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VISION 

Striving to make every dive accident- and 

injury-free. DAN‘s vision is to be the most injury-free. DAN‘s vision is to be the most 

recognized and trusted organization worldwide recognized and trusted organization worldwide 

in the fields of diver safety and emergency in the fields of diver safety and emergency 

services, health, research and education by services, health, research and education by 

its members, instructors, supporters and the its members, instructors, supporters and the 

recreational diving community at large.recreational diving community at large.

MISSION 

DAN helps divers in need of medical 

emergency assistance and promotes dive emergency assistance and promotes dive 

safety through research, education, products safety through research, education, products 

and services.and services.

Divers Alert NetworkDivers Alert Network®® (DAN (DAN®®), a nonprofit ), a nonprofit 

organization, exists to provide expert medical organization, exists to provide expert medical 

information for the benefit of the diving information for the benefit of the diving 

public. public. 

DAN’s historical and primary function is to DAN’s historical and primary function is to 

provide timely information and assistance for provide timely information and assistance for 

underwater diving injuries, to work to prevent underwater diving injuries, to work to prevent 

injuries and to promote dive safety.injuries and to promote dive safety.

Second, DAN promotes and supports Second, DAN promotes and supports 

underwater dive research and education, underwater dive research and education, 

particularly as it relates to the improvement of particularly as it relates to the improvement of 

dive safety, medical treatment and first aid. dive safety, medical treatment and first aid. 

Third, DAN strives to provide the most Third, DAN strives to provide the most 

accurate, up-to-date and unbiased accurate, up-to-date and unbiased 

information on issues of common concern information on issues of common concern 

to the diving public, primarily — but not to the diving public, primarily — but not 

exclusively — for dive safety.exclusively — for dive safety.

ALERT DIVERÕS PHILOSOPHY

Alert Diver®®r  is a forum for ideas and  is a forum for ideas and 

information relative to dive safety, education information relative to dive safety, education 

and practice. Any material relating to dive and practice. Any material relating to dive 

safety or dive medicine is considered for safety or dive medicine is considered for 

publication. Ideas, comments and support are publication. Ideas, comments and support are 

encouraged and appreciated. encouraged and appreciated. 

The views expressed by contributors are The views expressed by contributors are 

not necessarily those advocated by Divers not necessarily those advocated by Divers 

Alert Network. DAN is a neutral public service Alert Network. DAN is a neutral public service 

organization that attempts to interact with all organization that attempts to interact with all 

diving-related organizations or persons with diving-related organizations or persons with 

equal deference. equal deference. 

Alert Diver is published for the use of the Alert Diver is published for the use of the 

diving public, and it is not a medical journal. diving public, and it is not a medical journal. 

The use and dosage of any medication by a The use and dosage of any medication by a 

diver should be under the supervision of his diver should be under the supervision of his 

or her physician. or her physician. 

DAN does not sell, lease or trade its mailing DAN does not sell, lease or trade its mailing 

lists. The appearance of an advertisement lists. The appearance of an advertisement 

in Alert Diver does not imply endorsement in Alert Diver does not imply endorsement 

by DAN of any product or service shown. by DAN of any product or service shown. 

Individuals who reply to advertisements Individuals who reply to advertisements 

in Alert Diver understand that they are in Alert Diver understand that they are 

volunteering their information to the volunteering their information to the 

advertisers and are, therefore, subject to that advertisers and are, therefore, subject to that 

company‘s mailing policies.company‘s mailing policies.
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 ON THE COVER: The kelp forest of Big Sur surrounds a gray 

whale and her calf. They are migrating through Monterey Bay 

National Marine Sanctuary from the warm-water lagoons of 
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At least eight different species of whales and dolphins 

frequent the protected waters of the sanctuary. Douglas Croft 

captured this photo with a Nikon D500 camera and Tamron 
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THIS PAGE: Locally known in the Florida Keys as the Civil War 

Wreck, this ship is likely the Tonawanda, which ran aground 

off Key Largo’s Elbow Reef in 1866. During the Civil War it 

was rechristened the USS Arkansas and was part of the fleet 

blockading Confederate ports, but it was in civilian service 

when it sank. Some of the damage is from the engine and 

boiler’s original salvage, while the rest of the deterioration is 

from wave action. Photo by Stephen Frink
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FROM THE SAFETY STOP

MANY OF US FEEL GOOD ABOUT HAVING 2020 

BEHIND US. The year was tumultuous, and it seemed we 

all were continually pivoting and adapting. Homes became 

fortresses as the pandemic rippled across the globe, 

significantly disrupting everyday life. Now we are firmly in 

2021 and hopeful for a better, brighter year.

The dive community deeply felt the pandemic as it 

caused the cancellation of many trips and events. While 

some divers were able to explore local waters, others found 

themselves without the necessary access or time to dive. 

Most of us had to take a monthslong break from diving, 

which can be a calming and joyful sport, and are now 

counting down the days until we can get back into the 

water. In this new year, we’re optimistic that diving can 

happen again soon.

Because so many divers had to take time off, we all  

need to make specific considerations when planning the 

first few dives upon our return to the sport — whether 

you’re able to dive next week or in six months. Regardless 

of how many dives you’ve made, don’t skimp on safety. 

Divers of all abilities need to keep their skills sharp and 

their gear in working order — especially after time away 

from the water. 

As you make these checks, remember to check your 

pride too. It may be tempting to immediately jump 

back into what feels familiar, but doing so would be 

a disservice to you, your dive buddy and the dive 

community. No one is above additional learning and 

safety checks. Human errors are all too common, so 

review your training, service your gear, and be sure you 

fully appreciate the risks. If you have any questions about 

safely returning to diving, call DAN. 

Diving is a social activity, so it’s important to create  

a culture of safety for the benefit of all divers. When you return 

to diving with the proper preparation, your actions affect 

others and help reduce incidents. Keep safety at the forefront. 

A refresher course is a great first step to getting back in 

the water — and it’s beneficial for all divers. As happens 

with a break from any sport, your skills may seem a bit 

rusty, and a course will review basic dive protocols in 

a low-stakes setting. Refresher courses often have two 

components: a knowledge review and a confined-water 

skills refresher with a dive professional. The details covered 

in knowledge reviews may vary but often include physics 

and physiology, dive planning, dive tables, aquatic life, 

boat diving, preparation, health and fitness, and others.  

In the confined-water portion, likely scenarios may 

include inspecting equipment, entering the water, clearing 

the regulator, reviewing mask protocols and sharing air. 

By Bill Ziefle

PERSPECTIVES

Refresh Your 
Skills and Gear
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Work with your local dive center or training organization to 

find a refresher course that is right for you. In-person classes 

may not yet be available, so ask about virtual options.

Completing a refresher course is just the first step: 

Remember to also properly check and maintain your 

equipment. Well-functioning equipment is crucial for the 

diver who is ready to get back into the water — many dive 

incidents are the result of improperly maintained gear. 

Whether it’s time for your equipment’s annual inspection 

or just a simple review, well-serviced and maintained gear 

is critical. Work with your local dive center to schedule an 

annual maintenance check, and reread the manufacturer’s 

recommendations for individual pieces. 

On your own, you can assess everything from your 

regulators down to your fins — be sure to completely shake 

off the dust to gain the full scope of your gear’s condition.   

Beyond completing a refresher course and servicing 

gear, assess your fitness to dive. Many of us did not have 

access to fitness centers and either took time off from 

exercise or were limited in what we could do at home. 

Unless you have made a concerted effort to find creative 

ways to work up a sweat, those first few dives may feel a 

bit challenging. It takes strength to load the gear on the 

boat and be comfortable wearing a heavy tank. Above 

all, make sure you are fit enough to return to the boat or 

swim against currents. Muscle memory will only get you 

so far, and ignoring your current fitness level could make 

for an uncomfortable dive. If possible, crank up your 

at-home fitness routine with running or other cardio and 

strength workouts several weeks before your first dive. 

Whether you plan to dive sporadically or nearly every 

week this year, refreshing skills, maintaining gear and 

filling in any gaps in your knowledge are critical for you 

to have more enjoyable excursions and be less likely to be 

involved in incidents. Your diligence will help maintain a 

culture of dive safety. 

As you head back to the water, remember you’re not 

alone in this: Other divers had to take breaks too. Lean on 

them for support and tips, and be ready to help them as 

needed. During those first few dives, take it easy and listen 

to your body. 

We at DAN wish you an enjoyable and memorable year 

of diving in 2021 and hope you can safely return to the 

water soon. AD

Whether you plan 
to dive sporadically 
or nearly every 
week this year, 

refreshing 
skills, 
maintaining 
gear and 
filling in any 
gaps in your 
knowledge
are critical for you to 
have more enjoyable 
excursions and be 
less likely to be 
involved in incidents. 
Your diligence will 
help maintain a 
culture of dive safety.
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WHILE I DON’T DIVE EVERY DAY IN MY 

HOMETOWN of Key Largo, Florida, I see the dive 

boats going down the canals on their way out to the 

ocean and infer how busy they might be. In these 

times of COVID-19, when we might assume overall 

recreational travel to be light, dive tourism here is 

relatively healthy, but it looks different now. The boats 

are not crowded like they might have been prepandemic. 

You won’t see 30 divers packed on a 36-foot Newton 

these days. Taped-off areas on the benches separate divers 

like the markings we see on the floor at the bank or post 

office to isolate customers. Social distancing is apparent 

on the docks and at check-in too. 

You may find yourself completing your liability 

waiver on your smartphone, allowing technology to 

replace your proximity to dive staff. Whether you use an 

electronic device or a paper form, anything you touch 

gets cleaned before another diver uses it. You’ll likely 

have your temperature checked before boarding the 

boat. The divers and crew wear masks as they head out 

to sea, and any reputable dive operator will meticulously 

sanitize their rental gear. 

Community rinse buckets are a thing of the past. 

Spitting in your mask to defog it may become a cultural 

casualty. If you prefer to spit, be prepared to rinse it out 

in the ocean. Standard practice for dive businesses is to 

disinfect the ladders and railings that divers touch after 

every trip, and the onboard crew typically cleans them 

between the first and second dives. 

While this is a new normal for all of us, the dive 

operators have thought it through and established 

protocols to keep their staff and guests safe. I 

haven’t heard of any local dive boats identified as 

superspreaders. Until they tell me that COVID-19 

can do a giant stride and swim into my regulator, 

I’ll assume diving is about as safe as any recreational 

activity can be. Diving locally is an important option 

during the pandemic.  

We traditionally feature a local North American 

dive destination in each issue of Alert Diver because 

it is essential to keep divers engaged with the sport. 

The feature destinations in this issue are more skewed 

toward our concept of local than usual. The long-haul 

trips that divers are used to — going to places such as 

Indonesia, the Philippines, Papua New Guinea and Fiji 

— aren’t happening, and it seemed cruel to entice our 

readers with a place they can’t visit. Even the close and 

accessible destinations such as the Bahamas, Cayman 

Islands, Bonaire and Roatan are just now getting back 

up to speed. While resorts report their 2021 bookings 

are looking good, it will be a while before pent-up 

demand translates to butts on boats. With that in mind, 

we concentrated much of our editorial coverage in this 

issue to places we can reasonably travel.

Brandon Cole’s article on British Columbia’s Howe 

Sound (Page 34) is an excellent example of world-class 

diving accessible by a road trip — assuming you are 

already in Canada since U.S. citizens can’t travel there 

A SEGUE TO 
NORMALCY
By Stephen Frink

FROM THE SAFETY STOP
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for recreation at the time of this writing. 

Allison and Andy Sallmon’s feature on shore-

diving possibilities in Central California 

(Page 64) likewise graphically demonstrates 

the beauty and allure of these temperate 

North American drive-to destinations that do 

not require a passport.  

This issue also celebrates the coastal 

resources of our 14 national marine sanctuaries 

and six marine national monuments. Two 

of them, Papahānaumokuākea in Hawai‘i 

and Rose Atoll in American Samoa, would 

involve significant travel to experience. But 

some of the best coastal dive opportunities 

in the U.S. are protected by our National 

Marine Sanctuaries program, including Flower 

Garden Banks, Thunder Bay, Cordell Bank, 

the Greater Farallones, Monterey Bay, the 

Olympic Coast, the Channel Islands, Gray’s 

Reef and the Florida Keys. All are accessible as 

local dive destinations.  

Not all local diving is shore diving; most 

of the national marine sanctuaries are not 

accessible as shore dives. Diving in the 

Florida Keys still involves a dive boat because 

the reefs are 4 to 6 miles offshore, and 

diving at Flower Garden Banks off the Texas 

coast is usually from a liveaboard given the 

distance offshore to the best sites. California’s 

Channel Islands are popular for liveaboard 

dive boats. Even in Central California, where 

shore diving is reasonable and popular, a 

dive boat may still be the preferred option 

for convenience and safety in areas washed 

by current or to get to unique sites a little 

farther offshore. Being able to get to these 

destinations by car relieves the angst of flying. 

By embracing local diving, you can still 

enjoy your passion and keep your dive skills 

refreshed without all the quarantine vagaries 

of international travel. ADof international travel. AD
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I enjoyed your recent series on breathing-gas quality 

(First, Second and Third/Fourth Quarter 2020). It 

seems to me that subject is often neglected by the 

various training agencies. Could the author address 

compressed helium and oxygen grades used for partial-

pressure mixing of trimix and nitrox? There seems to 

be a consensus in the U.S. to use aviation-grade oxygen 

but nothing concerning which helium grade to use, 

with everything from balloon grade to ultra-high purity 

(UHP) 99.999 percent in use at different dive shops.

— Nick Morrell, via email

While organizations such as the Compressed Gas Association 

(CGA) do a good job synthesizing breathing-gas quality 

levels, they do not explain the basis for the contaminant 

limits. The National Institute for Occupational Safety 

and Health (NIOSH) performs a lot of investigative work 

for industrial exposure applications but rarely includes 

breathing gas for underwater applications. Even the U.S. 

Environmental Protection Agency (EPA) does not consider 

our underwater world. The CGA appears to have developed 

their breathing-air limits from work done for the U.S. 

Navy, which was based on research from the early 1970s for 

submariners and divers at work. 

Commercial diving companies purchase either premixed 

gas or used UHP helium to make their heliox, nitrox 

and trimix (travel, bottom and decompression) gases. The 

gas must meet breathing-gas standards, and as so much 

of commercial diving is offshore, they use international 

standards such as the U.K. Health and Safety Executive 

(HSE) standard.

In the U.S., the CGA has a commodity specification 

for helium with a range of grades. This specification is 

similar to that for air: Grade E is scuba breathing air, 

grade N is medical breathing air when ordered as United 

States Pharmacopeia (USP), etc. Oxygen is either grade A 

(medical and ordered as USP) or grade E (aviator when in 

gas form). The helium section in the CGA Handbook of 

Compressed Gases states, “Typical uses of helium grade N 

include cooling, purging, leak detection, analytical, diving/

respiratory applications.” This specification follows the same 

path as aviator breathing oxygen, which does not need to be 

purchased as a drug and hence can be ordered by anyone and 

used as part of a safe and appropriate breathing gas. Whether 

you can purchase grade N helium is another question. It’s 

important to review the certificate of analysis and ensure that 

it meets or exceeds helium grade N requirements.

Another key issue is postmixing analysis for both the 

oxygen and helium, which is easy to do with inexpensive 

analyzers. Your air should already have a carbon monoxide 

level of less than or equal to 10 parts per million, and it 

must have no odor. As a matter of interest, up to 5 percent 

nitrogen is acceptable in a trimix gas. 

DAN cannot advocate using a gas not classified as a 

breathing gas. The U.S. Food and Drug Administration 

has stepped in to regulate medical gas. If breathing gas 

exceeds those quality levels, there should be no concerns 

from a human-health point of view, but you will need a 

certificate of analysis from the gas company.

— Francois Burman, Pr. Eng., M.Sc.

KUDOS FOR CUSTOMER SERVICE

My husband and I have been DAN members since 

we were certified for scuba diving in the 1990s. We have 

appreciated the protection and security our membership 

and insurance provide. Sadly, we have had to use 

the insurance coverage on more than one occasion. 

Fortunately our insurance reimbursed our expenses, and 

DAN helped us with our medical questions.

I just received a check to compensate me for expenses 

we incurred in Mexico last winter. I have dealt with 

other insurance companies when we lived and worked 

Helium Grades 
for Breathing Gas

FROM THE SAFETY STOP
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in several countries around the world, and I want 

to thank you for being such a friendly and helpful 

company to deal with. DAN is an anomaly in a good 

way: exceptional at putting customer service first and 

making your clients feel valued. 

It may be a couple of years before we dive again, but 

we will continue our membership and insurance with 

DAN. Thank you for your wonderful services.

— Lynne Wright, via email

DON’T GET COMPLACENT ABOUT SAFETY CHECKS 

I just finished reading “The Importance of a Predive 

Safety Check” in the Third/Fourth Quarter 2020 

issue. While I perform a complete function test on my 

equipment and watch my regular buddy conduct her gear 

setup and test, I don’t always do this when I’m diving 

with less-familiar buddies. My lack of attention almost 

resulted in a fatality on a night dive several months ago.

I was diving with an occasional buddy and her 

husband, so I did my checks while leaving them to gear 

up themselves. We had never experienced any safety 

problems. For this night dive, my buddy joined another 

diver and me while her husband stayed on shore. She has 

been diving for many years, and I have logged more than 

1,500 dives, but we did not do a buddy safety check.

Toward the end of the dive, as we were about 100 yards 

from the pier, I turned and saw that my buddy’s flashlight 

was out. I handed her my secondary light and didn’t call 

the dive since we were heading to shore anyway. We were 

in a strong current, and the visibility was mediocre. 

While I fought the current to get back to shore, I 

realized I could see the other diver’s light but not my 

buddy’s. I was coming in on the wrong side of the dock, 

and when I turned I saw a stationary light in the sand at 

the bottom — but we hadn’t placed any there. I swam 

toward it to see what was going on and found my buddy’s 

BCD and camera and my secondary light, but no buddy. I 

couldn’t move the gear, and the BCD wouldn’t inflate. 

Where was she? I had completed my safety stop, so I 

swam toward the dock as fast as possible. When I surfaced 

I saw that she was on the dock with her spouse and mine. 

She had run out of air about 10 feet from the dock in 10 

feet of water and surfaced. She couldn’t stay afloat, so she 

stripped off her gear and let everything drop. What would 

have happened if she ran out of air at 60 feet and I wasn’t 

right beside her to give her my octopus?

I realized that I had made a big mistake in assuming 

that her equipment was working properly and that she 

could read her gauges. If I had it to do over, I would 

have checked her equipment and made sure she could 

read her gauges at night. Finally, I would have stuck 

to her like glue during the dive, especially once her 

primary light went out. 

I learned my lesson with no lives lost, which the 

article further reinforced, and I will no longer be 

complacent about my predive buddy checks. AD

— Sarah Schneiderman, via email
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I FIRST ATTEMPTED TO PLACE AN ACOUSTIC 

TRACKING TAG onto a passing shark in December 

2016. My buddy and I rolled backward off our skiff into 

the gray-blue Costa Rican water and descended along the 

submerged rock wall. Halfway down I spotted a 10-foot 

tiger shark 50 feet below and dived to intercept it as it 

patrolled the sandy shelf at the wall’s base.

As I closed to within 5 feet, the shark turned to face 

me — this was my first close look at its dark, round 

eye, broad head and saw-shaped teeth. I felt a wave of 

adrenaline despite knowing that sharks rarely bite people. 

The shark paused, seemingly pondering whether to fight 

or flee. I had no idea what it would do when I stuck it 

with a spear tip. The shark turned, swept its long tail side 

to side and glided out of range. 

The next day I tried again, descending 110 feet to the 

same sandy shelf, where I stretched two surgical tubing 

bands to load my speargun. My buddy, Elpis, got my 

attention as three tiger sharks passed nearby. Kicking hard 

to catch the last shark in the line, I aimed the speargun 

from 2 feet away and pulled the trigger. The spear tip 

pierced the shark’s thick, striped skin just below the 

dorsal fin. Startled, the apex predator shimmied off with 

its tracking tag secure. Acoustic receivers planted around 

Cocos Island’s waters detected this shark for about two 

weeks before the signal disappeared.

Background

My journey to help scientists began one year earlier when 

a friend introduced me to marine biologist Randall Arauz, 

winner of a Goldman Environmental Prize for his work 

exposing the brutal shark-finning practices in Costa Rica. 

Arauz had an extra spot on a research expedition to Cocos 

Island in four weeks and invited me to join him. I had no 

prior experience in shark science but was comfortable with 

a speargun, had taught research diving at the University of 

California, Berkeley, and 

had logged thousands 

of dives worldwide. 

Happy to contribute to 

conservation efforts, I 

took the spot.

Arauz and researchers 

from the MigraMar 

consortium take 

volunteer divers on citizen science expeditions to tag and 

track pelagic sharks as they migrate through the Eastern 

Pacific. Scientists use the data to advocate for larger marine 

protected areas (MPAs) to protect sharks from overfishing. 

Volunteers pay typical liveaboard prices to help researchers 

defray the high cost of these expeditions, and in return they 

get to see shark science and conservation up close.

For years longline fishers have cast miles-long fishing 

lines with baited hooks near Cocos and the Galápagos. 

They haul aboard live sharks, slice off their fins and 

kick the finless animals back into the ocean to drown or 

be eaten. Shark finning is illegal in many countries but 

challenging to prevent. 

Killing sharks causes a domino effect that decimates other 

species since apex predators are critical in balancing local 

food webs. When sharks disappeared off North Carolina 

in the early 2000s, local populations of rays dramatically 

increased, devouring shellfish and destroying the local 

shellfish industry. It is a global problem, as exemplified by 

the recent discovery of a large fleet of Chinese fishing vessels 

at the edge of the Galapágos Islands catching squid, sharks, 

tuna and billfish. The International Union for Conservation 

of Nature classifies numerous shark species, including tiger 

and scalloped hammerhead, as near threatened, endangered 

or critically endangered. Many shark populations are rapidly 

heading toward extinction, so better protection is 

crucial for their survival.

DIVE SLATE
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Elpis J. Chávez sets an acoustic 

receiver at Cocos Island.

