dive 

accident will most likely be fatal.

Every adventure has risks. That’s 

one of the reasons it’s an adventure. 

But we can wake up in our own 

bed, don our gear at sunrise and slip 

into the sea to spend an hour alone 

underwater with mantas, sharks and 

dolphins — it’s worth it. AD

Text and photos by Alene D. Rice and Bruce Balan

Serenity and 
Uncertainty

The authors bring new 

meaning to the term 

liveaboard. Their liveaboard is 

also their home as they freely 

travel and dive wherever they 

decide to go, relying on their 

self-sufficiency to continue 

their perpetual dive trip.  
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Connecting with DAN 
DAN Emergency Hotline: +1-919-684-9111 (collect calls accepted)

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

DAN Toll-Free Numbers: Dial 1-800-446-2671 in the USA and 

Canada for Membership, Medicine, Education and Development 

programs. Dial 1-877-5DAN PRO for DAN Business Members.

Moving? Go online to the Members section at DAN.org to change  

your address, or mail DAN your new address. 

DAN TravelAssist® emergency assistance can be accessed  

through the DAN Emergency Hotline at +1-919-684-9111  

(call collect from anywhere in the world).

DAN medical and membership calls are recorded but are  

not published or released without written permission of all parties.

Other questions?  

For complete contact information, all other services and general  

inquiries, please visit DAN.org/contact.
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ONE OF THE CHALLENGES 

associated with blackwater diving is 

searching for the creatures. Once 

you fi nd them, assigning proper 

identifi cation can be problematic: A 

developing subject often looks 

completely different from an adult. 

The larval and settling phases are two 

distinctly different growth periods that 

precede the juvenile stage of most sea 

creatures. These developmental phases 

can last up to 25 percent of the animal’s 

life cycle, during which they drift in the 

plankton, feeding and gaining strength 

before settling down to the substrate.

I photographed the adult 

batfi sh (Halieutaea sp.) while on a 

night dive nearly 10 years ago at 

approximately 85 feet while over 500 

feet of water. I recently found a settling-

phased batfi sh in Balayan Bay, Luzon, 

Philippines, at about 70 feet deep and 

just a foot off the sand, approximately 15 

miles from where I had found the adult 

years ago. This quirky bottom-walking 

c ritter is usually recorded in different 

geographical areas of the globe and 

at depths of 200 feet or more. These 

rare encounters have left me with more 

questions than answers. AD

Batfi sh

EQUIPMENT: Nikon D300, 

60mm f/2.8 lens

SETTINGS: 1/250 sec., f/20, ISO 200

LOCATION: Mindoro, Philippines

Larval batfi sh

EQUIPMENT: Nikon D850, 

60mm f/2.8 lens

SETTINGS: 1/200 sec., f/18, ISO 320

LOCATION: Balayan Bay, Luzon, 

Philippines

Batfi sh Encounter
By Mike Bartick  | saltwaterphoto.com