Opposite: Scalloped hammerhead 

sharks off Cocos Island

CITIZEN SCIENCE
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By Steve Peletz

HELPING MARINE BIOLOGISTS PUSH FOR LARGER MPAs
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Cocos Island

Inspired by what I saw on my first two trips to Cocos, I 

returned to the Pacific islands of Cocos, the Galápagos 

and Mexico’s Revillagigedo Archipelago seven times over 

four years. On my latest trip to Cocos Island, just before 

the COVID-19 pandemic hit, biologists and volunteers 

boarded the Argo for a 36-hour ride to the volcanic 

island shrouded in a lush tropical forest. In darkness each 

morning, we boarded a skiff with biologists Lisa Hoopes 

and Kady Lyons of the Georgia Aquarium and Alex Hearn 

of Universidad San Francisco de Quito in Ecuador to 

pull sharks boat-side to take blood and tissue samples and 

attach tracking tags. The samples will determine if pelagic 

sharks have absorbed large amounts of microplastics.

Just after sunrise, with the boat-side work complete, 

we returned to the Argo for breakfast and full days of 

diving on nitrox to tag sharks underwater. We dived at 

Manuelita, an islet where Galápagos, tiger and scalloped 

hammerhead sharks regularly patrol. Hammerheads glide 

into cleaning stations filled with barberfish, while divers 

hide behind rocks, wait for the sharks to approach and 

then lunge forward to tag the shy creatures.

Revillagigedo

On another citizen science trip just before the pandemic, 

I traveled with cinematographer Mikael Gustafson of 

Sea Stand Productions to the Revillagigedo Archipelago 

to film Mauricio Hoyos tagging and tracking sharks. We 

boarded Quino el Guardian in Cabo San Lucas, loading 

dive and camera gear for the 24-hour ride to our first stop, 

San Benedicto Island. Hoyos inspired the Quino’s owner, 

Dora Sandoval, to run these trips, enabling divers to learn 

about shark science and contribute to research efforts. 

He teaches volunteers from around the world about local 

sharks and rays and encourages them to spread the word 

about looming extinctions caused by shark finning. 

At night, Hoyos brought sharks onto the rear deck, 

where volunteers installed hoses in the sharks’ mouths 

to circulate seawater across their gills. They covered the 

sharks’ eyes with rags to calm them and then measured the 

sharks before Hoyos surgically installed acoustic tracking 

tags in the animals’ bellies and released them. We spent a 

week rising at daybreak to film Hoyos tagging sharks and 

taking tissue samples from passing mantas at three of the 

four Revillagigedos islands. 

“Every scrap of biological diversity is priceless, to be learned and 
cherished, never to be surrendered without a struggle.” —E.O. Wilson
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We also filmed playful bottlenose dolphins and giant 

oceanic manta rays along with silvertip, silky, whitetip, 

scalloped hammerhead, tiger, Galápagos and whale sharks. 

The abundance of creatures inspires divers and researchers 

to visit, supporting scientific discovery and a tourist 

economy that sustains rather than kills marine life. As a 

photographer, I enjoyed taking photo IDs of the distinct 

patterns on mantas’ bellies to help biologists estimate local 

population sizes. We watched these intelligent giants glide 

overhead and arch their 20-foot wingspans to feel our 

rising bubbles tickle their bellies. 

“On a trip like this, you can have up-close and personal 

encounters with manta rays and sharks,” said Madeline 

Wewer, a marine geologist and divemaster. “It’s becoming 

more and more important to know about our oceans and 

the marine life in them and to understand more about 

humans’ impact on them and the environment.” 

“When people come to these places and see these 

animals face-to-face, they change completely,” said Hoyos, 

who also leads trips to see great white sharks at Mexico’s 

Guadalupe Island. “Instead of being afraid of sharks, they 

want to protect them.”

Success in Mexico

In a significant win for ocean conservation, research 

by Hoyos and colleagues helped influence the Mexican 

government to establish an MPA of almost 58,000 square 

miles (150,000 square kilometers) around Revillagigedo 

in 2017. The Revillagigedo Archipelago National Park is 

the largest MPA in continental North America. The study, 

which was backed by work from citizen scientists, proved 

that silvertip sharks traverse the islands to mate, feed and 

hunt at one tiny island pinnacle (Roca Partida) and birth 

their pups at others (San Benedicto and Socorro, 70 miles 

away). Protection of the waters around the four islands 

has stopped fishers from killing sharks before they have a 

chance to mate or birth their pups.

Ongoing Battle in Costa Rica and Ecuador

In Costa Rica and Ecuador, the battle to expand MPAs 

continues. Energized by the recent naming of the Cocos–

Galápagos Swimway as a Hope Spot by Sylvia Earle’s 

Mission Blue, MigraMar biologists are fighting to get 

Costa Rica and Ecuador to establish a 400-mile-long 

protected swimway connecting the two smaller MPAs 

around Cocos Island and the Galápagos Islands.

Biologists face ongoing challenges in funding 

expensive fieldwork and influencing politicians. 

Recruiting citizen scientists helps solve the funding 

problem and helps influence public opinion when 

divers tell their stories. 

“We need to feed information to the public so we can 

create a massive movement,” Arauz said. “It starts as a 

trickle, but then we can turn it into a cascade, a tidal 

wave. And to do this, we need everybody to be involved.” 

A United Nations report projects that 1 million species will 

go extinct in the coming decades. Citizen science can help raise 

public awareness to advocate for the creation and enforcement 

of larger safe havens for wildlife on land and at sea. AD

All research was conducted under permit with governments of 

the respective countries.

DIVE SLATE

CITIZEN SCIENCE

Clockwise from top left: Researchers and volunteers are on an expedition 

to Cocos Island in December 2019. • Alex Hearn applies a tracking 

tag boatside off Cocos Island. • Thresher sharks are displayed at a fish 

landing site in Manta, Ecuador. • Mauricio Hoyos takes a manta tissue 

sample off San Benedicto Island, Archipelago de Revillagigedo.
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Captain Hook’s Marathon 
Our ocean adventures will have  

you coming back for more. Whether 
it is diving, snorkeling, fishing or 
sightseeing…we have everything  
you need to have a great time. 

305-743-2444
captainhooks.com

Key Largo Cottages  
All Inclusive Activities 

FREE with Cottage: Sailboat, SUP, 
Kayak, Sail, Bike, Fish, Snorkel 

PLUS Learn to Dive/Sail available! 
305-451-3438

keylargocottages.com/divewinter

Islamorada Dive Center
One stop Dive Center. Stay,  

eat, drink, fish, beach, and dive! 
All at IDC.

305-664-3483
islamoradadivecenter.com

Marina Del Mar Resort  
& Marina, Key Largo

Pet-friendly rooms & suites on 
deep-water marina. Free light 

continental breakfast.
800-451-3483 or 305-451-4107

marinadelmarkeylargo.com

Holiday Inn Key Largo
Located next to deep-water 

marina. Spacious guest rooms. 
Restaurant on-site.

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

Captain Hook’s Dive Key West
Come visit the largest dive shop in 
Key West! We offer Vandenberg 

wreck dives, snorkeling,  
reef diving, beautiful sunset  

& night dives and more!
305-296-3823

captainhooks.com

Courtyard by Marriott  
Key Largo

Oversized rooms and suites 
on the largest deep-water  

marina in Key Largo.
855-335-1066 or 305-451-3939

marriott.com/MTHCY

Captain Hook’s Big Pine Key
Snorkel and dive the beautiful 
& famous Looe Key Reef. It’s 

the #1 rated diving & snorkeling 
destination in North America.

305-872-9863
captainhooks.com

With the only living coral barrier reef in the continental U.S., 

hundreds of wrecks and thousands of species of marine life,  

you never know who you’ll run into when diving The Florida Keys. 

Add a 2,900 square-nautical-mile protected marine sanctuary 

along with dozens of professional dive operators, and you  just 

know you’re in good hands.  

fla-keys.com/diving 

For the latest protocols on health & safety in The Florida Keys, 

please visit our website.

Nurses, angels and other good-natured beings.  
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MOORING BUOYS MINIMIZE THE IMPACT on 

the environment and protect fragile coral animals and 

nonrenewable historical resources from anchor damage. 

If you have ever tied to a mooring buoy, you can thank 

John C. Halas. Halas, a marine biologist, was one of the 

National Marine Sanctuary Program’s first employees.  

Halas had graduated from Florida State University 

(FSU) in 1964 with a marine biology degree and became(FSU) in 1964 with a marine biology degree and became I T

a certified science diver. After serving his country in 

the U.S. Army during the Vietnam War, he returned 

and worked for a mariculture company in Marathon, 

Florida, before being accepted into the unique FSU 

Scientist-in-the-Sea graduate program conducted at the 

Naval Coastal Systems Lab in Panama City. He worked 

for two years as a marine science technician with the 

Harbor Branch/Smithsonian field station based at John 

Pennekamp Coral Reef State Park until the station 

closed in 1975.

 MOORING 
A SYSTEM ANCHORED IN FLORIDA KEYS HISTORY

BY BRENDA ALTMEIER

From left: Mooring buoy installations begin with 

drilling into the hard seafloor with coring bits. 

A pin is cemented into place in the cylindrical 

core to provide a permanently secure point of 

attachment for the lines leading to the floating 

balls at the surface. Different techniques were 

developed for soft seafloors. • Without the use of 

mooring buoys, boats would drop their anchors on 

the coral reef, often damaging the corals with the 

anchor or the chain. • John Halas developed the 

mooring buoy system that’s widely used today.
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EMBARK ON YOUR

ADVENTURE
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Halas’ love of diving led him to share a partnership in a Key 

Largo dive business with Gary Rinn, a well-known member of 

the dive community who created the Keys Association of Dive Operators 

(KADO), the first organized forum for Florida Keys dive shop operators. 

In 1980 Halas accepted a position as a marine biologist and acting manager 

of the Key Largo National Marine Sanctuary, the 103-square-nautical-mile 

protected area established in 1975 and administered by the National Oceanic 

and Atmospheric Administration (NOAA) adjoining the seaward boundary 

of Pennekamp State Park. His degree, advanced diving skills and extensive 

knowledge of the Florida Keys underwater environment perfectly qualified him 

for the position at the newly established sanctuary. Halas’ early experience in 

the dive industry helped him to recognize the parallel between protecting the 

resources that visitors enjoy and the impact that anchoring was having on the 

economically and culturally valuable environment. This revelation led Halas 

to develop the mooring buoy system we know today: an embedment anchor 

connected to an 18-inch round, white, floating buoy with blue reflective tape 

around the middle with a yellow polypropylene pick-up line. 

The first real-world test of the system happened in 1981 at Key Largo’s 

French Reef, a frequently visited location. The United States Geological 

Survey (USGS) Fisher Island Station’s director Eugene Shinn lent extensive 

support to the project. The USGS supplied the boat, hydraulic drilling 

equipment, coring bits and cement, and USGS staffers Harold Hudson 

and Dan Robbin provided their expertise and extensive experience during 

installation of the first six experimental buoys.

The test was successful, and the dive community and residents readily 

adapted to using the new mooring buoy system. Today the Florida Keys 

National Marine Sanctuary offers 490 mooring buoys and supports an 

additional 300 regulatory marker buoys throughout its 3,800-square-mile 

jurisdiction. To learn more about the sanctuary’s buoys and view their 

locations, visit floridakeys.noaa.gov/mbuoy/allmbuoys.html.

Management of those buoys falls to the trained staff at Florida Keys National 

Marine Sanctuary. Installation of a permanent embedment anchor in hard coral 

limestone and soft sand sediment requires two distinct sets of tools, special 

techniques and ground tackle. In the hard limestone sea bottom, removing a 

core followed by installing a pin became the method used. Installers cement a 

pin into the void created by a coring bit. After the cement sets, a shackle with a 

surface line is attached to the eyehole. Local Key Largo welder Gordon Cottrell 

assisted in designing the pin. The prototype was an 18-inch, stainless-steel 

rod with a short T welded on one end and a welded eyehole on the other. A 

shackle with a surface line is attached to the eyelet.

Areas with soft sediment required a different anchoring system. Halas 
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evaluated practices used on land and came across a technique for anchoring 

wooden utility poles and electric towers. The MANTA RAY® anchor designed 

by Foresight and manufactured by MacLean Civil Products is is a 5-foot-long 

galvanized ductile iron rod with a pivoting, spadelike head on one end and a 

swiveling eyehole on the other. Once a site is probed to determine if there is a 

minimum of 5 feet of sediment, a research vessel with two anchor points powers 

an underwater jackhammer to drive the MANTA RAY anchor into the soft 

substrate. After the anchor rod is embedded entirely into the sea bottom, a load 

locker is fitted onto the eye, and a hydraulic device connected to the eye asserts 

18,000 pounds of pressure to lock the spadelike end in a horizontal position.

Both systems require planning for installation at various depths. With the 

vessel secured and settled close to the installation site, divers await the heavy 

equipment lowered to the bottom and manually move it into position. The 

divers installing mooring buoys wear underwater communication systems to 

speak to one another and communicate with surface support personnel regarding 

their needs and equipment placement, management and recovery.

Hydraulic cement, which can harden in seawater, gets mixed at the surface just 

before the divers need it. If mixed too soon, the hardening agent will activate, 

rendering it unusable. When the team is ready, a diver brings down the cement. 

No less than five specially trained divers perform these choreographed tasks under 

strict Occupational Safety and Health Administration guidelines. 

The mooring buoy system became well-known worldwide, resulting in 

Halas becoming an international ambassador for protecting the world’s 

fragile underwater resources. Over the years he has trained hundreds of 

resource managers to use the equipment and techniques that made Florida 

Keys National Marine Sanctuary’s mooring buoy program so successful. The 

embedment anchor system first installed in 1981 now appears in more than 

38 countries.  

Halas retired in 2012 from Florida Keys National Marine Sanctuary and 

continues to pursue his passion for diving and resource protection. Thanks 

to his pioneering work, the mooring buoy system is one of the most visible 

accomplishments of the National Oceanic and Atmospheric Administration’s 

efforts to provide resource protection while supporting the community’s access 

for the enjoyment of sanctuary resources. AD

This liveboard is tied to a mooring buoy over Little Cayman’s Bloody Bay Wall. Larger dive yachts use 

mooring systems more robust than those installed for smaller vessels, but the concept is the same.
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MEMBER PROFILE

Hometown: Goleta, California, but the 

Bahamas is home now

Years Diving: 41 (32 cave diving)

Favorite Dive Destination: Crystal Caves, 

Abaco Island, Bahamas

Why I’m a DAN® Member: I originally 

became a DAN member because of the 

insurance. Over the years I saw how 

much DAN contributed to the U.S. and 

international dive communities with 

training, research, educational outreach, 

and safety and medical products.

THIS IS THE EXPEDITION THAT BRIAN KAKUK has prepared for all 

his life. It is the final week of three months of hard-core field work, and Kakuk 

is one of the lead divers on the U.S. Deep Caving Team’s project at Wakulla 

Springs, Florida. Employing cutting-edge rebreather technology, divers on the 

team are successfully conducting 3D mapping missions that run for more than 

20 hours at a time. But with just a few dives left and a mountain of objectives 

to complete, Kakuk is drying off and packing up his gear. 

It doesn’t matter that he has spent his life savings participating in this 

project or that he secretly wishes to tie off another explorer’s reel onto 

the end of the line. He is one of the most capable technical divers on 

the project, but he recognizes he has a vital role to fill. He’s not leaving. 

Instead, he has decided to focus on managing safety for the rest of the team. 

Unquestionably, he is the best dive safety officer (DSO) in the group, so he 

shifts from diver to DSO without ceremony. He would give almost anything 

 WHATEVER IT 
CAVE EXPLORER AND CONSERVATIONIST BRIAN KAKUK
TEXT AND PHOTOS BY JILL HEINERTH



for another deep dive at Wakulla, but he’ll do whatever it 

takes to ensure the team’s success. 

Having dived with Kakuk for more than 25 years, I’ve 

seen firsthand his dedication illustrated here. He’s the best, 

and he’ll do whatever it takes to support a greater purpose 

and get the job done safely.

Kakuk grew up in the California desert, perhaps the last 

place that would produce a world-class underwater explorer. 

The local pool provided a respite from the heat, so he and 

his two siblings spent most summer mornings in swim 

class. A watchful lifeguard noted that Kakuk struggled to 

float and thus recommended a snorkeling program. He 

appeared more comfortable beneath the surface, so he 

enrolled in the Los Angeles County Parks and Recreation 

Junior Frogman Ranger and Blue Sharks courses. In the 

pool’s maintenance area, instructors coached young initiates 

on diving to the bottom of the 18-foot-deep trough that 

housed cleaning pumps and equipment. When the future 

frogmen completed their pool training, instructors guided 

them on their first visit to the coastal kelp forest. Kakuk was 

hooked. Today his two tattered Parks and Rec badges hang 

on his workbench, wrinkled and worn from years of proudly 

wearing them on a jacket.

It was a logical step for him to begin training as a U.S. 

Navy hardhat diver, but very few people make it through 

the program. Most Navy dive students say it is the hardest 

thing they have ever done. Kakuk impressed his instructors 

by teaching them underwater photography on weekend 

outings to La Jolla Cove. 

“At first I was what we call a mud diver,” he said, 

“doing repairs under aircraft carriers, destroyers, frigates 

and submarines, as well as some salvage, all in cold, 

nasty harbors that rarely had more than a foot or two of 

visibility. I was trained for underwater cutting and welding 

and running recompression chambers, and I worked on the 

research and development of underwater weapon systems.” 

He later moved to Andros, Bahamas, to work as a 

civilian military contractor at the Atlantic Undersea 

Test and Evaluation Center (AUTEC), where he did 

underwater maintenance of ships, submarines and aquatic 
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An underground lake beneath a golf-course community in 

Bermuda offers intriguing discovery potential. 

Opposite: Kakuk prepares to descend into Sawmill Sink cave.

Kakuk carefully lifts an ancient Lucayan skull from the sediment 

in an Androsian Cave during a permitted recovery to assist 

paleontologists from the Bahamas National Trust.
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weapon systems. Former Navy divers ran the dive locker at 

AUTEC, so the fit was perfect. With dozens of unexplored 

caves on the island, he discovered a new playground. 

In 1989, while watching a tape of Sea Fans Video 

Magazine, Kakuk saw a short segment by Wes Skiles, who 

described how he used multiple slave strobes to create 

unique images in underwater caves. The video ended with 

a disclaimer that diving in such places required specialized 

training and equipment.

“Being a young and slightly arrogant Navy hard hat diver as 

well as an avid underwater photographer, I figured that if the 

Florida redneck diver in the video could create such stunning 

images, then I should be able to accomplish the same results 

in the Bahamian blue holes scattered around Andros Island,” 

Kakuk recalled. “I snatched up my cameras, strobes and dive 

gear and headed off to the closest blue hole. I almost died.” 

After that, Kakuk recognized the need for further training and 

attention to detail to continue his efforts.

At first, cave diving was simply an outlet for exploration. 

The mapping, discovery and pushing the limits of 

physiology were stimulating, but as Kakuk began working 

with scientists, it opened the door to so much more. 

“I started to see how culturally and scientifically 

significant these places were and that there was a lot more 

to them than just the physical challenge of diving,” he 

said. “I realized that exploration was just the first step in 

a scientific investigation. I began meeting people in the 

Bahamian government who were interested, eventually 

obtained scientific research permits and then began 30 

years of research support for scientific discoveries in the 

underwater caves of the Bahamas.” 

When I first met Kakuk in the mid-1990s, he worked at 

the Caribbean Marine Research Center (CMRC) on Lee 

Stocking Island, supporting scientists in varied research 

efforts and running recompression support on the remote 

base. There was no division between work and play — he 

was doing what he loved. Whether he was tinkering with a 

boat engine or helping a researcher with their aquaculture 

experiments, he had a milewide smile. The base couldn’t 

maintain funding, however, and once again Kakuk had to 

do whatever it took to keep his dream alive. Hollywood 

provided the answer.

Beyond teaching and guiding divers, Kakuk provided 

safety and marine support for the movie industry. The 

Pirates of the Caribbean franchise needed help, and he 

could continue to live in the Bahamas while working on 

the films. More movie jobs followed, and through these 

projects he further honed his attention to detail. He 

remained unwavering in his support of safety excellence, 

preferring to lose a job than cut corners.

“The dangers of cave exploration for me are a known 

entity,” Kakuk said. “I know how and when the cave might 

try to get me. I have trained and planned for these. With 

film, there are too many moving parts. Everyone is on a 

major timeline and is doing their best to get the job done 

quickly with no interruptions or distractions from things 

such as safety. Every second of filmmaking costs a lot of 

money, and if you are the reason there is a delay, even for 

safety, you are hurting the bottom line.” 

After filming the second and third Pirates of the Caribbean 

installments, a smart move boosted his career. He made a 

deal with the film production company to own the dive 

support equipment after they finished the movie. He 

booked a barge in Grand Bahama to transport a compressor 

and gear to Abaco, where he met Michael and Nancy 

Albury, who became his business and research partners. 

Michael was the leading partner for their Abaco dive facility, 

Bahamas Underground, and Nancy was the project director 

of the blue holes initiatives for the Antiquities, Monuments 

and Museums Corporation in the Bahamas.

Kakuk launched the Bahamas Caves Research 

Foundation (BCRF) to support exploration, research 

and conservation efforts. Working with the Friends of 

the Environment organization, he extended outreach 

efforts focused on inspiring local people and businesses to 

become stakeholders in protecting Bahamian caves and 

water resources. He has been a critical voice in supporting 

viable science- and tourism-based decisions that conserve 

these unique and vital resources for future generations 

of Bahamians. The foundation’s National Karst Features 

Protection Proposal, encompassing 16 karst areas and 

nearly 100 blue hole entrances throughout the Bahamas, is 

under review. A large-scale conservation area now protects 

more than 12 miles of underwater caves in South Abaco.

Kakuk has continued his work with film and television 

partners, supporting documentary programming for the 

BBC, National Geographic, NHK (Japan’s public media 

organization) and IMAX film projects, including Ancient 

Caves, which features his work. That film premiered at the 

Science Museum of Minnesota in March 2020 and will 

expand its distribution post-COVID.

Being a sole proprietor has its difficulties, and Kakuk has 

had some recent challenges. Category 5 Hurricane Dorian 

devastated Abaco in September 2019, causing the worst 

natural disaster in Bahamas history. During the restoration 

efforts, the COVID-19 pandemic shut down the island, 

resulting in no paying clients for more than nine months. 

But he does not give up hope. He’ll do whatever it takes to 

continue working in the environment that he loves.

Current BCRF initiatives include exploring a blue hole 

more than 600 feet deep, developing protection proposals 

for a national conservation area on Andros Island, 

mapping and exploring more than 60,000 feet of passages 

in Abaco caves and supporting scientists in the areas of 



global climate change, biology and archaeology. 

For years the BCRF was just Kakuk on his 

own with a van, tanks and associated dive kit, 

but several donors have recently helped him 

expand into a sustainable research organization, 

with a permanent facility in Marsh Harbor and 

sponsorships from manufacturers who assist 

with exploration tools. 

On a blazing-hot afternoon, when most 

people would be napping in a hammock, Kakuk 

loads his van with a KISS sidemount rebreather 

and four bailout tanks. He carries two massive 

reels loaded with double-braided nylon line and 

enough lights to get him through a six-hour 

runtime as he heads off into the unknown, 

hoping to tag some new line on the end of the 

cave. Swimming through massive crystalline 

stalactites and passing by fragile drapery called 

bacon strips, he sometimes stops to observe 

and appreciate the mesmerizing beauty of his 

surroundings. He glides over pools of dogtooth 

spar crystals, passes a small bat encased in ancient 

rock and floats through a shimmering halocline, 

where the fresh water and salt water mix. He dips 

down through a body-squeezing restriction 140 

feet deep, swims over some mudflats and rises to 

a crystal palace of cave formations. 

On some days he’s hell-bent on finishing a new 

survey, but today he pauses to admire the stunning 

beauty of Mother Nature. Sometimes the beauty is 

completely arresting. Kakuk has been recognized 

as a Scuba Diving Sea Hero of the Year and has 

received awards as a technical diver and explorer, 

but he would give up all that for more dives in this, 

his inner sanctum.

“My mantra has always been ‘whatever 

it takes’ — whatever it takes to do the 

exploration,” he said from his isolated Abaco 

outpost with Otis the Blue Hole Dog by his 

side. “If it means having to take a sabbatical 

from my job or taking out a loan to pay my bills 

to be part of one of the most significant and 

technology-changing projects ever conducted 

(the Wakulla 2 Project), then I have done it. 

The upside of predominantly solo exploration 

is there is no one to laugh at you when you do 

something really stupid.”

In more than 25 years of diving with Kakuk, 

I’ve never seen him do anything stupid. 

Rather, he executes thoughtful, safe and well-

planned dives in some of the most challenging 

environments on earth. AD

From top: Dust from the 

Sahara Desert trapped inside 

layers of rock in Bahamian 

caves is evidence of Earth’s 

dry epochs. • Kakuk shows 

schoolchildren some of the 

tiny animals found inside the 

cave. • Brett Gonzalez assists 

Kakuk as he prepares for a 

dive to more than 440 feet in 

Bermuda. • Kakuk and Kenny 

Broad explore Dan’s Cave 

in Abaco during a National 

Geographic outreach project.
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DIVING AFTER 
COVID-19
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FROM EARLY IN THE PANDEMIC, DAN has been 

answering questions about returning to diving following 

recovery from a COVID-19 infection. After reading 

early reports about irreversible lung and heart damage in 

COVID-19 patients, many divers were concerned about 

health deficits that could prevent them from diving again. 

While these stories were scary prospects for divers, they 

usually came from case reports or involved a small number 

of patients and were not repeated or validated. 

In April, DAN started planning a study about the 

long-term health implications of a COVID-19 infection 

for divers, including both scuba and breath-hold to 

encompass divers and watersports players. After several 

months of planning, the study was approved in August. 

DAN began communicating with participants, collecting 

data and translating the questionnaire into German, 

Spanish, Portuguese, Italian and French. 

The research is a collaborative effort between DAN 

Chief Medical Officer Jim Chimiak, M.D., the study’s 

principal investigator, and DAN Research Director Frauke 

Tillmans, Ph.D., who is responsible for managing the 

study and coordinating the data collection. DAN Director 

of Medical Services Matías Nochetto, M.D., Assistant 

Director of Medical Services Camilo Saraiva, M.D., and 

several DAN research fellows are lending their expertise to 

communicate with participants and manage the data. 

The study will use up to nine online surveys over the 

next five years to collect information from up to 1,000 

adult divers who have confirmed or suspected COVID-19 

infection. DAN intends to get a clear picture of possible 

health concerns by evaluating a broad range of dive 

activities after infection and documenting the severity 

of infections, recovery time, typical dive practices, and 

medical issues or health problems encountered while 

diving after recovery from the disease.

Case reports detailing long-term lung injury, heart or 

neurological issues are important to dive considerations. 

The current guidance for returning to diving, which 

is based on viral pneumonia because its features are 

similar to those of COVID-19, includes full recovery, 

rehabilitation to a previous baseline exercise tolerance and 

a formal physician’s evaluation for fitness to dive with 

assistance from a dive medical professional if necessary. 

The DAN study’s primary goal is to provide divers, 

dive businesses and medical professionals with guidelines 

and recommendations specific to COVID-19. “The study 

should answer how a COVID-19 infection compares 

to other respiratory-distress syndromes and respiratory 

illnesses in terms of dive fitness,” Tillmans summarized.

Any diver who has had a confirmed infection, whether 

symptomatic or not, or has displayed COVID-19 symptoms 

can complete the initial online survey to enroll in the study. 

After the first questionnaire, participants will receive a follow-

up survey every few months in the beginning, followed by 

annual assessments. Some participants may receive follow-up 

requests for medical records or fitness-to-dive evaluation 

results, all of which will be optional. 

By evaluating divers’ experiences as they return to the 

water following COVID-19, DAN researchers hope to 

provide the dive community with comprehensive guidance 

about what to expect after recovery.

To participate in the study, enroll at research.net/r/

DANcovidstudy. For more information, email covidstudy@

DAN.org.
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INNOVATION DURING THESE unprecedented times is 

essential as it enables organizations to pivot and adjust. Although 

DAN had to cancel its 2020 in-person educational events, we 

enjoyed connecting with many of you through our 2020 DAN 

Live webinars and have now launched a 2021 webinar series 

to connect divers with safety information they need. 

Beginning in January, and with a new session each month, 

the 2021 DAN Live series will help promote a culture of 

safety and spark community connections online. 

Presented by DAN experts from our research, risk 

mitigation, medicine, training and insurance teams, the 

new DAN Live series will cover various topics, including fill 

station safety, ear barotrauma, DAN research updates, the 

latest information about COVID-19 and diving, and more. 

Attendees can look forward to a lively presentation, typically 

lasting between 30 and 45 minutes. Presenters will devote the 

remaining time to questions and discourse.

Videos of these sessions will be available on DAN’s YouTube 

channel, DAN TV (www.youtube.com/DiversAlertNetworkTV), 

to ensure on-demand access.  

The first livestream in the series, premiered on January 21, 

covered how divers can prepare emergency plans customized 

for any scenario in any location. Subsequent sessions will take 

place on the third Thursday of each month. For the complete 

schedule, updates and other announcements, be sure to read 

the DAN newsletters and follow DAN on social media. 

While these virtual sessions are no substitute for in-person 

events, we believe the new webinar series will foster 

discussions and connections and make diving safety more 

accessible to all. AD

TRAVEL SMARTER

PROGRAM SPOTLIGHT

DAN PRESENTS 2021 
WEBINAR SERIES

WITH TRAVEL TO BECOME MORE available soon, DAN’s 

newly released travel insurance offerings enable you to stay in 

control of your adventure. Our new trip and annual programs are 

backed by DAN’s 40 years of experience and expertise. We created 

them in compliance with strict regulations to offer protections for 

a wide range of travel-related situations.

DAN’s coverage is not just for dive trips — our travel insurance 

covers both leisure and business trips and provides coverage in 

the event of unforeseen situations that adversely affect your travel 

plans. Should a delay cause additional costs or interruptions, travel 

protection coverage can help defray those expenses. Weather is a 

common reason for delays, cancellations or interruptions, so our 

travel policies cover weather events. DAN’s travel insurance also 

covers lost baggage, emergency assistance and unexpected trip 

cancellations as well as COVID-19 sickness and associated expenses. 

You can purchase an annual plan to cover all your travel for a year 

or a trip plan to cover a single trip. The available options ensure 

there’s a plan that’s right for your needs.  

DAN has protected divers and snorkelers against the risks of dive 

injuries for four decades, and we’re lending that expertise to covering 

travelers with great insurance packages and outstanding service. 

Adventure seekers around the globe can trust DAN for both dive 

and travel protections.  

Whether you visit the Cayman Islands, Fiji, London, New York, 

Tokyo or anywhere else, take DAN travel insurance with you.

DAN OFFERS NEW 
TRAVEL INSURANCE 
PROGRAMS
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TRAVEL WITH DAN.
NO MATTER WHERE YOU GO, TAKE 

DAN TRAVEL INSURANCE WITH YOU.

DAN.org/Travel



Travel Protection Plans are administered by Customized Services Administrators, Inc., CA Lic. No. 0821931, located in San Diego, CA and doing business as CSA Travel Protection 

and Insurance Services and Generali Global Assistance & Insurance Services.  Plans are available to residents of the U.S. but may not be available in all jurisdictions. Travel retailers 

receive payment from CSA related to the offer of travel insurance.   Benefi ts and services are described on a general basis; certain conditions and exclusions apply.

Travel insurance coverages are underwritten by: Generali U.S. Branch, New York, NY; NAIC # 11231. Generali US Branch operates under the following names: 

Generali Assicurazioni Generali S.P.A. (U.S. Branch) in California, Assicurazioni Generali – U.S. Branch in Colorado, Generali U.S. Branch DBA The General 

Insurance Company of Trieste & Venice in Oregon, and The General Insurance Company of Trieste and Venice – U.S. Branch in Virginia. Generali US Branch is 

admitted or licensed to do business in all states and the District of Columbia. 

DAN travel insurance includes coverage for COVID-19 sickness.
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ENCOUNTERS

A DECADE OR SO AGO, Anna 

and I spent the better part of three 

years photographing octopuses, 

crabs, shrimp and a multitude 

of other spineless creatures for 

a marine life field guide. Our 

biggest challenge was finding life 

forms that have evolved to remain 

hidden. Many of the illusionists 

are nocturnal and only creep out 

from their hiding places after 

sunset to feed, which meant a lot 

of night diving. 

Much of our adventure unfolded 

in Indonesia’s Lembeh Strait — a 

hot spot of marine biodiversity 

in the western Pacific. The famed 

10-mile strait provided just what 

we needed: easy access to a variety 

of underwater habitats and veteran 

dive guides with the wherewithal 

to track down an assortment of 

unconventional animals. 

Each evening Anna and I joined 

Liberty Tukunang, Ben Sarinda, or 

both aboard a wooden water taxi 

retrofitted for diving. Consistent and 

persistent, our little team invariably 

set out at 6 p.m. for a pair of two-

hour dives night after night for weeks 

on end. The hunting was so good 

that no one dared to skip an evening 

for fear of what they might miss. 

During this extraordinary time, Anna 

and I discovered decorator crabs and 

their amazing ability to hide in plain 

sight. I can still remember the first 

crab I couldn’t see. 

I didn’t have my aha moment for 

almost a minute after Ben began 

repeatedly pointing his muck stick 

at what seemed to be nothing — at 

least nothing my citified eyes could 

see. I just stared stupidly, squinting 

and blinking at a reef ledge quilted 

with life. Then, ever so subtly, a claw 

moved, a whisker twitched, eyes 

appeared, and a 4-inch crab cloaked 

Undercover Crabs
Text and photos by Ned and Anna DeLoach
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in algae and crowned with a branch 

of soft coral popped into focus. With 

that single eye-opening encounter, 

decorator crabs soared to the top of 

our already lengthy most-wanted list. 

As we learned, most decorator 

crabs belong to one of eight families 

in the superfamily Majoidea, 

commonly referred to as spider crabs. 

About 75 percent of the group’s 

more than 1,100 global species mask 

their presence by wearing disguises 

made from living organisms scissored 

from the landscape. They commonly 

hijack seaweeds, sponges, tunicates, 

bryozoans and hydroids. Most 

detainees survive the ordeal and 

continue to grow, and a few  

even reproduce.

 The crabs manipulate the 

purloined pieces of attire with their 

mouths before attaching them to one 

of the many fishhook-shaped bristles 

arranged in rows on the carapace, 

rostrum, walking legs and claw 

arms, depending on the species. The 

process is not hurried; in aquariums 

it takes around eight hours for a 

decorator crab to complete the 

task. They will also redecorate 

after molting, typically reattaching 

materials from sloughed shells to 

their new, enlarged exoskeletons 

during the hours required for their 

armor to harden.

Meat-packed spider crabs 

are prime targets for a long list 

of carnivores, including fishes, 

lobsters, octopuses, turtles, sea 

otters, gulls and other crabs. Based 

on limited predation observations 

in the field and aquaria, decorating 

appears to be a successful strategy 

for minimizing the carnage. 

Although quite effective by night, 

the camouflage appears to be even 

more advantageous during the 

day when the crabs hunker down 

following an evening of foraging. 

These motionless daytime 

decorators are the dickens to find, 

but they can be found. Liberty 

proved the point one morning by 

tickling out an exquisite specimen 

cloaked in hydroids. The discovery 

wasn’t a fluke. As he explained later, 

the hydroid colony seemed out of 

place, so on a hunch he nudged it, 

causing the concealed crab to move. 

In our effort to explore alternate 

habitats, we searched the seaward 

flumes of dry river beds, where the 

tedium of turning over stones in 

the end proved quite productive. 

Everybody’s favorite find was a 

toylike teddy bear crab shrouded in 

algae as soft as a whisper. 

We took great pride in figuring 

out how to detect decorators. Each 

sighting became an event. It quickly 

became apparent that the crabs 

were more plentiful, diverse and 

outrageous than we had imagined. 

Soon we began noticing variations 

on the decorators’ successful 

strategy. Carry crabs tote urchins, 

sea stars and jellyfish across the 

sand, sponge decorators hide 

beneath clipped sponge wedges, 

and boxer crabs attach miniature 

anemones to their claws. 

As difficult as decorator crabs 

are to find, once you see through 

their disguises, your work is done. 

With no other effective means of 

defense, the crabs freeze, allowing 

you to admire them at your leisure. 

But with nature there are always 

anomalies, such as the lavender 

algae crab of Beangabang Bay. 

Upon discovery, the spindly 3-inch 

decorator went on a rampage, 

changing itself into a slapstick  

image of a ghost attempting to 

be big and bad, making a perfect 

Halloween card. AD

Clockwise from left: 

A 4-inch decorator 

crab hides in plain 

sight. • A toylike 

teddy bear crab is 

shrouded in algae. 

• Discovered on the 

open sand, an algae-

shrouded decorator 

crab does its best  

to appear big, bad 

and scary.

Opposite: Exposed 

from its daytime 

hideout, a hydroid 

decorator freezes  

in place.



DIVE FITNESS

EXERCISING IN WATER can be a great way to mix up your routine. The water supports your body  

and ensures low impact despite intense exercise. The effects of gravity are less profound in the water, 

so you can have an increased range of motion and move in different directions than on land without 

falling. Water also offers resistance that activates your core muscles for stability, which is beneficial when 

maneuvering during diving. An added benefit for divers is practicing comfort and control in the water.

Perform all the exercises in a controlled manner. If the movements are new to you, they may feel a 

bit awkward at first. You should feel more comfortable after a few repetitions.

Start with a single round, and try to work up to three rounds of this exercise routine. You will need 

a pool and a pool noodle.

Aqua Pool Noodle Exercises
Text by Jessica B. Adams, Ph.D., and Cassandra Adams; photos by Stephen Frink

TRIPLANE CALF STRETCHES

1. Stand in the pool facing 

the wall a little further than 

arm’s length.

2. Lean forward with your 

hands on the wall.

3. Slightly bend your elbows 

while lifting one knee 

toward the wall.

4. Extend your elbows while 

slowly kicking back the 

lifted leg.

5. With your heel down, 

adjust the distance of your 

standing foot from the wall 

until you feel a deep yet 

pain-free stretch.

6. Repeat the knee lift and 

kick back five to 10 times.

7. Laterally swing your knee 

right to left, keeping  

your standing leg bent 

slightly. Repeat five to  

10 times.

8. Rotate your hip right and 

left, leading with the  

raised knee.

9. Repeat the entire sequence 

on the opposite side.

Tip: Adjust your position 

relative to the wall to 

maintain a deep, pain-free 

stretch.

Modification: Move closer to 

the wall.

Challenge: Hold each stretch 

for 10 to 20 seconds.

Diving benefits: You use your 

calf muscles while finning, so 

it is important to balance this 

motion by stretching.

NOODLE JOGGING

1. Stand away from the edge of the pool.

2. Hold the noodle in front of you with your arms straight  

and hands slightly wider than shoulder width.

3. Begin by jogging in place for 30 seconds.

4. Increase your range of motion by bringing your legs higher 

while pressing down the noodle to meet each shin. 

5. Repeat for 20 to 40 shin touches.

Tip: Keep your chest up to ensure 

you are using your arms to push 

down the noodle.

Modification: Press the noodle to 

your knee instead of your shin.

Challenge: Try to press the 

noodle to meet your toes.

Diving benefits: This exercise 

will build your cardiovascular 

endurance while training 

multiple muscle groups with 

minimal impact.
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CORKSCREW

1. Start by floating in the 

middle of the pool with the 

noodle behind your back.

2. Wrap both arms behind you 

around the noodle. 

3. Roll to the right and onto 

your stomach, keeping your 

face out of the water, with 

your body extended and feet 

together.

4. Return to the starting 

position.

5. Do 10 rolls to the right,  

and then repeat in the 

opposite direction.

Tip: Try not to bend at the hips 

or knees.

Modification: Reduce repetitions.

Challenge: Rotate more slowly, 

and hold while facing down.

Diving benefits: Core strength 

and body awareness will help 

you comfortably maintain a 

horizontal body position.

PENDULUM

1. Start by standing in the middle of the pool with 

your feet slightly wider than shoulder-width apart.

2. Hold the noodle straight out in front of you, with 

your hands slightly wider than shoulder-width apart.

3. Kick your left leg out to the side by extending 

your hip, and rotate your left arm down toward 

the right side.

4. Complete 20 repetitions, and then repeat on the 

opposite side (right leg out).

Tip: Try to keep the noodle parallel to your body.

Modification: Keep the noodle stationary.

Challenge: Increase the width between your hands. 

Diving benefits: Working on lateral movements helps 

you react to dynamic conditions such as a rocking boat.

AQUA WARRIOR III

1. Stand in the shallow end of 

the pool, and hold the noodle 

straight down in front of you.

2. Center your weight over your 

right foot.

3. In a slow, controlled motion, 

bend at your hip, push the 

noodle toward the bottom of 

the pool, and extend your left 

leg straight behind you until it 

is parallel to the surface of the 

water. Your face should be in 

the water.

4. Hold this position for as 

long as you can comfortably 

hold your breath, and then 

return to standing in a slow, 

controlled manner.

5. Repeat 10 times, and then 

switch to the other side.

Modification: Bend partially 

without putting your face in  

the water.

Diving benefits: This exercise 

helps with comfort and control 

while you are in the water. AD

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. 



34  |  FIRST QUARTER 2021

LOCAL DIVING

Howe Sound
BRITISH COLUMBIA’S BACKYARD FJORD

Text and photos by Brandon Cole

WITH NEARLY 16,000 MILES OF RUGGED COASTLINE and more than 40,000 islands  

and islets, British Columbia, Canada’s enviable wealth of ocean real estate, features fantastic marine life  

and spectacular coldwater scuba adventures. There is more here than you can enjoy in a lifetime. 

Most local divers take their first giant strides in Howe Sound. Stretching 27 miles from its narrow head under 

lofty mountain peaks at Squamish to its wide-mouth opening into the Strait of Georgia just northwest of 

Vancouver, Howe Sound is North America’s southernmost fjord. This sea-to-sky corridor crafted by glaciers 

and perfected by time seems tailor-made for subsea exploration — reef and wreck, rec and tech.
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HAPPY HOUR AT THE 

SIGNATURE SITE

The most popular dive site in the 

greater Vancouver metro area is 

Whytecliff Park, where the high-

rising fjord wall towers above and 

mirrors below the waterline. The 

site’s name is self-evident at 60 

feet, where a field of snowy white 

plumose sea anemones spills over 

the edge of a wall that plunges 600 

feet deep. Velcro-armed feather 

stars, blood stars, orange sea pens 

and armor-plated Puget Sound king 

crabs share space in the Metridium 

garden. Clusters of cloud sponge 

begin glowing at 85 feet. From a 

foot across to as big as a small car, 

sponge colonies light up the abyss 

beneath and function as critter 

condominiums. Tucked among the 

folds of the ivory- and butter-colored 

macaroni-like sponge masses are 

copper and yellowtail rockfish, spiny 

lithode crabs and squat lobsters.

But it’s not all steep and deep at 

Whytecliff. Inside the sheltered cove 

over a sandy bottom 15 to 40 feet 

deep, kelp and boulders provide 

habitats for shrimp, bulgy-eyed flatfish 

and blackeye gobies. Diving after 

sunset increases the odds of seeing 

nocturnally active sailfin sculpins, 

midshipman fish, giant Pacific 

octopuses and, in winter, stubby squid.

Divers of all stripes flock to 

Whytecliff Park, which in 1993 

became Canada’s first saltwater 

marine protected area. This perennial 

favorite is busy year-round. New 

divers mingle in the shallows for 

open-water certification classes. 

Techies tricked out with rebreathers 

stealthily swim 10 minutes around 

the point to The Cut or straight out 

to the Day Marker to drop over the 

sheer wall. There’s also a third dive 

at Whyte Islet to the left. Some 

people swing by the park after work 

— dedicated divers will drive an hour 

from the crush of Vancouver city — 

to celebrate a serene happy hour with 

the fishes; others make a weekend of 

it, bringing a six-pack of cylinders. 

The park has restrooms, free parking, 

a rinse station and even a café. Air 

fills and gear are available from the 

dive shop in the nearby idyllic village 

of Horseshoe Bay. Whytecliff is shore-

entry only. A garden cart is helpful to 

lug heavy gear between the parking 

lot and the beach below.

SEA TO SKY HIGHWAY

Savvy locals also put wheels to 

work at Kelvin Grove in Lions Bay, 

schlepping their scuba kits by wagon 

or hand truck from automobile to 

ocean. Their reward waits around the 

point to the right. The top of the wall 

showcases purple sea stars piled up 

in a rugby scrum, orange and white 

sea cucumbers and schools of shiner 

perch. The middle depths are home 

to colorful or camouflaged red Irish 

lords, many kinds of nudibranchs 

(lemon, frosted, clown), kelp 

greenlings, buffalo sculpins and grunt 

sculpins. Reclusive beauties hiding 

in deeper crevices include the eel-

like red brotula and boldly painted 

tiger rockfish. It pays to move slowly 

below 100 feet and carefully examine 

the openings of chimney and cloud 

sponges for decorated warbonnets 

or gunnels. This site can be very 

productive for macro photography. 

Driving 8 miles north on 

Highway 99, the Sea-to-Sky 

Highway, brings you to Porteau 

Cove Provincial Park, another 

staple of Howe Sound shore diving, 

but with interesting twists. First, no 

mountain-goating is required; stairs 

From left: A diver explores the jungle gym of giant steel H-beams purpose-sunk for divers in Porteau Cove Provincial Park. 

• A candy stripe shrimp (Lebbeus grandimanus) lives in symbiosis with a crimson anemone (Cribrinopsis fernaldi). • A Red 

Irish lord (Hemilepidotus hemilepidotus) surrounded by plumose anemones (Metridium senile). 

Opposite: The kelp greenling (Hexagrammos decagrammus) ranges from Alaska to California and grows up to 2 feet long.
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provide quick and easy access to the 

sea. Second, the reef is steel, wood, 

rubber and concrete. Porteau is a 

curated collection of purpose-sunk 

ships (steel vessels still mostly intact 

and wooden ones now seriously 

deteriorated), a tire reef, heaps of 

concrete blocks and columns, and a 

jungle gym of metal H-beams. 

Huge 75-pound lingcod, regally 

enthroned atop wreckage, lurk covertly 

in the shadows. Tunicates, bryozoans 

and crinoids glom on to the synthetic 

structures. Gobies and rockfish lounge 

about, and rumors abound of hidden 

wolf eel lairs. Surface buoys mark the 

main attractions, such as the 36-foot-

long Centennial III dredge tender  

and the 92-foot Granthall, a steel 

tugboat later converted to a herring 

packer. Under its stern, 3-foot-tall 

plumose anemones hang like elegant, 

upside-down Easter lilies or luminous, 

living chandeliers. 

Porteau Cove is an excellent place 

to practice underwater navigation 

while moving from feature to 

feature. Visibility is sometimes low, 

but modest depths ranging from 

25 to 50 feet and the plethora of 

artificial reef structures deliver extra 

bottom-time enjoyment. But if 

the wind is blowing 15 knots or 

more — especially from the west or 

north — knowledgeable divers will 

postpone Porteau until a calmer day. 

HEART OF THE FJORD

A boat is necessary for divers to 

see all of what Howe Sound offers. 

Charters out of Horseshoe Bay 

open access to the heart of the fjord, 

where dozens of stellar sites among 

the islands thrust up from the cool, 

emerald waters of this vast inland 

seascape. A 20-minute boat ride 

takes you to Halkett Bay Marine 

Provincial Park on Gambier Island’s 

southeast corner. Submerged in 

the protected bay lies the HMCS 

Annapolis, a destroyer-class warship 

intentionally sunk in 2015. The 

366-foot-long Annapolis is the 

eighth addition to the Artificial 

Reef Society of British Columbia’s 

world-class ships-to-reefs program, 

enhancing both the recreational 

diving opportunities and the marine 

wildlife habitat. It takes many tanks 

to explore the mammoth wreck 

from bow to stern. It rests upright 

in the sand at 110 feet, but much of 

its structure is between 50 and 80 

feet, with everything meticulously 

prepared for diver safety. There are 

no entanglement hazards, the hull 

and decks have numerous entry 

and exit holes, and there are three 

buoyed descent and ascent lines. 

The Pinnacle off Bowyer Island’s 

north side is also a memorable 

experience top to bottom, but of the 

rock variety. Also called Wedding 

Cake, the site offers a range of profiles 

so divers can choose one appropriate 

to their skill level. The pinnacle’s tip 

peaks at only 15 feet below the waves, 

and deeper tiers fall away below. 

The layers of life include the usual 

profusion of anemones plus zoanthids, 

numerous crab species, giant 

nudibranchs and fish large and small, 

from lunker lings and wolf eels to tiny 

gruntlings. Don’t ignore piles of empty 

clam shells and crab parts. These messy 

leftovers hint that a well-fed octopus 

lives nearby. Bowyer’s East Wall serves 

up a variety of jellies — fried egg, lion’s 

mane, moons and more — that drift 

along its precipitous drop. Canyons, 

on Bowyer’s south side, earns five-star 

reviews for its diverse mix of terrain 

(sheer wall, rocky ridges and sandy 

gullies) and a smorgasbord of fish and 

invertebrate species. 

Five miles farther into the sound, 

where the fjord narrows on its 

northerly snakelike path, Anvil 

Island has a handful of sites around 

it that locals and visitors alike rank 

among Howe Sound’s finest boat 

dives. Christie Islet offers a choose-

your-own adventure from 50 feet to 

beyond 100 with nooks and crannies 

packed with creatures. It caters to 

both biologically minded divers who 

are keen to flex their marine-life 

identification skills and photographers 

who are obsessed with the quixotic 

pursuit of the perfect picture. 

The strong currents that are a 

trademark of diving in much of 

British Columbia — and a driving 

force behind the ecosystem’s 

abundance — rarely limit underwater 

activities in Howe Sound. The 

waters can get moving at Dragon’s 

Den, but it’s often just a surface 

current, and sometimes there’s flow 

at depth. Experienced captains and 

divemasters assess the conditions 

and then thoroughly brief divers 

before opening the back deck. Once 

submerged, divers should carefully 

monitor and manage gas supply, 

time and depth and be ready to 

adapt to changing conditions. At 

this sometimes challenging, always 

exhilarating advanced location, 

stunning topography is the ticket. 

The wall angles back on itself, tilting 

past vertical to create magnificent 

overhangs with curtains of ghostly 

plumose anemones. For divers 

hovering in the shadowy void of these 

cavernlike recesses loaded with sea life 

but lacking a bottom, the view is a 

mindbender not soon forgotten. 

Visit Pam Rocks for a change 

of pace and encounters with 

charismatic, whiskered megafauna. 

This cluster of islets south of Anvil 

Island is a haul-out site for harbor 

seals. Dozens are in attendance 

in the summer, luxuriating like 

flippered couch potatoes on rocky 

perches just above the waterline. 

Snorkeling is the best way to interact 

with the seals. Let them slip into the 

water and approach you when they 

are ready; with time, their curiosity 

will get the better of them.

Keep calm and marvel on. Look 

down to watch playful seals circling 

below you in the emerald sea; look 

up to be gobsmacked by the Coast 

Mountains soaring to kiss the sky. 

It’s a peerless view both above and 

below — the perfect Howe Sound 

half-in, half-out surface interval 

before the next dive. AD

LOCAL DIVING

BRITISH COLUMBIA



How to Dive It

Conditions:Conditions: Howe Sound is a year-

round dive destination. The inland 

waters are sheltered from the open 

Pacific Ocean’s storms and swells, 

but strong winds can funnel through 

the fjord. Sea surface conditions 

vary from flat to rough and white-

capped. There is always a protected 

spot somewhere to dive. Ocean 

temperatures usually hover in the 

mid-40°F range at depth and up to 

52°F at the surface. Thermoclines and 

freshwater layers may be present, 

especially after heavy rains and 

snowmelt in the interior. Drysuits 

allow you to customize undergarment 

thickness to your thermal tolerance. 

Water clarity is generally best 

during late fall and winter, when 

visibility is usually between 25 and 

75 feet. Plankton blooms can reduce 

visibility in spring and summer, but 

divers may find better water clarity 

beneath a murky surface layer. A few 

sites experience current, and divers 

should exercise care, preferably 

diving around high or low tide. In 

general, however, Howe Sound does 

not require diving during slack water 

like many other British Columbia 

sites. The weather above the waves 

varies widely, from sunny and warm 

to cool, rainy and windy. 

With a full gamut of dive sites — 

deep walls, shallow bays, muck dives, 

shipwrecks, seamounts and pinnacles 

— there are spots suitable for divers 

of all skill levels and interests. Many 

sites have deep water well beyond 

recreational limits, so proper training, 

planning and good buoyancy control 

are essential.

Getting there: Horseshoe Bay, the 

gateway to diving Howe Sound, 

is a suburb of West Vancouver 

and about a three-hour drive from 

Seattle, Washington, or one hour 

from the center of Vancouver, 

British Columbia. Traffic and border 

crossings can increase transit times.

DAN.ORG  |  37

From top: A giant Pacific octopus 

(Enteroctopus dofleini) moves across 

a kelp-covered bottom. • Giant 

plumose anemones (Metridium 

farcimen), a blood star (Henricia 

leviuscula) and giant sea cucumbers 

(Parastichopus californicus) are 

on a rocky reef at 70 feet deep. 

• These feather stars (Florometra 

serratissima) are attached to the 

rocky substrate at 70 feet with 

a quillback rockfish (Sebastes 

maliger) in the background. • Cloud 

sponges (Aphrocallistes vastus) light 

up the emerald gloom 100 feet 

below the surface.
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LIFE AQUATIC

LET ME STATE THIS 

UNEQUIVOCALLY: Crocodiles are 

apex predators, and in the wrong place 

and time, humans are potential prey. 

There are exceptions, but most of these 

wonderful and primitive reptiles won’t 

squander encountering a potential 

meal. When swimming in any reptile 

habitat, know who and what you may 

encounter, or don’t swim at all. 

David Doubilet and I were on 

a National Geographic assignment 

in Cuba’s Jardines de la Reina 

(Gardens of the Queen) National 

Park. We had eight short shooting 

days to capture the magic of the 

long-ago Caribbean in this marine 

museum. With a “HEY!” noise 

through his regulator, David 

interrupted my obsession with a 

jelly floating above me. He swam 

toward me and fired off a series  

of strobe bursts that needed  

no interpretation.

I turned to find myself face to 

snout with an American crocodile. 

Greeting my unaggressive reptile 

visitor, I gave David a thumbs-up, 

burbled, “Hello, handsome! Look at 

you!” and captured its portrait. After 

a few frames, it was unimpressed 

with me and drifted downstream 

to do other crocodile things, and I 

returned to my jellyfish. 

When some people see David’s 

image of the crocodile inches behind 

Smile, Crocodile
Text by Jennifer Hayes; photos by Jennifer Hayes and David Doubilet



me, their reactions include wonder, 

awe, anger, horror and “How could 

he?!” — how could her husband 

take a picture and not save her? 

My answer is this: David gave the 

appropriate warning and quickly 

swam to me. I was a visitor in this 

creature’s environment, and in 

this circumstance there were more 

knowns than unknowns, so I did not 

feel threatened. 

The resident American crocodiles 

(Crocodylus acutus) at Jardines de la 

Reina routinely share their waters 

with snorkelers and divers. I was 

fortunate to have an encounter with 

this symbol of an intact ecosystem 

that supports apex predators, and the 

image is an opportunity to discuss 

marine conservation. As journalists, 

we are careful never to suggest 

crocodiles are safe to swim with or let 

our images appear with sensational 

headlines that promote fear and 

loathing of marine life — and we 

have had many such requests. 

I did not feel the same comfort 

working in Nile crocodile (Crocodylus 

niloticus) waters in Botswana’s 

Okavango Delta a decade earlier 

for a story called “Miracle Delta.” 

The story idea developed over a 

scotch in Washington when fellow 

wildlife photographer Frans Lanting 

remarked, “There is clear water for 

one month in the Okavango, and 

no one has looked closely beneath 

the surface there.” With unexplored 

places, there is always a reason why. 

In this case, there were two reasons: 

hippos and Nile crocodiles. 

We were diving at Okavango 

Panhandle with our guides, Brad 

Bestelink and Andy Crawford, who 

taught us that large crocs sense your 

vibrations in the water and move 

in, hoping to find a new wildlife 

crossing. Keeping this in mind, we 

never dived the same place twice and 

never stayed for more than two hours. 

While we were photographing in a 

lily and papyrus garden that looked 

from below like a Monet painting, 

Brad signaled that our time was up. 

David responded with the familiar 

photographer’s plea for a little more 

time, just one more shot. Brad steeled 

his voice and said, “Out means out, 

David.” We pouted and moved well 

downstream to another spot. 

Hours later, David asked to go 

back to the magical place for a night 

shot. Brad agreed, and we boated 

through the dark with spotlights on 

the bow. As we turned the bend, I 

exclaimed, “Holy hippo!” A giant 

hippo stood right where we had been 

working. Brad handed me his light, 

and we were astonished to see that 

the large figure was no hippo. A Nile 

crocodile more than 14 feet long had 

claimed the spot where we wanted 

to jump in. It was a very quiet ride 

back to the dock. Back in our lean-

to, I not-so-calmly asked David, 

“What are we doing here? What 

were we thinking?” 

Fast forward a few weeks, and 

we were armed with growing 

confidence, a local Shaman 

ceremony (for men only) to protect 

David from crocodiles and what 

must have been a glaring memory 

lapse. We learned about crocodile 

lairs beneath the papyrus mats — 

underwater hollows where crocodiles 

sleep. Our safe plan was to explore 

one at midday when the crocs were 

sunning themselves on the bank. 

The team swam into the chamber 

to find a white sand bottom, dark 

papyrus-root roof and meter-wide 

tunnels leading who knows where. 

I lit the chamber while David 

photographed the reptile living 

room, where dozens of croc prints 

half the size of my fin crisscrossed 

the floor. There were many places I 

would rather be than staring down 

the dark tunnel in front of me, so I 

signaled David to hurry. 

A few nights later around the 

campfire we learned about the 

Zambezi catfish from a visiting 

ichthyologist. The Upper Zambezi 

squeaker (Synodontis woosnami), a 

species of upside-down catfish native 

to Botswana, is bright yellow with 

black polka dots and only comes out 

at night. Feeling that our story of 

Okavango would somehow now be 

incomplete without it, we planned a 

night dive in Nxamasere Channel to 

document this wonder of the African 

freshwater world. 

We wrote out our squeaker plan, 

which began with a boat trip to the 

channel that runs into the main 

Okavango River. The three teams 

would be our boat team (one driver, 

one spotlight and one rifleman) and 

two dive teams: David with Brad and 

me with Andy. The guides would lead 

us and be entirely in charge of the 

dive with no exceptions. 
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An American crocodile rests midwater 

above a seagrass bed. Scientists 

call crocodiles “engineers of the 

mangroves.” Their movements through 

the dense forests open channels that 

enhance water and nutrient circulation 

and create habitats for other species. 

The crocodile presence contributes to 

the remarkable ecosystem health and 

marine biodiversity in Jardines de la 

Reina National Park.
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Gearing up with an extra light, 

Brad also demonstrated the “croc 

stoppers” that each guide would 

carry. “It’s just a pointed stick,” I 

remarked, wondering how it would 

be useful against a crocodile. Brad 

replied, “If you see a croc, use it 

to kill yourself.” “Understood,” I 

answered. Our final instructions 

were to never swim near the edge 

of or underneath the papyrus under 

any circumstance and immediately 

surface if we heard gunshots, 

banging or the boat engine revving. 

We also had to beware of drifting 

too fast and getting swept into 

the main river — the boat team 

wouldn’t know it had happened, but 

the crocs would.

David and Brad rolled into the 

dark water first and disappeared 

quickly, and I momentarily thought, 

“He’s the National Geographic talent 

and had the anti-croc ceremony. 

Do I really need to go?” Conscience 

and curiosity took over as Andy 

and I did a giant stride through the 

Botswana night into the river. 

Andy’s light made a pitifully 

small circle on the bottom. We 

sorted ourselves out, I pointed down 

my strobe arms, and we began to 

explore. A carpet of what looked 

like Vermont fall leaves littered the 

bottom. We drifted slowly, pulling 

away layers to expose the bottom, 

finally revealing yellow whiskers 

and a body with black spots. Here 

was the reason for being where we 

were and where we should not have 

been. Andy staked the croc stick in 

the sand, and we used it to brace 

ourselves in the current. I shot 

several frames before the squeaker 

swam off. We followed but quickly 

lost it. 

Gauging our position, we shined 

the light upward to find a papyrus 

mat above us. We were inside a 

crocodile living room full of prints. 

Andy shined the light on her face, 

made a slicing gesture across her 

throat and began swimming back. 

We just cleared the chamber when 

we heard the engines revving 

nonstop and the unmistakable sound 

of metal hitting metal. We filled our 

buoyancy compensators and shot up 

the 10 feet to the surface. 

I managed to blurt out, “What 

is…” as the boat team pulled us up 

by our hoods and hair, no ladder 

involved and without explanation or 

apology. Brad and David were already 

on board. We had drifted too fast and 

were yards from entering the river. 

The boat spotlight revealed many sets 

of blazing red eyes on the bank at the 

end of the Nxamasere Channel, right 

where we would have ended up. 

Fortunately, we got what we came 

for without incident and succeeded 

in publishing our shots of the 

Zambezi squeaker. Underwater in 

the Okavango Delta is a magical 

place filled with dreams and danger. 

It should never be considered a dive 

destination, but save your money 

and consider taking a safari there. It 

will touch your soul. AD

LIFE AQUATIC

SMILE, CROCODILE

From top: A curious American 

crocodile investigates Jennifer Hayes 

as she photographs a jellyfish above 

her. • A resting American crocodile 

stretches and yawns to expose an 

attention-getting set of teeth before 

settling into the soft seagrass to 

sleep. • A juvenile Nile crocodile’s 

jaws reflect on the surface as the 

crocodile rests in the calm waters of 

Nxamasere Channel in Botswana’s 

Okavango Delta.



42  DAN WAS THERE FOR ME

44  ADVANCED DIVING

48  FROM THE MEDICAL LINE

52  RESEARCHER PROFILE

56  INCIDENT INSIGHT

58  SKILLS IN ACTION

60  SAFETY 101

62  RISK MITIGATION

DAN.ORG  |  41

On August 25, 1965, the Christ 

of the Abyss statue was placed 

in a sand channel surrounded 

by shallow coral reefs in Key 

Largo, Florida. The statue has 

become the symbol of John 

Pennekamp Coral Reef State 

Park and a popular destination 

for divers and snorkelers. 

Photo by Stephen Frink
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MY WIFE, TERESA, AND I 

LEFT FOR TAHITI on June 5, 

2018, for 11 days of sailing through 

French Polynesia. This trip was an 

extended version of a seven-day trip 

that we had thoroughly enjoyed 

several years before. While in the 

marina, we looked forward to taking 

advantage of the dive excursions 

from inflatables off the ship’s stern. 

On June 9, we prepared for our first 

two-tank dive in Bora Bora. 

I was 71 years old at the time, and 

Teresa was 62. We exercise regularly, 

are in good health with no medical 

conditions and take no medications. 

I am a competitive rower, and 

Teresa teaches exercise classes. We 

are experienced recreational divers 

with hundreds of dives worldwide 

during the past 30 years. For these 

dives we were using nitrox and our 

own computers. Since we had not 

been diving for almost a year, we 

refamiliarized ourselves at modest 

depths — 80 feet on the first dive 

and 60 feet on the second — with 

three- to five-minute rest stops at 

15 feet, ensuring our tanks had at 

least 500 psi in reserve. Both of us 

felt good during the dives and had 

no trouble with buoyancy, fatigue or 

situational awareness. 

After an appropriate surface 

interval and some rehydration, we 

jumped back in at another beautiful 

dive site, followed the same routine 

and felt fine after the dive. About a 

minute after returning to the ship, 

however, I coughed up a tablespoon 

of foamy, red blood. I felt normal 

with no other symptoms, so I 

went to my cabin and took a quick 

shower, during which I coughed 

up more foamy blood, this time 

orange rather than red. Recalling an 

article about immersion pulmonary 

edema I had recently read in Alert 

Diver, I realized this symptom was 

unusual and potentially dangerous. 

After talking with Teresa about it, I 

decided to call DAN.

The DAN medical professional 

who answered the 24-hour 

By Jack Estill

RESEARCH, EDUCATION & MEDICINE

DAN WAS THERE FOR ME

Heart Trouble in Tahiti
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emergency hotline suggested that 

I go to a hospital for an X-ray and 

thorough checkup. With the only 

open hospital a helicopter ride 

away, I let DAN know I would first 

consult with the ship’s doctor. After 

learning about my symptoms and 

alerting the captain that I might 

need an emergency evacuation, 

the doctor took my history and 

performed a complete evaluation. 

My lungs sounded clear, and there 

did not seem to be any immediate 

emergency, so the doctor told me 

to relax for the rest of the day 

and check in the next morning. 

I updated the DAN medics, who 

preferred that I get an X-ray and 

physical, but they understood the 

situation and told me they were 

available for further assistance, 

particularly if my condition 

worsened. While I had no further 

problems, and my morning checkup 

was clear, the ship’s doctor ruled out 

any further diving and advised me 

to see my regular physician when we 

returned home. 

After finishing the trip, I called 

my doctor and explained what 

had happened. He was puzzled 

and wanted to see me right away. 

After listening to my heart, he put 

his stethoscope to my ears. Instead 

of hearing bump bump, I heard 

bump swish. He referred me to a 

cardiologist, who performed a battery 

of tests, including an echocardiogram, 

and diagnosed me with exercise-

induced mitral valve prolapse, an 

uncommon but known injury. 

The damage likely occurred a week 

before the Tahiti trip, when I was 

in a competitive eight-man shell for 

an early morning row after sleeping 

poorly due to some business stress. 

Instead of a nice recreational row, 

the crew wanted to do a practice 

race. I did not pay enough attention 

to how I felt and overstressed my 

heart, tearing two of the chordae that 

control the mitral valve, causing the 

valve to leak. I felt uncomfortable 

after the row but did not engage 

in any additional vigorous exercise 

before the dive trip. The mitral 

valve damage caused some blood to 

recirculate to my lungs with each 

heart compression; with the added 

pressure from diving, some blood 

leaked through the lung blood vessel 

walls and into my alveoli. 

Under the circumstances, I was 

glad we had planned easy dive profiles 

for our first outing. Fortunately, I had 

read about pulmonary edema, which 

spurred me to ask questions and stop 

diving in a situation where additional 

dives could have had much worse 

outcomes. Open-heart surgery can 

completely repair this type of mitral 

valve injury with no limitations or 

medication after proper rehabilitation. 

The surgery was daunting, but I was 

motivated to recover; in consultation 

with my cardiologist, I returned to 

easy rowing within six weeks and 

competitive rowing as well as diving 

within a year. 

I learned several lessons from 

my experience. First, divers should 

continue to educate themselves. 

There is no substitute for more 

knowledge, and DAN is an 

excellent source for up-to-date 

information about dive-related risks, 

opportunities and research. 

Second, I will never go without 

DAN membership. Around-the-

clock access to professionals with 

knowledge of dive medicine if an 

emergency occurs anywhere in the 

world can be tremendously reassuring 

and potentially lifesaving. DAN’s dive 

accident and travel insurance plans 

provide additional coverage. 

Third, if you have been away from 

the water for any length of time, 

treat each return dive like a chance 

to catch up with an old friend. Go 

slowly, and enjoy it. 

Fourth, no matter how fit you are, 

accidents can happen. Be prepared, 

and practice for emergencies. 

Practice can prevent panic and 

create confidence. If you engage 

in vigorous exercise, learn to use a 

heart monitor. Get to know your 

maximum heart rate and recovery 

patterns. Unless you wake up rested 

at your normal resting heart rate, 

adjust your workout to match how 

you feel. Exercise is great, but know 

your limits. 

Always stay informed. DAN is 

the go-to resource for current dive-

related information. AD

From top: A cruise ship departs Cook’s Bay, 

Moorea, to visit Bora Bora. • The author trains 

on an indoor rower while wearing a heart 

monitor. • The author prepares to race the 

Northwest Masters Regatta on Vancouver Lake, 

Washington, with his four-man shell crew.

Opposite: The author and his wife, Teresa, drop 

in for their first dive in Bora Bora.
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OVER THEIR LIFETIME, DIVERS 

WILL LIKELY ENCOUNTER 

a variety of dive conditions: at sea 

level and at altitude as well as in 

fresh water, salt water, calm water 

and currents, to name a few. Diving 

in currents can be exhilarating, but 

it can also be hazardous if you do 

not have the proper training or are 

unprepared. Current dives, often 

called drift dives, can be leisurely or 

quite challenging. 

Current is the continuous 

movement of a fluid in a certain 

direction. For diving and other 

water activities, we consider 

current as water that moves 

through a more sedate surrounding 

body of water. Current movement, 

which can be horizontal or vertical, 

is sometimes slow and barely 

noticeable but at other times can 

be so strong that underpowered 

watercraft struggle against it. Tide 

ebb and flow and the current’s 

velocity and direction can change 

your position relative to either the 

horizontal or vertical plane of the 

current, which can be disorienting 

for inexperienced divers.

Divers can experience amazing 

drift dives at many popular sites 

worldwide, including Palau, 

Indonesia, Maldives, Florida, the 

Pacific Northwest, Cozumel, and 

many others. Frequently calm and 

relaxing, drift dives can also be 

quite rapid and require significant 

effort. All currents take special 

consideration and planning to dive 

effectively and safely. Divemasters 

should provide site-specific 

RESEARCH, EDUCATION & MEDICINE

ADVANCED DIVING

Current Dives
 Text by Jim Gunderson; photos by Stephen Frink
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information about the current as part 

of their dive briefing so all divers 

know what to expect. Before doing 

drift dives, seek proper training, 

ideally as part of a course with a 

certified instructor.

Drift diving also requires physical 

and mental preparation. When 

diving currents, divers should have 

an elevated fitness level as well as 

experience and familiarity with 

different finning techniques. A 

moderate half-knot current (0.6 

mph or 0.9 kph) may not seem very 

fast, but in the time it takes to let 

go of the descent line and clear your 

mask, you will be out of reach of the 

line. In strong 2-knot currents, it is 

challenging to keep your position 

steady just by kicking, and a diver 

could not maintain that level of effort 

for long. 

When making a current dive other 

than a drift dive, start against the 

current, and return with it. You will 

increase your physical effort and 

breathing-gas consumption as you 

swim against the current, but you 

will use far less energy as you return 

to your entry and exit point and 

should have an adequate gas supply 

to finish the dive as planned. Divers 

should not dive in currents greater 

than 1 knot without proper training 

and experience. To roughly measure 

a current, toss a buoyant object into 

the water and time how long it takes 

to get to a point a known distance 

away. The object will travel 1.68 feet 

per second in a 1-knot current.

Depending on the current for a 

drift dive, you might have to make 

a negative entry, which is entering 

the water with little or no air in 

your buoyancy compensator (BC), 

continuing to descend upon entry, 

and then pairing up with your buddy 

and riding the current. You only need 

to fin when you want to approach 

something or remain stationary. Let 

the current do the hard work for you. 

Once you become comfortable with 

drift diving, you will likely use less gas 

than on a dive in calm water to the 

same depth and time because you will 

kick far less.  

When planning dives where you 

will start against the current and 

return with the current, use the rule 

of thirds for your breathing gas: 

one-third of your gas supply for the 

first part of the dive, one-third for 

the return and one-third in reserve 

for an emergency. Plan on bringing 

additional equipment such as a 

surface marker buoy (SMB) and 

a reel, at an absolute minimum. 

Many divers carry a signaling mirror 

and a whistle in case they become 

separated from their buddy or boat. 

A reef hook may be recommended or 

required in some areas; ask the dive 

operator or local dive shop about 

if and where it may be needed. If 

you don’t know how to properly use 

these pieces of equipment, consult an 

instructor for training.

During the dive, keep yourself 

and your equipment streamlined and 

with the current’s flow. Stay close to 

the bottom or other objects, where 

the current is often not as strong 

as it is midwater. Sometimes you 

can find a bit of shelter by ducking 

behind a reef ledge, a wreck or 

some other object. Remember the 

basics: Monitor your air, depth and 

time. Stay with your group or, at a 

minimum, a buddy. If you and your 

buddy get separated from the group, 

make sure you stay together. 

Use the ascent line during your 

safety stop to keep from being swept 

away. If you miss or become separated 

from the ascent line or are executing 

a free ascent, deploy your SMB when 

appropriate. The SMB will be your 

guideline, and the dive operator can 

better see where you are. Don’t panic 

if you get swept away during the 

dive or while on a safety stop or on 

the surface. Don’t fight against the 

current. Sometimes moving a few feet 

left, right, up or down can minimize 

the current’s effect. 

When you’re on the surface, 

inflate your BC and prepare to use 

your signaling mirror or whistle if 

needed. As you exit the water, follow 

the procedures the dive operator 

outlined. Closely following those 

procedures when doing a live-

boat pickup will help you avoid 

entanglements and propeller strikes.

A vertical current moving down 

or up, called a downwelling or 
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Right: Swift movement of water at the 

surface makes currents obvious, but 

sometimes the surface is calm when the 

currents are at depth. 

Opposite: Deploying your SMB attached 

to a reel is a useful skill when diving in 

currents. The boat crew will be able to 

follow your position while you do your 

safety stop. 



46  |  FIRST QUARTER 2021

RESEARCH, EDUCATION & MEDICINE

ADVANCED DIVING

upwelling, can be challenging in ways 

that differ from horizontal currents. 

Downwelling occurs when a current 

(usually wind-driven) meets an object 

— such as a submerged reef wall, an 

island, an atoll or other landmass — 

or another current. The water collides 

with the object, which forces the 

water downward. 

Upwelling typically happens when 

wind-driven currents push water 

away from an area, and other water 

rises from below the surface to fill 

the vacancy. Upwelling usually occurs 

along coastlines but occasionally 

may be in the open ocean. Nutrients 

from deeper water come toward 

the surface, so the upwelling water 

often has much higher biological 

productivity. Upwelling areas are 

usually good for fishing.  

If you are diving in an area known 

for upwelling or downwelling, be 

aware of where it usually happens. 

If the current pushes you into an 

unexpected ascent or descent, try to 

stop it as quickly as possible. While touching the reef is never ideal, it is 

acceptable in this case. Grab some 

solid substrate as quickly and safely 

as possible while trying to avoid any 

harmful marine life such as fire coral. 

Try to protect your regulator and 

mask from being ripped away from 

you. If the current removes your 

regulator or mask, remain calm, 

retrieve your backup regulator, and 

continue to breathe. If you can 

safely recover your mask, do so, but 

remember that you can easily replace it. 

If you are caught in a downwelling, 

be sure to continually equalize your 

ears. In an upwelling, continuously 

exhale, inhaling only when you need 

to, and then continue exhaling. If 

you cannot quickly stop your ascent 

or descent, get vertically streamlined 

in the water to allow the water to 

pass by with less drag on your body. 

Doing so may slow your ascent or 

descent and make it possible for you 

to maneuver to grab something solid.  

Once you are under control, begin 

to ascend at a safe rate, and monitor 

your breathing-gas supply, as you 

will likely be breathing much faster 

than usual. Monitoring your gas is 

especially critical if you were caught 

in a downwelling and taken deep. If 

you can locate your buddy, make the 

ascent together, helping each other 

maintain control and monitoring 

each other’s gas supply. Make a safety 

stop if you can.  

Diving in currents can be quite 

relaxing and pleasant, even in swift 

currents, but it has its challenges. 

To get the most enjoyment, perform 

proper predive research and dive 

planning. Make sure you prepare 

physically and mentally and have the 

proper gear, training and experience. 

Divers often say that current dives 

are some of their most memorable 

and exhilarating dives. Expand your 

diving repertoire by safely trying a 

current dive. AD

Deploying an SMB significantly enhances 

your visibility on the surface. 

Top: Using a reef hook is sometimes 

necessary to stay in place while 

consolidating the group on a drift dive. 
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Q:
I am 60 years old and 

had a thrombotic 

stroke two years ago. 

Surgery on my carotid artery 

restored circulation, but I have 

left arm paralysis and diminished 

movement in my left leg, and I 

need a cane to walk. My doctor 

says I am unlikely to have a repeat 

stroke, and I currently am not 

taking any medications. Will I be 

able to dive again? 

A: 
A cerebral vascular 

accident, or stroke, 

occurs in two ways: 

hemorrhagic (bleeding) or 

thrombotic (clot). Both forms 

affect oxygen and blood flow 

to the brain. Lasting deficits 

are common after a stroke and 

may affect speech, strength and 

movement. For a thrombotic stroke, 

a thrombolytic medication such as 

a tissue plasminogen activator (tPA) 

can break up the clot and should 

restore oxygen and blood flow. The 

unfortunate drawback to this drug is 

that it must be administered within 

hours after the onset of symptoms.

  Paralysis is not uncommon following 

a stroke. A doctor should evaluate your 

level of impairment and what effect it 

may have on your diving. Inability to 

use your arms can make it difficult to 

work with your gear, such as adjusting 

your buoyancy compensator, clearing 

your mask or reaching a backup 

regulator. If the deficit affects your 

legs, it may be difficult to swim, kick, 

move with gear on while on a wet boat 

deck or rocky shore entry, or swim 

against a current. A physical deficit 

may also affect your ability to respond 

to an emergency, making it difficult to 

self-rescue or rescue a buddy. Residual 

spasticity can make some activities 

particularly difficult and exhausting.

Carefully weigh your return to 

diving and assess the risk versus 

reward. Your doctor should determine 

and address the reason for your stroke. 

No studies are available that address 

if the areas of your brain damaged by 

your stroke will be more susceptible to 

decompression illness (DCI). Even a 

mild neurologic DCI incident could 

have severe consequences and affect 

the degree of function you achieved 

through rehabilitation. 

RESEARCH, EDUCATION & MEDICINE
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If you decide to dive, we suggest 

that you seek a detailed ongoing 

assessment and approval from 

your treating physician. This 

process should include a complete 

dive physical and a neurological 

evaluation that includes the strength 

and weakness of major muscle 

groups and the degree of cerebral 

injury as well as an assessment and 

comparison of the left side and right 

side of your body. This evaluation 

will help avoid diagnostic confusion 

in the event of postdive problems. 

The treatment for stroke and DCI 

is very different, so the correct 

diagnosis is vital to guide you to the 

appropriate treatment facility. 

Lasting mobility and movement 

limitations may require you to 

have further training with specially 

trained dive buddies. Agencies such 

as Diveheart (diveheart.org), the 

Handicapped Scuba Association 

(hsascuba.com) and others specialize in 

helping divers with limited mobility 

to enjoy the underwater world. 

— Robert Soncini, NR-P, DMT

Q: I have a rhinoplasty 

surgery scheduled 

to repair a deviated 

septum. What can I expect  

for returning to diving after  

the procedure?

A: 
There are two 

types of rhinoplasty 

(commonly known 

as a nose job): cosmetic and 

reconstructive. Cosmetic 

rhinoplasty seeks to improve the 

nose’s appearance and is generally 

less invasive than reconstructive 

surgery. Reconstructive rhinoplasty 

restores the form and function of 

the nose and corrects traumatic nasal 

injuries. A reconstructive procedure 

also treats congenital nose defects 

and deformities and breathing 

problems from a deviated septum or 

other nasal abnormality. 

The average healing time before 

returning to diving after cosmetic 

rhinoplasty is about two months 

and about three months for 

reconstructive rhinoplasty, provided 

there are no complications. Your 

surgeon can give you an exact date 

based on how well the surgery goes 

and how well you heal. Discuss 

with your surgeon issues such as 

equalizing the middle ear and 

sinuses, whether Valsalva techniques 

are permitted and the impact of 

wearing a mask. 

Once your surgeon releases you 

to return to diving, start with several 

short, shallow dives in a controlled 

environment such as a pool to see if 

you have any problems equalizing. 

Using scuba isn’t necessary; freediving 

is enough to determine if your ears 

or sinuses will give you any problems 

after the surgery. If the initial trial 

dives go well, further diving shouldn’t 

be an issue. Be prudent about your 

diving behavior early in your return 

— don’t plan your first dive trip after 

surgery to a remote location or where 

you are unsure of access to good 

medical care. 

Your equalization technique may 

change depending on how well 

you’re able to equalize. If you prefer 

the Valsalva maneuver, consider 

using a different technique in the 

beginning to avoid pinching a 

nose that’s just been reconstructed. 

Many DAN members have reported 

decreased problems equalizing after 

various types of sinus surgery. 

If you have any difficulty 

equalizing the first time back in the 

pool, your sinuses may not be ready 

to withstand the pressures associated 

with diving, so allow yourself 

additional healing time.

— Lana P. Sorrell, MBA, EMT, DMT

Q: I have sleep apnea 

and will be having 

an Inspire device 

implanted to help correct this 

condition. Is there anything 

I should be concerned about 

regarding its pressure rating or any 

other potential complications?

A: 
Sleep apnea is a serious 

medical condition that 

affects many adults. The 

most common type is obstructive, 

which occurs when the muscles that 

support the soft palate relax, allowing 

the airway to narrow or even close. 

Your body’s oxygen level drops, and 

your brain briefly awakens you, so 

you open your airway to breathe. This 

short instance may happen many times 

in a night, and it is often so brief you 

are not aware of it. This temporary 

interruption is why you feel tired 

throughout the day, even though it 

seems you had a proper night’s sleep. 

Many adults sleep using a 

continuous positive airway pressure 

(CPAP) machine to help keep open 

the airway for a full night’s rest. A 

CPAP machine’s drawbacks are that 

it is often bulky, requires a mask seal 

and needs regular maintenance. 

Inspire is a device that is implanted 

under the skin near the right 

collarbone. Two guide wires run from 

the device: One lead connects to the 

hypoglossal nerve near the tongue’s 

base, and the other extends to an area 

between the ribs on the right chest 

to sense breathing. When it senses 

breathing, a small impulse goes to the 

tongue to move it forward and open 

the airway. A remote control can turn 

on and off the device. 

Following implantation, give the 

surgical sites ample time to heal 
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before undertaking dive activities. 

Water immersion too soon after 

surgery may lead to an opportunistic 

infection if the site has not fully 

recovered. To avoid affecting the wire 

routing, ensure the tissue around 

the surgery site has also fully healed. 

Avoid rubbing the area or making any 

jerking motions, and exercise caution 

when lifting heavy objects such as 

scuba tanks and weight systems. 

Practice with your gear configuration 

and all the movements you would 

make in all phases of a dive to 

ensure that nothing will damage the 

implanted system’s components. 

Involve your treating physician 

in your decision to return to diving, 

and consider your overall health and 

wellbeing, including any medications 

you are taking. Your physician does 

not need to be versed in diving 

and can use the standard World 

Recreational Scuba Training Council 

medical statement to determine your 

fitness to dive, consulting with a dive 

medicine physician for any questions. 

Sleep apnea is often associated with 

other serious cardiovascular conditions 

and obesity, which may restrict or 

prevent diving. If you have sleep 

apnea symptoms during your predive 

assessment, you should not dive until 

you have corrected the symptoms. 

The effects of stimulating airway 

structures while underwater, such as 

with an Inspire device, are unknown, 

and your physician may require you 

to have it off while diving. If it needs 

to be off during diving, discuss how 

to ensure it stays off and won’t activate 

through pressure or activity. 

As with any implanted device, 

always check the manufacturer’s 

recommendations regarding the 

pressure at which it will operate. 

The Inspire device can operate to 

a maximum depth of 100 feet of 

seawater (4 ATA). We suggest that 

you maintain a conservative depth, 

avoid dives that come close to the 

manufacturer’s pressure limit and be 

careful not to inadvertently exceed 

that pressure, which could crush an 

essential component. 

Be aware that in the unlikely event 

of an arterial gas embolism, some 

chambers still treat it with an initial 

depth of 165 feet of seawater (6 ATA), 

although that’s no longer common. 

It’s prudent to keep a medical file 

with your dive gear or logbook that 

someone can quickly access in an 

emergency. Include information in 

the file regarding the presence of the 

device and its depth limitations. It’s 

also a good idea to brief the pertinent 

members of your dive team.

— Robert Soncini, NR-P, DMT

Q: I am fit and work out 

five or six days per 

week. Last year I had 

an acute renal failure due to an 

allergic reaction to a medication. 

Now I have chronic interstitial 

nephritis with a glomerular 

filtration rate (GFR) in the low-

50 range. My neurologist says my 

kidney function is very stable. I 

am planning a dive trip with no 

more than two short, shallow dives 

per day. Will that be safe?

A: 
We can provide 

information concerning 

your condition, but we 

do not provide medical advice or 

recommend if you can dive. Your 

estimated glomerular filtration rate 

(eGFR), which measures kidney 

function, indicates a loss of kidney 

function. The impact of kidney 

function on fluid and electrolyte 

balance is especially important 

while diving. Diving changes your 

physiology, so it is a different matter 

altogether, which is exponentially 

true from both a cardiovascular and 

nephrology standpoint. 

A diver’s immersion in water 

creates a fluid shift to the core 

to protect the vital organs. This 

temporary fluid load adds more 

work for the heart, kidneys and 

bladder. If the heart is not strong 

enough to process the excess fluid, 

it will back up on the lungs and 

develop into an emergent condition 

known as immersion pulmonary 

edema (IPE). A similar thing can 

happen with the kidneys. If the 

kidneys have difficulty processing 

the excess fluid, wastes can build 

up and cause swelling, shortness 

of breath and problematic blood 

pressure changes.

The treatment for fluid overload 

(hypervolemia) is diuretics, 

oxygen and observation. The use 

of diuretics, however, has been 

associated with poor renal outcomes 

and contributes to a decline in 

eGFR. This kidney function 

change can disrupt the metabolic 

process and increase the risk of a 

cardiovascular event. 

Given the physiological changes 

that occur as a result of being 

immersed in water, there is no way 

to quantify the additional risk of a 

bad outcome — there are no studies 

on this scenario. We know that 

diuretic use decreases eGFR and can 

contribute to adverse cardiovascular 

events, but we don’t know how 

much immersion may amplify 

this risk. You should discuss this 

information with your nephrologist 

or primary care physician before 

deciding about diving, during which 

regular, close assessment of your 

kidney function is critical. AD

— Lana P. Sorrell, MBA, EMT, DMT
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JENS-CHRISTIAN MEINERS, 

PH.D., A PROFESSOR OF 

PHYSICS AND BIOPHYSICS 

at the University of Michigan, 

focuses his laboratory’s research on 

mechanics of biological systems, 

primarily the dynamical properties of 

DNA and DNA–protein complexes. 

Meiners and his team are currently 

working on tissue mechanics and 

tissue damage through gas bubbles 

in the spinal cord, or spinal cord 

decompression sickness (DCS), 

which won him the 2019 DAN/

R.W. “Bill” Hamilton Memorial 

Dive Medicine Research Grant.

Originally from Hanover, 

Germany, Meiners studied at the 

University of Konstanz and University 

of Bayreuth and graduated from 

the University of Delaware in 1997 

with a master’s degree in physics. He 

returned to Germany to finish his 

doctoral degree in polymer physics 

on the micro and nanoscale using 

optical techniques and then accepted 

a postdoctoral position at California 

Institute of Technology (Caltech) in 

Pasadena, where his work started to 

encompass biophysics.  

How did your career move into the 

biological side of physics?

Meiners: At Caltech we worked 

with single DNA molecules. With 

the technology of 20 years ago we 

could mechanically manipulate single 

DNA molecules using focused laser 

beams to pull them and change their 

structure. We wanted to understand 

how the topology of a DNA molecule 

affected the dynamics of the molecule, 

its interaction with other molecules 

like regulatory proteins and ultimately 

its biological functions. I got good at 

manipulating DNA and was even able 

RESEARCH, EDUCATION & MEDICINE

RESEARCHER PROFILE

Physics, Biophysics and 
Decompression Sickness
JENS-CHRISTIAN MEINERS STUDIES TISSUE 

DAMAGE IN SPINAL CORD DCS.
By Frauke Tillmans, Ph.D.
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to tie the molecules into knots — a 

feat that made a bit of a splash.

In 2000 I became an assistant 

professor of physics and biophysics 

at the University of Michigan. As my 

scientific focus continued to evolve, 

I became interested in the role of 

mechanics in biological processes. 

This approach became the overarching 

theme, initially with DNA and DNA–

protein complexes and later with 

cellular mechanics. I looked at how 

mechanical tension in the DNA can 

turn genes on and off, for instance. I 

have since worked my way up through 

the ranks, which included seven years 

as chair of the biophysics department. 

After my tenure as chair ended, I was 

in charge of a well-established lab 

and had a secure position, so I started 

to look for what fun and interesting 

things I could do.  

How did you get into diving and 

dive research?

I started diving about eight years ago, 

initially on a whim, during a surf trip 

to the Big Island of Hawai’i. We didn’t 

have any waves, but a dive shop was 

offering Discover Scuba dives on the 

reef, and that was it. I fell in love with 

diving and got certified. Soon I started 

to read the published literature on 

DCS and the proposed mechanisms. 

I didn’t find as much as I expected 

about the connection between 

bubbles, symptoms and the disease. 

What we started with was, “Bubbles 

form, [black box], you develop 

symptoms.” While there were some 

early studies in decompressed gels, 

they couldn’t make the connection 

to biological tissues. Then there were 

studies in decompressed live animals 

that showed empirically some tissue 

damage, but most of the findings 

didn’t answer my initial question 

about the mechanism behind it. 

Something in between was missing, 

so I decided to poke around, involve 

some undergraduate students in the 

project, and see if we could find more 

precise answers to what happens in 

that black box. 

What was your approach to 

opening the black box?

We started on the molecular level but 

couldn’t find anything by looking at 

whether gas molecules could denature 

proteins during rapid decompression. 

Some proteins such as myoglobin 

have large gaps on the inside where 

we expect to see gas molecules. In 

X-ray crystallography, xenon gas in the 

molecules’ pockets are markers used 

to map the molecules. We thought 

that if we put in enough nitrogen or 

helium during compression that we 

might rupture the molecules during 

decompression, which could certainly 

cause a bad outcome. But despite very 

high pressures (100 atmospheres), 

nothing happened. It was a finding, 

but not the one we had anticipated.

The next approach was to look on 

the cellular scale for the mechanism 

that was killing the cells. The literature 

suggested that contact with micro 

gas bubbles can kill endothelial cells, 

but those are technically difficult 

experiments. We started by making 
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Clockwise from far left: 

Meiners in his office • 

an MRI scan showing 

gas bubbles in a bovine 

spinal cord after rapid 

decompression • Meiners 

in the lab where he 

works with graduate and 

undergraduate students

Opposite: Meiners cave 

diving at Mayan Blue



gels and decompressing them to make 

bubbles form spontaneously, replicating 

early decompression experiments to 

see if our findings were the same. Our 

findings were a bit of an awakening: 

We saw the bubbles formed during 

decompression were tearing apart 

the gels. The understanding in the 

literature we had studied was that 

bubbles elastically deformed the gel 

or tissue, like a balloon inflating and 

deflating. According to this balloon 

model, things would eventually go back 

to their previous shape, meaning any 

tissue deformation would be reversible 

if you could shrink the bubbles, like in 

recompression therapy. This was not the 

case in our experiments.  

Our hypothesis now was the 

permanent damage we observed in the 

gels would also happen in tissues. It’s 

comparable to small paper cuts caused 

by expanding bubbles in the tissue 

— the bubbles tear the tissue and do 

not just block blood flow through a 

reversible deformation. 

Is this hypothesis the project for 

which you applied for DAN’s 

Hamilton research grant?

Yes, we wanted to look at what would 

happen in actual tissues and chose to 

work with the spinal cord, mostly due 

to the severity of reported symptoms 

and lasting impairment in spinal cord 

DCS. We used cow spinal cords as 

a model since they have mechanical 

properties that are reasonably close to 

human spinal cords and are readily 

available from a local butcher. We 

partnered with one of our MRI 

imaging experts, Joan Greve (who 

is also a diver), and built a small, 

experimental compression chamber 

that we could place inside the animal 

MRI scanner. 

We got the data that we needed, and 

our analysis shows good support for 

our hypothesis that we see irreversible 

damage to the tissue. Whether 

it is tearing or a slow viscoelastic 

deformation, like what you see in 

Silly Putty, we can’t quite tell. Our 

experiments ended in an irreversible 

deformation of the tissue and 

contradicted the flexible balloon theory. 

What is the next step after 

publishing these findings? 

DAN.org/Donate
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YOUR DONATION MAKES IT ALL POSSIBLE.
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When we performed these 

experiments we also noticed that 

bubble formation was rare. We had 

to go through many samples to find 

a bubble, even though the profile we 

used was very aggressive. Saturating 

the tissue to 7 atmospheres over a 

day and then rapidly decompressing 

it led to minimal spontaneous 

bubble formation, which was 

surprising and led us to hypothesize 

that the missing ingredient, active 

circulation, may be responsible. 

We believe that the key to 

damaging bubble formation is their 

nucleation process. Ordinarily, 

bubbles cannot form spontaneously, 

at least not easily, unless we are 

talking about a depth comparable 

to the Mariana Trench. We know 

very little about where the gas 

nuclei originate. Our hypothesis 

at this point is that nano- and 

micronuclei are constantly forming 

in the bloodstream, possibly in areas 

where a lot of flow and turbulence 

are present. These nuclei might be 

stable, and when they transport into 

the capillaries and the venous system, 

they experience lower pressure and 

begin to grow.

This hypothesis needs testing, but 

it is a reasonable explanation for the 

absence of large amounts of bubbles 

in our nonliving tissue samples. 

Additionally, we might be crushing 

some of those preexisting nuclei 

during the compression process in 

our experiments. The logical next 

step would be animal experiments to 

validate this hypothesis in vivo.  

Are you working on the next steps?

We are equipped and eager to try it. 

We have all the facilities, but animal 

experiments need preparation, such 

as developing the protocols and 

applying for ethical approval and 

additional funding. Our goal is to get 

to a fundamental understanding of 

traumatic spinal cord injury mechanics 

from growing gas bubbles. Our hope 

is to improve treatment protocols for 

neurological DCS.

What do you do when you’re not 

performing physics or dive research?

Diving has become one of my greatest 

passions. I started diving relatively late, 

but after that initial Discover Scuba 

class, I got hooked and progressed 

quickly into more advanced diving. 

During a dive holiday in Mexico I 

tried cave diving — again more by 

chance than planning — and went 

through all the training. Those caves 

have become my favorite dive spots. If 

I had to pick one, it would probably 

be Cenote Caterpillar in Muyil, 

Mexico. I also dive locally in the 

Great Lakes. We have some beautiful 

shipwrecks, but I have discovered that 

I like rocks better than steel. 

When I’m not diving, I enjoy all 

things outdoors, such as trail running 

or kayaking in the beautiful nature we 

have in Michigan. I’m also happy just 

firing up the grill in my backyard. AD

• Includes all meals,  

   beverages and transfers
• Free Nitrox
• Tech diving available
• Nine spacious suites
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The relationship of several 

variables — camera 

equipment, weights, cylinder 

material and air consumption 

— to buoyancy requires 

careful consideration of 

weights during the predive 

safety check. 

RESEARCH, EDUCATION & MEDICINE

INCIDENT INSIGHT

Practice What You Preach
 By Gary Rose, M.D., FACS

MY TRIP TO THE REVILLAGIGEDO ARCHIPELAGO was everything that 
I had hoped for — a beautiful liveaboard and several dives every day at all the famous 
sites. It was a wide-angle photographer’s dream, with appearances by sharks, manta 
rays, dolphins and too many fish species to count. I never expected to find myself 
upside down with my legs floating above me, gripping a tiny pinch of volcanic rock 
and desperately trying to stay on the bottom, with my life in real danger.
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A diver for more than 46 years and 
an open-water instructor since 2014, 
I have logged thousands of dives 
in many different conditions and 
am active and maintain a vigorous 
exercise routine. I frequently dive 
with a large underwater housing 
with two strobes and am comfortable 
using my equipment like a big sail, 
changing its angle and position to 
enable me to effortlessly drift with 
the current.

At Revillagigedo, however, the 
strong and persistent currents made 
my camera setup act as additional 
resistance when I needed to kick 
into the flow. To decrease my 
underwater profile and reduce drag, 
I decided to carry only 2 pounds 
of weight instead of my usual 6 
pounds so I would not have to 
inflate my buoyancy compensator. 
Before the next dive I noticed 
that the dive operators had given 
me an aluminum tank rather than 
the steel one I had been using all 
week. To compensate for the lighter 
tank, I was about to add back the 
weight that I had removed but 
was distracted when another diver 
needed my help with his tank.

A few minutes later I back-rolled 
off the dive tender, forgetting to add 
back the weight. As I cleared my 
bubbles, I intended to head straight 
down as usual, but I couldn’t descend 
at all. I shifted to a freediving entry, 
kicking excessively hard and pulling 
with my free arm. When I finally got 
to 30 feet, I didn’t feel any more pull 
to the surface and thought all would 
be well. 

Twenty minutes later, I was 
kicking into the current at 75 feet 
when I felt a gentle and constant 
upward tug, which was exacerbated 
by the upwelling current. My legs 
began to rise a little, and I realized 
what was happening: The extra work 
had increased my air consumption, 
and I remembered that I hadn’t 
replaced my weights. I always teach 
my students that decreasing air in 
an aluminum tank causes a linear 

increase in buoyancy, and now I had 
forgotten that simple lesson. 

The upward pull was getting 
intense, and I couldn’t find any 
rocks or chunks of coral to pick 
up from the volcanic bottom 
for extra weight. My dive buddy 
wasn’t paying attention to what 
was happening to me and was too 
far away for me to risk the swim. 
Before the current pulled me 
toward the surface, I was able to 
grab a tiny ridge of an old lava flow 
and hang on for dear life. 

I was thinking about every 
emergency scenario for this 
situation when the divemaster 
showed up at my side. He quickly 
understood my communication 
and motioned for me to stay put. 
My search for extra weight had left 
me with only 500 psi in my tank, 
so I tried to decrease my breathing 
and slow my heart rate, hoping to 
reduce my air consumption. The 
powerful upwelling current was 
forcing my legs straight up, and my 
fingers, acting as a fulcrum, were 
tiring from my death grip on the 
tiny ridge. 

I was contemplating how 
forcefully I would need to exhale 
on an uncontrolled free ascent and 
wondering if I could make it to 
the surface. My mind was racing 
to think of any other possible 
solutions. The divemaster was 
gone for what seemed like an 
eternity but was probably only a 
few minutes. I was down to 300 psi 
when he returned carrying a huge 
piece of volcanic pumice. Despite 
the size, it seemed to weigh only 
7 or 8 pounds — just enough to 
let me make a controlled ascent. I 
started slowly ascending, hugging 
the pumice the entire way and 
during my safety stop. At the 
surface, I let it go and watched my 
lifesaver rock drift to the bottom. 
Intact and now safe, I climbed onto 
the dive tender. 

To add insult to (almost) injury, I 
was on the liveaboard to teach 

a dive medicine course, which 
included a section on buoyancy 
control. That evening I added a mea 

culpa explanation of the incident to 
my usual lecture. 

Where did things go wrong? 
The two triggers for my incident 
were improper weighting and 
strong current, and the disabling 
agent was my loss of buoyancy 
control. I should have ended my 
dive when I had to work so hard to 
descend. My buddy and I should 
have been close enough to offer 
quick assistance, especially given 
the remote location. By remaining 
calm, communicating and working 
as a team with my alert divemaster, 
we averted the next two steps: 
disabling injury and death. 

All diving has risks. To mitigate 
them, we must always pay attention 
to the details. The predive safety 
check is of utmost importance 
to help avoid a dive accident. 
The key elements are for each 
buddy to check the other’s BCD, 
weights, releases and air, and then 
give a final check and decisive 
OK. I could have avoided the 
entire incident had I adhered to 
my predive safety check and not 
gotten distracted, and I should have 
performed the safety check again 
before getting in the water. 

Staying calm and utilizing 
our combined experience helped 
me and my divemaster avert a 
disastrous outcome. AD
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SKILLS IN ACTION

THE BENEFITS OF A  

RESCUE DIVER COURSE
Text by Vincent Corigliano  

Photo by Stephen FrinkPhoto by Stephen Frink

Save Save 
a Diver, a Diver, 
Save Save 
YourselfYourself
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The lessons learned in a rescue diver course may help you 

save your buddy or a fellow diver, as well as improve your 

ability to recognize and respond to your own situation.
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MOST OF MY DIVING has 

been while on vacations at various 

resorts, where I always feel safe and 

comfortable. I am a conservative diver 

who always strives for safety first and 

believes that the best dive is the one 

where you return to the boat. On 

one such resort trip, a dive instructor 

asked if I wanted to get my advanced 

open-water certification. I decided it 

was time to challenge myself, so I got 

the certification. 

After retiring, I continued to 

progress and took a rescue diver 

course. It was difficult for me at 

age 65, but I endured. Enthusiastic 

studying for the exam paid off, and 

I was honored and proud to receive 

my certificate.

One idea that has stuck with 

me about the rescue diver course 

is something I had overheard on a 

previous dive boat trip: “You take 

the rescue course to save yourself.” I 

thought about the meaning of that 

and realized that divers can’t save 

themselves unless they understand 

what’s happening and how to evaluate 

the problem, keep breathing and 

act. It sounds simple, but the rescue 

diver course helped me solidify my 

safety and survival skills. I may not 

remember every detail, but one item 

still stands out for me as invaluable for 

a new diver: Any dive can be stopped 

at any time, for any reason, without 

question. To that I would add “and 

without embarrassment.” That advice 

would eventually save me.

With the pandemic spreading and 

limiting travel, I decided to dive near 

my home in the New Jersey waters. 

All my previous diving had been 

from dive boats in warm Caribbean 

or Florida waters with excellent 

visibility. An Inlet and Shore Diving 

course sounded like a good starting 

point for getting comfortable in new 

waters. I was not used to the low 

visibility, cooler water temperature 

and full wetsuits. Until then, I was 

used to diving in a shorty wetsuit 

with 14 pounds of weight. For these 

dives I carried 16 pounds while 

wearing a full wetsuit. 

The first inlet dive was on a 

Saturday promptly at 6:15 a.m. The 

early in-water time was to coordinate 

with the tide. My day started at 4 

a.m. so I could get there on time for 

our predive meeting, scheduled for 

an hour before the dive. After I had 

a brief adjustment period of settling 

in at the new environment, the dive 

went well. Maneuvering the rocky 

terrain with full gear was unusual 

to me, but the new experience was 

exciting. I felt confident about the 

next day’s dive.

 My second shore dive — lifetime 

dive number 67 — was scheduled 

for 7 a.m. Sunday at a different 

location that seemed easier and 

safer. This beach didn’t have rocks to 

traverse to get into the water.  It was 

a perfectly cloudless, sunny morning 

with a west wind (the preferred 

direction), a temperature nearing 

90°F and high humidity.  

We met at the access pathway to 

the beach for our predive instruction 

and then returned to our cars to suit 

up. I had parked about 70 yards from 

the entrance to the beach access ramp. 

After suiting up with my tank, weights 

and full wetsuit, I started my walk 

back to meet at the access entrance.  

At this point I was starting to heat 

up but still had to cross the dune and 

walk another 30 yards to the water. 

I was unaware that I was sweating 

and how hot I was getting in the 

wetsuit. After the final instruction, 

I entered the water with my group. 

I swam maybe 20 to 25 yards, just 

past the wave breaks, to wait for the 

other divers to assemble and get our 

final OK signal to dive. Without 

any warning I started to get oxygen-

starved, and my breathing became 

excessive. I was unable to control my 

breathing and immediately knew 

something was unusual. As much as I 

tried to compose myself and breathe 

normally, I couldn’t stop sucking in 

air. My gauge showed that I was down 

to 2000 psi from the 2400 psi with 

which I had started, and I had been in 

the water for only seven minutes.  

Thanks to my training, I quickly 

communicated the situation to the 

lead diver, who immediately started 

a rescue plan to get me to shore. 

After telling the other divemaster 

to take the rest of the divers in the 

group, he came to me to begin a 

tank pull to shore, asking about my 

condition and instructing me to fill 

my buoyancy compensator. Once we 

were on land, he immediately alerted 

emergency medical services (EMS) 

and the local shore police.

EMS provided first aid oxygen, 

checked my vitals and questioned 

me about my condition. Fortunately, 

I had no other symptoms. The 

divemaster handled the entire 

situation properly, immediately, 

professionally and with all the 

protocols that I recognized from my 

rescue diver course. I followed up 

with an evaluation by my physician, 

who cleared me to resume diving.

The rescue course is valuable 

for saving someone else and saving 

yourself. Knowing that something 

was not right and recalling the 

lesson that any dive can be stopped 

at any time, for any reason, without 

embarrassment, I made the call 

to cancel the dive and alert the 

divemaster about my condition. We 

adhered to our primary dive plan and 

activated the proper safety protocols, 

and I came out of the incident 

without injury. 

Editor’s note: DAN Medical Services 

encourages divers to have a physician 

evaluate all possible causes of distress 

before returning to diving and to 

develop and implement measures to 

prevent another similar occurrence. AD
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“TURN ON YOUR CYLINDER, 

and then close it one-quarter 

turn.” Many divers have heard this 

instruction during and after their 

scuba certification classes. Have you 

ever wondered why this procedure 

was recommended? Is this practice 

still necessary? 

In the past, valve designs were not 

as sophisticated as they are today. 

Overtightening older valves could 

cause damage in two ways. When 

forced beyond fully open, a seal 

inside the valve near the handwheel, 

called the valve stem seal or packing, 

would become damaged over time 

from being squeezed against the 

valve bonnet nut. Divers feared 

that the valve would stick open and 

delay any ability to shut it off in 

an emergency. The second cause of 

damage was from closing the valve 

too tightly, which could affect a 

different seal located at the end of 

the handwheel’s inner part, called 

the valve seal or insert, by pressing it 

onto the seat. 

In both cases the valve would 

start to leak either through the 

handwheel or out of the valve outlet. 

To compensate for the leak, divers 

would close the valve even more 

tightly, which would cause an even 

greater leak over time. 

Modern valve design, however, 

protects both the valve stem seal 

and valve seat. Less force is needed 

to fully close or open the valve, and 

valves are now less prone to leaking or 

sticking open. While the quarter-turn-

back practice is still present in other 

industries to prevent valve damage 

and ensure that valves do not stick 

open, the dive industry is moving 

away from this practice because people 

unfortunately keep getting injured. 

Divers Alert Network® has 

recorded 13 incidents since 2013, 

RESEARCH, EDUCATION & MEDICINE

SAFETY 101

Old Habits Die Hard
ELIMINATING THE QUARTER-TURN BACK

By Chloe Strauss
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including one that resulted in a 

fatality and another that required 

a hospital stay (see “An Emergency 

Ascent Just in Time” by Christina 

Hepburn in the Spring 2017 Alert 

Diver). These are reported incidents 

associated with the quarter-turn 

back, but we can safely assume that a 

significant number of such incidents 

go unreported. 

Imagine this scenario: Your valve 

is closed, and when you put your 

primary regulator in your mouth 

before entering the water you discover 

that you cannot draw a breath. You 

reach back and turn your cylinder 

valve all the way open before entering 

the water. Injury averted.

Now imagine that you get 

confused about whether you opened 

or closed your valve. You could 

mistakenly close the valve and open 

it only a quarter turn instead of the 

other way around. Before entering 

the water, you can breathe fine from 

your primary regulator. When you 

enter the water and start descending, 

however, it gets harder to breathe, 

and eventually you cannot draw 

breath from your regulator. 

When diving, your lung volume 

stays the same, but you require 

more air to fill your lungs due 

to the increase in pressure. The 

increased need also means that the 

air needs a larger opening inside 

the valve to provide a greater flow, 

or more dense gas, as pressure 

increases. When a valve is only 

partially open, it will limit denser 

air flowing through it and will not 

supply the same amount of air 

as it would at shallower depths. 

This flow limitation results in the 

starvation of your breathing air. 

Another contributing factor is 

restriction due to sonic velocity, 

which happens when the gas 

flow reaches the speed of sound. 

When you first open the cylinder’s 

handwheel, it creates a flow path 

inside the valve, and air passes 

through the outlet. If the valve 

is not sufficiently open, it can 

constrict the flow, causing an 

increase in velocity to maintain the 

required flow. This increase could 

cause the gas to approach the speed 

of sound, at which point it will 

“choke” and limit the flow of air 

into your regulator and therefore 

your lungs. 

Make it your standard practice 

to gently and completely turn on 

your air. If you’re an instructor, 

consider not teaching students the 

quarter-turn back. Dive operations 

should instruct their staff not to 

perform the quarter-turn-back 

practice on customers’ cylinders. 

Confusing the direction of a 

handwheel does not happen only 

to new or inexperienced divers. 

There have been anecdotal reports 

of divemasters on busy boats 

accidentally turning off customers’ 

cylinders and then performing only 

a quarter-turn on. 

An additional safeguard that will 

further ensure that your valve is 

open is to take a couple of breaths 

from your regulator while looking 

at your pressure gauge. The needle 

should hold steady; if it bounces up 

and down with each breath, your 

cylinder valve is not fully open. 

By fully opening your valve,  

you can eliminate one cause of a 

possible incident and make your 

diving safer. AD
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Right: The blue arrow shows the valve stem seal. This seal is easily 

damaged if the valve is overtightened when closed. The damage will 

cause it to leak, leading the user to overtighten it more. The red 

arrow shows the valve seal. Overtightening the valve when opening 

squeezes this piece, causing damage over time.

Below: Ensure that your handwheel is open all the way before 

entering the water.
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DIVERS, DIVE OPERATORS AND 

DIVE PROFESSIONALS must 

continue to practice good hygiene and 

disinfection of scuba equipment during 

the COVID-19 pandemic. With the 

significant increase in gear disinfection 

and more specific attention on 

effective disinfectants, many people 

wonder about the environmental 

impact of these products. 

Disinfectant products kill 

microorganisms. When discharged 

into the environment, even in 

diluted form, they can continue to 

kill or cause harm until they break 

down. The following are a few 

important points to consider when 

planning environmentally friendly 

disinfection procedures:

• Check the safety data sheet (SDS) 

for the product you’re using, and 

never discharge a disinfectant 

solution into the environment. 

The SDS includes information 

such as environmental and human 

toxicity, proper disposal and other 

important information. 

• Thoroughly rinse disinfected scuba 

equipment with fresh water, and 

allow it to dry. Small amounts 

of disinfectant will be in your 

rinse water, so that also requires 

responsible disposal.

• Use only disinfectants registered 

with the U.S. Environmental 

Protection Agency (EPA) and that 

are effective against any specific or 

local microorganisms of concern. 

Look up the EPA registration in 

the Pesticide Product and Label 

System (iaspub.epa.gov/apex/

pesticides/f?p=PPLS:1) to determine 

if you can use the product on scuba 

equipment, respirators or other 

breathing equipment. 

• Ensure that you can manage the 

manufacturer’s waste disposal 

requirements.

Green Seal’s Guidelines for Safer 

COVID-19 Cleaning and Disinfection 

lists eight active ingredients that are 

safer for the environment than other 

chemicals and are suitable for scuba 

equipment if you strictly adhere to 

the dilution requirements (greenseal.

org/disinfecting-guidelines). 

Even if cleaning products are labeled 

as environmentally friendly, never 

dump them overboard or pour them 

onto the ground. Dispose of them as 

specified on the product’s SDS. 

FOR DIVERS

Sanitization — such as with soap, 

water and mechanical agitation 

— is likely sufficient for personal 

equipment, but occasional 

disinfection is never a bad idea. 

Soaking hard, nonporous equipment 

for one minute in a solution of 

one-third cup of bleach per gallon 

of cold water will kill most harmful 

microorganisms. Thoroughly rinse 

the equipment in fresh water, and 

allow it to dry completely. 

Most of the sodium hypochlorite, 

the active ingredient in bleach, 

will react with organic matter and 

decompose when poured down the 

drain. If a bleach solution stands for 

24 hours, the active ingredient will 

break down. 

FOR DIVE OPERATORS

Always disinfect rental 

equipment between users. 

Most environmentally friendly 

disinfectants come as ready-

to-use solutions, but some are 

concentrated solutions that need 

dilution. There will be variation 

in product availability depending 

on your location’s specific 

environmental laws or regulations.

UNFRIENDLY INGREDIENTS

Quaternary ammonium compounds 

(quats) are the most common 

active ingredients in cleaning 

products. Many cleaners labeled as 

antimicrobial, antibacterial or all-

purpose contain quats. 

When properly disposed of, 

about 90 percent of quats are 

removed from wastewater before 

that water reenters the environment. 

Responsibly dispose of these 

chemicals (such as down a drain  

that will lead to a wastewater 

treatment plant), as they can 

negatively affect marine life, 

especially algae and microorganisms. 

BOTTOM LINE

Disinfecting scuba equipment that 

contacts the eyes, nose and mouth 

should be routine for all dive 

operators. Know the composition of 

the products you use, and be aware 

of the potential impacts of disposal. 

It is our responsibility as divers and 

dive operators to care for and preserve 

the aquatic environment. For more 

information, please contact DAN’s 

Risk Mitigation department. AD

Disinfectant 

products can 

affect marine 

flora and fauna, 

so ensure that 

you properly 

use and dispose 

of them.
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RISK MITIGATION

Environmental 

Considerations 

for Disinfection
By Francois Burman, Pr.Eng., M.Sc., and Chloe Strauss
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BE READY WITH DAN.
RESPOND TO A DIVE INCIDENT FASTER WITH 

DAN EMERGENCY RESPONSE GEAR.

DAN.org/Store

NEW FOR 2021

TRAUMA RESPONSE
BACKPACK
Features supplies for treating wounds, burns,

bleeding, fractures, sprains and more.

Includes basic medications and a tourniquet.

Optional oxygen cylinder available.

+ Waterproof, soft-backpack design

+ Compact size goes everywhere

+ Removable interior case

+ Padded, reinforced straps

+ Three external pockets
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The ethereal view of California’s 

Big Sur coastline features 

rugged cliffs, rock islets and 

secluded, sandy beaches.

Getting 
Centered

S H O R E  D I V I N G  M O N T E R E Y  B A Y 

A N D  ( S L I G H T L Y )  B E Y O N DA N D  ( S L I G H T L Y )  B E Y O N D

Text by Allison Vitsky Sallmon; 
photos by Andy and Allison Sallmon



OUR DEPARTURE DATE HAS 

FINALLY ARRIVED. As the engine 

comes to life, I try to settle in for 

the long haul, knowing it will be 

many hours before we arrive at our 

destination. Moments later we’re 

underway, and I let my eyelids close 

briefly, willing the strain of the past 

six months to dissipate. An instant 

later, the near silence is broken by a 

voice asking, “How about something 

to drink?”

Under normal circumstances I’d 

smile gratefully at the flight attendant 

and ask for water or — full disclosure 

here — champagne. But this is 2020, 

and “normal” has been turned upside 

down. I open my eyes, sigh and grab 

a can out of the cooler next to me, 

popping the top before I pass it to 

Andy, who’s maneuvering us down 

the highway in a rented SUV filled 

to the brim with tanks, dive gear and 

camera equipment.

A podcast instead of a new-release 

movie, a can of sparkling water 

instead of a glass of sparkling wine, 

fabric face masks instead of a sleep 

mask, and a driver’s license in my 

pocket instead of a passport make 

this dive trip strikingly different 

from nearly every other we’ve taken. 

With a global pandemic limiting our 

travel options, we’ve had to adapt. 

No hotels, restaurant meals or luxury 

boat dives with a boisterous group 

await us at the end of our voyage.

It’s not as big of a sacrifice as it 

might seem. Our small rental home 

comes stocked with groceries, and 

our destination, Central California, 

boasts some of the best shore diving 

in the U.S. I allow myself to feel an 

indulgent thrill of excitement — a 

bit of a splurge during this odd year 

— as we settle in for the drive. Next 

stop: Morro Bay.  

GETTING THERE IS HALF THE FUN

We’ve just started our adventure, and 

we’re already rushing. The North 

T-Pier in Morro Bay is renowned 

for incredible macro subjects, but 

the diving in this area is very tide-

dependent. The best visibility is 

at high tide, and the sometimes 

extreme currents necessitate hitting 

the water at slack, so in-the-know 

divers generally limit themselves to 

one of usually only two fleeting daily 

opportunities to explore here. 

We’ve arrived just in time for a 

brief diving window. We check in 

quickly with the harbormaster and 

Coast Guard, conveniently located 

on the pier, and gear up. The entry 

here is simple, with a ramp in front 

of the harbormaster’s office leading 

to a floating dock from which we can 

stride into the water. Staying under the 

structure as much as possible to avoid 

the boat traffic, we swim gingerly until 

we reach a suitable spot and start our 

drop into 20-ish feet of green murk. 

I’m immediately thankful that we 

opted for peak high tide, because if 

this is the visibility at its best, then I 

wouldn’t want to see its worst.  

We’re laughing as we descend until 

the bottom comes into view, and holy 

cow: Nudibranchs are everywhere. 

I may be able to see only 10 feet 

in front of me, but that’s plenty to 

appreciate this bounty. We get busy 

with our cameras, and by the time I 

can feel the insistent movement of the 

outgoing tide, I’ve photographed 12 

different slug species. 

Exiting the water here is quite a 

bit less graceful than entering. With a 

little cooperation on our climb up the 

rocks, we make it back to our car with 

limbs, gear and enthusiasm intact.

From Morro Bay, we weave our 

way up the coast, with the twists 

and turns of Highway 1 carrying us 

toward the towering bluffs of Big Sur. 

The cliffs mean there aren’t many 

well-known shore dives in thiswell-known shore dives in this area. 

The one notable exception is JThe one notable exception is Jade 

Cove. The challenging entry reCove. The challenging entry requires 

us to carry our gear from the hus to carry our gear from the highway 

to the beach, using a small traito the beach, using a small trail that is 

sometimes steep and rocky. Altsometimes steep and rocky. Although 

the dive site is lovely, you mighthe dive site is lovely, you might 

wonder if it’s worth the troublewonder if it’s worth the trouble until 

you realize that most people whyou realize that most people who 

come here aren’t looking for prcome here aren’t looking for pretty come here aren’t looking for pretty 

fish; they’re hunting for treasure. 

Visitors are allowed to collect jade 

from areas below the high-tide mark, 

an endeavor that’s addictive and 

sometimes rewarding. I’ve heard of 

divers uncovering huge chunks of the 

glossy, green mineral here. 

We’ve been watching the building 

surf during our drive, so we’re 

not surprised when we pull over 

near the adjacent campground at 

Plaskett Creek and open the car 

door to be greeted by the roar of 

huge waves hitting the beach below.  

After we make our way to the path 

that leads down to the shoreline, 

we immediately confirm that we 

won’t be doing any underwater jade 

searches today — not safely, anyway. 

It’s disappointing, but recognizing 

when not to dive is one of the most 

important shore-diving lessons. 

BAYS OF (PROTECTED) PLENTY

A marine forecast site confirms that 

we’re in for a few more days of large 

swell, so we head north toward the 

excellent and very protected dive 

sites at Carmel and Monterey Bay. 

Our first stop is Point Lobos State 

Marine Reserve, which contains 

some of our favorite dive sites 

in California. The boat ramp at 

Whaler’s Cove makes shore entries 

a breeze. Although it’s possible to 

explore the cove, we opt for a hearty 

surface swim that takes us outside of 

the cove, where the visibility is usually 

better. From there, we drop to about 

60 feet to begin our exploration. 

Urchins have recently affected the 

giant kelp at the mouth of the cove, 

so we head a bit deeper to revel in 

the Corynactis, sponges and flowerlike 

fish-eating anemones that cover the fish-eating anemones that cover the 

rocks, stopping to admire a grumpy rocks, stopping to admire a grumpy 

lingcod resting atop a blunted lingcod resting atop a blunted 

pinnacle. The swell outside of the pinnacle. The swell outside of the 

cove forms a strong surge that swings cove forms a strong surge that swings 

us widely back and forth. It’s fun us widely back and forth. It’s fun 

except when we try to take a picture except when we try to take a picture 

of the lingcod, who is not impressed of the lingcod, who is not impressed 

with our uncoordinated efforts. with our uncoordinated efforts. 

The water motion has increased The water motion has increased 

, sponges and flowerlike 

fish-eating anemones that cover the 

rocks, stopping to admire a grumpy 

lingcod resting atop a blunted 

pinnacle. The swell outside of the 

cove forms a strong surge that swings 

us widely back and forth. It’s fun 

except when we try to take a picture 

of the lingcod, who is not impressed 

with our uncoordinated efforts. 

The water motion has increased 
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Clockwise from below: A yellowfin 

fringehead looks out from its lacy fringehead looks out from its lacy 

bryozoan fortress at Monterey’s bryozoan fortress at Monterey’s 

Municipal Wharf II. • A sea otter Municipal Wharf II. • A sea otter 

feeds on a clump of mussels near feeds on a clump of mussels near 

Cannery Row in Monterey. • A Cannery Row in Monterey. • A 

cluster of giant plumose anemones cluster of giant plumose anemones 

stands tall at Monterey’s Metridium stands tall at Monterey’s Metridium 

Fields as sea nettle jellyfish crowd Fields as sea nettle jellyfish crowd 

the surrounding water. • A lingcod the surrounding water. • A lingcod 

peers from among Corynactis and peers from among Corynactis and 

staghorn bryozoan at Carmel’s Point staghorn bryozoan at Carmel’s Point 

Lobos Marine Reserve. • A swell Lobos Marine Reserve. • A swell 

shark egg is suspended at the base shark egg is suspended at the base 

of a kelp holdfast at the Breakwater. of a kelp holdfast at the Breakwater. 
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our normal air consumption, so we 

navigate back into Whaler’s Cove, 

where a harbor seal stalks Andy, and 

I excitedly photograph a monkeyface 

eel peeping out from under a rock. 

There are plenty of protected sites 

to visit as we move north, though 

we have to bypass Monastery Beach 

for now. North Monastery, with its 

anemone-dotted boulders and giant 

kelp, is one of the best dives in the 

area, but the beach here is so steep 

that the entry can be treacherous 

when the surf is up. We opt instead 

to dive some of the sites alongside 

Cannery Row in Monterey, starting 

with McAbee Beach. After scoring 

a spot next to the beach access 

point, we gear up and walk across 

the rubbly sand and into the water, 

slightly angling north as we swim 

toward a bit of kelp visible at the 

surface. We descend to 35 feet 

and navigate to head a bit deeper, 

aiming for an area where clusters of 

giant plumose anemones begin to 

appear on the rocky reef. As we’re 

puttering along, a small tussle on a 

nearby rock catches our attention. 

We’ve stumbled upon a nesting 

cabezon fiercely protecting an egg 

clutch from a small group of hungry 

rockfish — a fantastic marine life 

find that occupies the rest of our 

dive day.  

The next day we dive Metridium 

Fields, another nearby shore-access 

site also known for giant plumose 

anemones. From the adjacent San 

Carlos Beach parking lot, we gear 

up and pick our way around the 

occasional rocks in the shallow 

water, doing our best to keep our 

feet planted on the sand until we’re 

deep enough to descend. We follow 

a large, invertebrate-encrusted pipe 

that extends from an old pump house 

until it ends and then head due north, 

knowing we’ll hit rocks covered with 

plumose anemones and tons of other 

marine life within minutes. 

As we begin our swim, we spot 

a few sea nettle jellyfish, but as 

the ocean floor drops to 40 and 

then 50 feet, the water color shifts 

from light blue-green to dark 

green and planktony. As I prepare 

to photograph a small cluster of 

anemones, I notice that the water 

is now filled with sea nettle jellyfish 

— so many that they block much of 

the ambient light. Sudden blooms 

like this can happen during tidal 

shifts, but I’ve never seen anything 

this abrupt before, and it seems 

as if there are more jellyfish in the 

water every time I look up. When 

we turn our dive, I resign myself to 

the inevitability of a few unpleasant 

minutes. Sea nettles are gorgeous, 

but their tentacles can pack a painful 

wallop; with so many of them here, 

there’s no chance we can avoid 

getting stung. I pull my hood tight, 

put my camera in front of my face 

and embrace the moment, thankful 

that I have some topical sting relief 

in the car.  

On the other side of the San 

Carlos Beach parking lot is the 

Breakwater, Monterey’s best-known 

dive site. Divers from all over Central 

California get certified here and 

return again and again. This familiar 

site is protected and nearly always 

accessible, and the marine life here is 

consistently outstanding. The cross 

section of divers in the parking lot is 

a testament to the site’s popularity. 

I chat briefly with a 79-year-old 

woman pulling on a drysuit. Behind 

us, a dad is helping his preteen son 

lift a small tank onto his back while 

he asks us about our camera systems. 

We’ve allotted a few days to 

explore the various aspects of this 

site. First, we swim straight out 

from the beach to photograph 

large Dendronotus iris nudibranchs 

gorging on tube anemones. A long 

swim toward the end of the wall 

reveals a rookery of California sea 

lions performing complex acrobatics 

and barking obnoxiously at us as 

they twist in the water column. We 

spend most of our time diving the 

kelpy, rocky reef that abuts the break 

wall, where cabezon and lingcod 

rest on the reef, shark egg cases may 

be hidden in the holdfasts and the 

luckiest divers may spot a hunting 

otter or cormorant.

WHALE OF AN APPETITE

Topside days are a tough sell for 

us when we’re on a dive trip, but 

we always make an exception in 

Monterey to visit nearby Big Sur. 

After days of nonstop shore diving 

and cold water, we’re ready for a 

break. Our nondiving day is the 

only one we spend on a boat — a 

whale-watching boat, to be precise. 

In the late summer and early fall, 

huge baitfish schools gather in the 

nutrient-rich waters of Monterey 

Bay and attract predators such as 

sea lions, birds, sharks and whales, 

especially humpbacks. The whale 

action is generally proportional to 

the fish action, so some years are 

better than others.  We’ve heard 

that this year is off the scale. With 

safety and distancing in mind, 

we’ve splurged and booked a private 

charter on a spacious boat with one 

other couple, a pair of veteran local 

photographers who’ve plied me with 

whale photos and tales of incredible, 

National Geographic-worthy activity.  

I’ve been on very few whale-watching 

tours and none for the primary goal 

of viewing humpbacks. When the 

time comes for decision-making 

and money-spending, I always go 

for diving over topside pursuits, 

because I prefer being underwater 

to anywhere else. After the first few 

hours on this tour, during which 

I’ve watched nothing but a distant 

whale fluke and a dismissive pod 

of dolphins, I feel smug about my 

preferences. The captain tells us that 

a small boat has reported another 

whale close to the harbor, and 

we’ll check it out on the way back 

(code for “we’re turning around”). 

Disappointment settles over me, and 

I admit that it dissipates only a bit 

when the new whale, identified as a 

calf from the previous season, comes 

into view. There’s some feeding going 
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on, but he’s not emerging much from 

the ocean’s surface, and it’s tough 

to see — much less photograph — 

the action. The view is undeniably 

amazing, but in my head a part of 

me is stomping her petulant foot and 

saying, “This is not the spectacular 

action I was promised!”

It’s a good thing I keep those 

disagreeable thoughts locked in my 

head, because minutes later we spot 

a wake in the distance. “Incoming!” 

shouts the captain. “More whales, 

and they’re coming in hot!” The 

approaching beasts submerge, 

leaving our small group craning 

our heads to locate them, and then 

we hear a splash as three massive 

whales launch themselves skyward 

in synchrony, their barnacled jaws 

snapping as streams of anchovy-

filled water drip down their faces. 

Without a single guilty thought for 

the original young whale, who has 

been summarily kicked out of the 

buffet, and the unfortunate anchovy 

school that has officially become 

reclassified as dinner, we all let out 

a roar of excitement and grab our 

cameras. Again and again, the whales, 

experienced hunting partners, rise 

together from the ocean, allowing 

me to witness one of nature’s great 

spectacles from every topside angle. 

Hours later, when the sun has begun 

to set and my arms are shaky from 

hoisting a heavy camera lens, I have 

adjusted my attitude toward whale 

watching as we head back to the harbor.

END AS YOU BEGIN

We’re under another pier, Monterey’s 

Municipal Wharf II (better known 

as Wharf II), for our last dive. After 

the fabulous marine life we witnessed 

under Morro Bay’s T-Pier, we couldn’t 

be more eager. We’re less concerned 

about tides and currents here, so we 

take our time gearing up. Entering 

the water is easy as we stride in 

smoothly from the adjacent beach, 

and the surf — apparently clued into 

our imminent departure — is finally 

Shore Diving
EXPERT OPINIONS: Divers familiar with the local shore-diving sites are a 

valuable source of information, including details on parking, optimal entry 

and exit sites, navigation, tides, currents, boat traffic, local regulations, 

recent conditions and marine life. Social media and local dive shops are 

excellent places to start.  

NOT DIVING: Knowing when not to dive is one of the most critical 

aspects of shore diving. Large surf or steep rocks can thwart even the 

most experienced shore divers, and extreme tidal shifts or currents can 

turn a relaxing dive into a stressful or dangerous experience with little 

or no warning.  

GEARING UP: Booties or drysuit boots with thick soles will allow you to 

comfortably get to your entry site, no matter how rugged the terrain. 

This approach often means using open-heel fins, in which case spring 

straps are a fantastic way to quickly get in and out of your fins. A 

signaling device and a line cutter are highly recommended. Appropriately 

clip lights or cameras to your buoyancy compensator so you can enter 

with your hands free; if you’re new to shore diving or are facing a very 

challenging entry, consider leaving behind your camera. Make a plan 

for where to put your car key, and then make a backup plan if you lose 

it. (Trust me on this; I speak from experience.) Make the extra effort to 

keep your gear clean. It’s a good idea to get dressed on a mat or tarp to 

minimize contact with sand or rocks, and it’s important to meticulously 

wash your gear after your dive. 

FITNESS FACTS: Although some shore-diving sites allow you to stroll 10 feet 

to the water’s edge, enter with no surf and descend almost immediately, 

far more of them require additional effort, such as navigating stairs, 

entering through the surf or completing a surface swim. Be sure to 

physically prepare for the anticipated exertion. 
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The opportunity to view lunge-feeding 

humpback whales in Monterey Bay 

can persuade even the most avid diver 

to take a surface interval.

Below: A cabezon guards a nest of 

silvery eggs at popular McAbee Beach 

in Monterey Bay.

Opposite: A bloom of sea nettle 

jellyfish delivers a lovely safety 

stop in Monterey Bay.

How to Dive It

CONDITIONS AND SKILL LEVEL:  Water temperatures in 

Central California range from 45°F to 60°F. Visibility 

varies from less than 10 feet to more than 70 feet. Plan 

to use a drysuit or a good-quality 7 mm wetsuit with 

a hood and gloves. Monterey and Carmel bays offer 

a range of appropriate sites for all skill levels, though 

visitors lacking coldwater diving experience should 

consider hiring a dive guide.

RESERVATIONS: Carmel and Monterey bays contain a 

complex system of marine protected areas. Divers of 

all levels should visit Point Lobos State Marine Reserve. 

Buddy teams should make reservations ahead of time, 

especially if you want to dive on weekends or holidays. 

Visit pointlobos.org for more information.

SURFACE INTERVAL: A coastal drive through Big Sur is a 

must-do, as is a visit to the elephant seal colony in San 

Simeon (about 100 miles south of Monterey), especially 

during the winter months when large males gather to 

compete for mates. The town of Monterey features a 

fantastic aquarium and the historical charm of Cannery 

Row. Whale watching is a common activity in the 

Monterey Bay area, especially in the late summer and 

fall. Topside shark tours to look for great whites from 

spring through fall have recently become popular.
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flat as a pancake. This area is popular with fishers, so we 

do our best to stay under the structure as much as possible, 

watching closely for boat traffic and monofilament. 

When we reach a curve in the pier, we descend to about 

20 feet and don’t budge far from the drop point. Lacy, 

red bryozoans cover the structure at this curve that serves 

as a condominium complex for nudibranchs, fringehead 

blennies and shrimp. Only after 

several hours, when we are so 

cold that it becomes distracting, 

do we head back to shore. 

As we remove our gear 

and place our tanks in the 

SUV, admiring the impressive 

stack of empty cylinders 

we’ve amassed, I feel a surge 

of happiness about the time 

we spent in the ocean, however unusual the details and 

restricted the approach. I realize I’m laughing for what 

seems like the first time in months. When I climb into the 

front seat for the long drive home, I immediately settle in, 

more relaxed than I would have thought possible during 

this year and, more important, ready to face the next few 

months. Next stop: home. AD
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T A N Y A  G .  B U R N E T T

LA

PAZ

C O N N E C T E D 

T O  T H E  S E A
A diver is astounded by 

the sheer size of the jack 

school at Cabo Pulmo.
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enchanting array of enormous sea-rrayenchanting array of enormous sea-of enormous sea-

inspired bronze statues dwarf me as I nzeinspired bronze statues dwarf me as I statues dwarf me as I

walk along the waterfront area known 

as the Malecón. There are voluptuous 

mermaids, leaping dolphins, a conch 

shell the size of a car, a humpback 

whale, hammerheads, fishers in 

action, a whale shark and a lanky 

Jacques Cousteau. 

La Paz, on Mexico’s Baja California 

Peninsula, has always been connected 

to the sea, from its indigenous pre-

Columbian people and a history of 

sea explorers, pearl divers and fishers 

to a modern destination attracting 

ocean-inspired tourists to interact 

with the abundant marine treasures 

of this region. The sweeping views 

of the ocean, the cry of seabirds and 

the plentiful masts and rigging of 

sailboats in the harbor all chorus the 

same message: If you seek adventure 

on and in the water, you have arrived. 

Mexico opening to tourists has 

helped many travel-oriented businesses 

during the COVID-19 pandemic, 

but the government has implemented 

many requirements: Visitors may be 

subject to health screenings including 

a temperature check, masks are 

mandatory everywhere, and you must 

have a temperature check and sanitize 

your hands and shoes before entering 

any structure. The pungent salt air 

and the aromas of street-vendor food, 

seaweed and the earthy musk of sea 

lions penetrate the fabric of my mask 

and make me feel alive and thrilled to 

be traveling again.

ON THE WATER

For my first morning outing, our 

panga captain heads north toward 

Isla Espíritu Santo, a distant, 

mountainous island that marks 

the archipelago of the same name. 

The rugged series of islands, islets 

and coastal areas in the Gulf of 

California became a UNESCO 

World Heritage Site in 2005 and a 

protected national park in 2007. 

As we approach the enormous 

volcanic formations, undulating coves 

and deserted beaches take shape in 

contrast to the indigo waters. Frigate 

birds soar overhead against a clear 

turquoise sky, while swells lap against 

the ancient rocks. In the distance, I 

spot a pod of dolphins whose dorsal 

fins punctuate the surface. I glance 

hopefully toward the captain to see if 

he is inclined to make a detour. He 

recognizes my look but shakes his 

head with a gentle smile. I smile back 

and patiently wait for more wonders 

to unfold. 

LOS ISLOTES

Frolicking with California sea lions 

is a signature marine mammal 

experience in La Paz. Evident by the 

smells and sounds as you approach 

from downwind, the Los Islotes

colony of roughly 400 animals is 

just north of Isla Partida on two 

rock formations split by a narrow 

channel. Our guide briefs us on 

our dives and how to interact with 

the playful pups, who often use 

their mouths for exploring objects 

and divers. On the first dive we 

follow our guide through a stunning 

underwater arch kissed by rays of 

sunlight refracting down the walls 

and igniting orange cup coral with 

an electric tangerine glow. Large 

boulders line the bottom at 45 feet, 

while overhead sea lion pups are 

silhouetted in the cavern-like arch as 

they gulp air from the surface. 

Like a well-choreographed ballet, 

the pups begin serpentine maneuvers 

around each other in dramatic 

freedives, pausing in front of our 

masks as if confirming our species. 

They show us they too can blow 

bubbles as they rocket to the surface 

through their own bubble burst. The 

pups grab shells and sea stars and 

gracefully play with anything that 

looks interesting. One team distracts 

us with a full cuteness assault from the 

front while another sneaks in from the 

back to grab fins, regulator hoses and 

the occasional camera housing knob. 

Our underwater belly laughs at their 

mischievous coordination drain air 

from our tanks.

From these clear, coral-filled shallows 

and boulders, we move on to other 

areas where females slumber on the 

sandy bottom. Each side of Los Islotes 

offers a different sea lion habitat. 

After three dives with sea lions, 

we head to the Fang Ming wreck 

for our last dive of the day. The 

wreck is on the southwest side of Isla 

Espíritu Santo and rests at about 70 

feet. As I begin to circumnavigate 

the deck at about 45 feet, I notice 

green sea turtles scattered about and 

often tucked into sheltered nooks 

and crannies. The wreck has nice 

penetration opportunities, but for 

me the star of the show was the lazy 

turtle aggregation. 

On another day we dive off the 

south end of Isla Espíritu Santo in 

the San Lorenzo Channel on the 

rocky Swanee Reef. You can easily 

see the main rock that rests 6 feet 

below the surface. As we descend 

past a hearty layer of cauliflower 

coral covering the sides of the rock 

pinnacle, we notice a myriad of 

small tropical fish hiding in its 

knobby branches. Coral hawkfish, 

small starry groupers, juvenile king 

angelfish, Cortez angelfish and an 

occasional octopus are in residence. 

Out in the sand garden, eels sway 

in the current like a field of wheat, 

while schools of Mexican goatfishes 

parade across the sand, exploring 

with their barbels. The maximum 

depth of 45 feet gave us ample 

bottom time to explore the entire 

reef and see the surprising variety of 

corals, ranging from small sea fans to 

encrusting hard coral. 

The Salvatierra wreck lies just 

beyond Swanee Reef on a sandy 

bottom at roughly 60 feet. The wreck 

of this cargo ferry, which hit the reef 

AN
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Above, clockwise from top left: A Cortez 

angelfish feeds on the sponges on El 

Vencedor. • This view of Balandra Bay is 

from atop a ridge. • The Malecón is dotted 

with sea-inspired bronze statues. • This 

intact prop is on the stern of a wreck sunk 

just off La Reina. • A green sea turtle rests 

on the deck of the Fang Ming. • A school 

of yellowtail surgeonfish feeds on the algae-

covered boulders surrounding the shallows of 

Los Islotes. • A California sea lion inspects 

a guineafowl puffer at the surface near Los 

Islotes. • California sea lions enjoy the warm 

shallows at Los Islotes.

Left: A school of blue-lined snapper gathers 

at the back of La Reina.



reef and sank in 1976, is festooned 

with marine growth and home to 

large schools of triggerfish, king 

angelfish, moray eels and turtles. 

Yellow snapper and silver grunts find 

sanctuary among the yellow and 

black soft corals hanging inside the 

cabins. When the current runs hard 

here, the structure’s outline comes 

alive with fish hugging the wreck and 

swimming to hold their positions.

EXPLORING TOPSIDE

An early El Norte wind comes through 

the area during my visit, closing all the 

ports. Several guides tell me about the 

must-see Balandra Beach, which has 

restricted access due to the pandemic, 

but I arrive after the limited number 

of entries to the park are allotted. I 

don my best disappointed-tourist 

expression (which is difficult behind 

a mask) and ask the ranger in my 

broken Spanish if there is another 

option. With a conspiratorial wink, he 

hints that there might be a trail up the 

road at Tecolote Beach that offers an 

impressive view of Balandra.

A half mile down the road I ask 

some locals about the trail to see 

Balandra, and they point me toward 

a rugged-looking foothill, letting me 

know I would need good shoes for the 

significant hike. I look down at my 

beach-ready flip-flops and think to 

myself, “Nothing ventured, nothing 

gained,” as I gingerly step over the 

loose rocks and shifting gravel. 

Eventually a stiff, salty breeze 

meets me at the edge of a cliff that 

provides a breathtaking vista — a 

beautiful crescent of deserted beach 

and a second arc showing Balandra 

a bit further away. I scramble down 

the slope to enjoy my reward of a 

huge private beach sheltered from 

the wind and kissed with water that 

shimmers with iridescent shades of 

aquamarine more reminiscent of the 

Caribbean than the Pacific. 

VISITING THE QUEENS

The wind eventually gives way to 

a gentle breeze. Our captain takes 

advantage of the calm seas to head to 

the distant La Reina and La Reinita

(Queen and Little Queen). As we 

approach, we can see the ever-present 

sea lions sunning on the rocks as our 

guide directs us to the calm lee side 

of the island. We jump in, and I give 

a small gasp at visibility of more than 

100 feet, quite unlike most of my 

Eastern Pacific diving. A large turtle 

departs as we make our way to the 

remains of a broken wreck, while 

another one circles the huge propeller 

and glides to a section gilded in 

brilliant orange cup coral. A shy giant 

hawkfish sits camouflaged among the 

coral, its patterns akin to encrusted 

steel. A zebra moray makes a fleeting 

but striking appearance. A few fin 

kicks away a large school of blacknosed 

butterflyfish surrounds a nearby rock. 

Our guide signals for us to 

pause. We crane our neoprene-clad 

necks, hoping this cleaning-station 

behavior means that something big 

— perhaps a manta or shark — will 

glide in, but such a visit isn’t on 

the schedule for this dive. As we 

round a corner, a curious sea lion 

accompanies us. No matter how 

many you see, they never get old. 

The current gently pushes 

us toward a canyon of swaying 

sea fans awash in microbubbles. 

This carbonated effect from the 

wave action on the surface adorns 

everything in a sunlit sparkle. A large 

school of blue-lined snapper along 

with barracuda and distant milkfish 

add motion to the fairyland effect. 

We spend our safety stop marveling at 

the smaller life among the eggplant-

purple and white sea fans, making the 

most of the stunning visibility. 

La Reinita is a series of large 

rocks that break the surface and 

then tumble down to more than 80 

feet. As I slowly descend, it occurs 

to me that Little Queen could also 

refer to the many little residents. I 

fin through schools of chromis and 

sergeant majors and play hide-and-

seek with a coy Mexican hogfish. I 

occasionally see an interesting bright 

nudibranch, and a variety of blennies 

pop out of little crevices. At a 

rubble sand area in 45 feet, we slow 

to watch the jawfish community 

retreat into holes at our approach. 

Large Panamic cushion stars line the 

bottom, and I see the red and blue 

flash of colorful bluebanded gobies 

darting in and out of sight along the 

edges of the large rock outcroppings. 

WHALE SHARKS

La Paz Bay has juvenile whale shark 

aggregations between October and 

May, and only permitted operators 

can enter the protected area. The 

government did not issue any 

permits during our visit, so we could 

not experience this amazing event. 

Sometimes you can spot whale sharks 

elsewhere around La Paz during the 

fall and spring plankton blooms.

CABO PULMO

You can arrange to visit and dive 

the Cabo Pulmo National Marine 

Park, which is a two-and-a-half-hour 

drive south of La Paz. In 1995 the 

Mexican government designated 

more than 27 square miles of reef as 

a marine protected area to protect it 

from overfishing. With no anchors 

or fishing lines, the reef started to 

grow back and the biomass of sea life 

returned. After more than 20 years 

as a no-take zone, Cabo Pulmo is 

now a wonderful success story and 

a promising sign of what may be 

accomplished in other regions. 

Strict diver limitations are in place 

to maintain and protect the reef. Boat 

captains must call ahead to reserve 

time at a site. Only two dive boats are 

allowed at the same site at once, and 

dives are limited to 45 minutes. 

Our guide is adamant that we visit 

El Vencedor, a small tuna trawler that 

has been underwater for more than 

35 years. The park officials clear us 

to dive it at 1 p.m., so we kill time 

by watching seabirds skim over the 

placid surface until the captain sees 

the previous divers surface and we are 

allowed to jump in. 
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As we dive toward the 

sandy bottom at 45 feet, we 

are lucky to have dropped in 

near a huge school of Pacific 

spadefish swimming gently in 

the current. I do my best to 

fin gently in their midst before 

drifting toward the wreck. The 

El Vencedor has no discernable 

structure and appears to be 

an amorphous mass of fish. 

As we get closer, the schools 

slowly part like a veil and 

reveal the scattered wreckage. 

We spend the entire dive 

navigating pieces of wreckage 

accompanied by the ebb and 

flow of the communal school 

of reef fish with their colors 

and patterns encircling us in all 

directions. My dive highlight is 

a single striking golden grouper 

— a leopard grouper that has 

morphed into a brilliant gold 

color — well-fed and on the 

prowl for unsuspecting meal 

possibilities. Bull sharks are 

regular visitors to this cleaning-

station site, but I didn’t see any 

on this trip.

On our final dive in Cabo 

Pulmo, I hope to see the 

enormous school of bigeye 

jacks that resides in the area. 

The captain tells me, “We 

first must find the school!” 

So we set off under the bright 

sunlight, armed with polarized 

sunglasses and heeding the 

signature clues the captain gave 

us. We scan the horizon like 

mariners in the days of old, 

looking not for the blow of 

whales but for something far 

more subtle. 

The captain and guides 

excitedly signal as we approach 

a distinctive dark shade of 

indigo in the water, and the air 

seems electric as we notice the 

fish scent. We gear up, and the 

captain positions us with the 

expertise of someone who has 

spent decades on the water. The 

strong current could make this 

dive a lot of work, depending 

on the fish behavior, but that 

only enhances our excitement. 

We roll in but see nothing. For 

a moment, my heart sinks at the 

thought of another near miss. 

The guide signals us to 

follow, and after a few fin kicks 

we see a massive top-to-bottom 

dark shadow. Then the jacks 

are on us by the hundreds. I 

have often dived with schooling 

jacks around the world, and 

this is the biggest group I have 

ever seen. It is hard to describe 

the feeling of sheer amazement 

when immense marine life so 

completely dwarfs you that 

you become insignificant. 

Being gobsmacked probably 

comes close. We stay with the 

school long enough to be fully 

encircled while the fish shift 

in response to some unseen 

conductor — circling left, 

circling right, spiraling, darting 

diagonally — sometimes in 

unison, other times as rotating 

streams in opposite directions. 

During our ascent, the immense 

school makes one last amazing 

turn, and the light perfectly 

hits them as the school leaders 

head off into the current. We 

are exhausted. We are thrilled. 

And when the regulators come 

out of our mouths, so do all 

the exclamations at once. This 

encounter is what we were 

hoping for.

With its wildlife, people, 

landscapes and food, La Paz 

left me enchanted. I did not 

get everything on my wish 

list — traveling divers rarely 

do — but I can’t wait to return 

and continue exploring the 

treasures here. Perhaps next 

time I will get to see all the 

beautiful smiles hidden behind 

face masks on the many people 

who worked hard to make my 

experience unforgettable. AD

Getting there: The Manuel Márquez 

de León International Airport (LAP) 

in La Paz receives flights from the 

U.S. via Mexico City, Guadalajara 

or Los Angeles. Flights from other 

continents connect in Mexico City. 

Once on the ground, you can take a 

quick shuttle ride to the dive resorts. 

Many visitors choose to fly into Los 

Cabos International Airport (SJD), 

which offers more flight options, and 

then take a 2.5-hour shuttle ride north 

to La Paz. You can also rent a car and 

drive a beautiful route for glimpses 

of the desert mountains, the Pacific 

Ocean and the Gulf of California.

Conditions: Diving is available 

year-round, either from land or by 

liveaboard. La Paz offers land-based 

resort accommodations to suit all 

budgets, with most diving occurring 

from small but comfortable pangas 

that provide an easy back-roll entry. 

Liveaboards start in La Paz or Cabo, 

and operators offer unique itineraries 

to provide the best diving for the 

region. When diving in a marine park, 

liveaboard operators must use a 

land-based dive operator to conduct 

the dives, but this arrangement is 

seamless and doesn’t restrict the 

liveaboard experience.

Do some research to determine the 

best time of year for what you hope 

to experience. The conditions and 

marine life vary throughout the year, 

and some marine life encounters may 

be restricted. The water temperature 

in the Gulf of California changes 

substantially over the year. A 3 mm 

wetsuit is recommended from 

June to November, when the water 

temperature ranges from 78°F to 86°F. 

Visibility is generally excellent except 

during plankton blooms. A 5 mm or 

7 mm wetsuit is more appropriate 

from December through May, when the 

average water temperature is 70°F.

HOWTO

DIVEIT
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A California sea lion pup plays 

with a starfish in the sea lion with a starfish in the sea lion 

colony at Los Islotes.colony at Los Islotes.
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It started with a dive trip in 2015 when I was an 

unhappy lawyer. I found myself on the bow of a 

boat in a refuge so pristine and wild that it shook 

me to my core. The ocean stripped me bare and 

brought me back to life. I returned from that trip 

motivated to protect the water and all the life in it. 

This journey eventually led me to reef 

restoration work with the Florida Keys National 

Marine Sanctuary. In that turquoise sea, I 

connected with ancient corals and the people 

working to save them. Impressed by their courage 

and stubborn optimism, I realized again that 

oceanic sanctuaries revive more than marine life. 

The U.S. currently has 14 national marine 

sanctuaries and two marine national monuments. 

Just like the people who live, work and play 

within them, they are all unique and special. 

In these wondrous places, one storyline remains 

the same: If we protect the place, it will give 

back tenfold.

THE POWER AND THE POWER AND THE POWER AND 

IMPORTANCE OF AMERICA’S IMPORTANCE OF AMERICA’S IMPORTANCE OF AMERICA’S IMPORTANCE OF AMERICA’S 

MARINE SANCTUARIESMARINE SANCTUARIESMARINE SANCTUARIES

By Tiffany DuongBy Tiffany Duong

Sentinels Sentinels 
FOR THE FOR THE 

SEASSEAS

The seas saved me...

Surfers look seaward at dawn from a beach 

at Olympic Coast National Marine Sanctuary. 

Locals and a growing number of surfers from 

Seattle and beyond have discovered the 

challenges and rewards of Olympic Coast 

breaks, which are fueled by big Pacific swells.
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America’s Marine Sanctuaries: A Photographic Exploration, 

a new book by the National Marine Sanctuary Foundation 

(NMSF) and published by Smithsonian Books, highlights 

the sanctuaries and the resources they safeguard. The book 

anticipates the 50th anniversary of the 1972 National 

Marine Sanctuary Act, which kickstarted the national 

effort to defend our oceans and the Great Lakes. Through 

exquisite photographs and intimate details, the project 

celebrates the nuances of each sanctuary and monument 

and makes a case for why these places matter.  

“For a long time, we forgot about the ocean,” said Kristen 

Sarri, president and CEO of NMSF, the nonprofit partner of 

the National Marine Sanctuary System. “Now we understand 

we won’t have a healthy planet or healthy communities 

without a healthy ocean.” Believing that photos help people 

“see beneath the waves” to understand what’s there and why 

it’s worth protecting, she enlisted the help of photographers 

living and working in these sanctuaries to tell the story. 

“When done right, photography has a wonderful ability 

to connect people to something,” explained contributor 

Keith Ellenbogen, an underwater photographer with a 

conservation focus. “Images can convey a sense of wanting 

to go to a place, a connection to an animal or what makes 

something special.” Ellenbogen said his cover shot of a 

breaching humpback whale in Massachusetts’ Stellwagen 

Bank National Marine Sanctuary is his most spectacular 

because it showcases the animal’s relationship with the 

ocean. It evokes a sense of anticipation for diving down 

into the water and sets the stage for the book, he added. 

Douglas Croft, whose image of a gray whale mother and 

calf in Big Sur, California, appears in the book, described 

the annual migration and its effect on him: “I sit on the 

cliffs in Big Sur in late April or early May, when the gray 

whale moms with calves keep close to the shore to avoid 

killer whales. Watching them swim by beneath me is a 

beautiful, spiritual thing. It brings me to tears.” 

The curious calves love to play in the kelp and sometimes 

stop in a nearby cove to nurse before passing his vantage 

point. As he waits, Croft thinks about the protected areas 

in Mexico where the little ones are born and Monterey Bay 

National Marine Sanctuary, through which they migrate as 

they pass his camera lens. “The whales are now protected 

from whaling,” he said. “It’s such a testament to what 

happens when we decide to protect something instead of 

destroying it. We see new life coming in.”

Croft remembers when Monterey Bay was not abundant 

and healthy. The sardines were overfished, the otters were 

killed for their pelts, and the waters essentially became a desert, 

he said. After the sanctuary was established, the ecosystem 

recovered and continues to thrive under its strong protection. 

It’s also an open fishery for crabs and anchovies and one 

of the world’s top markets for market squid. “Regulation 

ensures that resources won’t be overfished again,” Croft 

said. “It’s so vibrant now.”

As a deckhand on a local whale-watching boat, Croft still 

gets excited every time he’s on the water. No matter if it’s his 

first or 50th time seeing a whale breach, the phenomenon 

always takes his breath away. The experience changes people, 

he explained, because you can’t unsee it, and you can’t stop 

feeling what it does to you. 

John Armor, director of the Office of National Marine 

Sanctuaries (ONMS), echoed that sanctuaries are much 

more than environmental strongholds; they also serve as 

economic and social catalysts, preservation tools and living 

laboratories for science. These national treasures have served 

the communities around them in multiple, important ways 

since time immemorial, he added. The National Marine 

Sanctuary System’s mandate is to defend these ecological, 

historical and cultural resources while promoting compatible 

and sustainable uses. To that end, specifically tailored, 

location-based conservation models ground each sanctuary. 

AMERICA’S 
MARINE 

SANCTUARIES
A  P H OTO G R A P H I C  E X P LO R AT I O N

NATIONAL MARINE SANCTUARY FOUNDATION

FOREWORD BY SIGOURNEY WEAVER

The cover of America’s Marine Sanctuaries shows Keith 

Ellenbogen’s photo of a humpback whale breaching 

the ocean surface at Stellwagen Bank National Marine 

Sanctuary. Humpback whales live throughout the  

world’s oceans and are a favorite of whale watchers. 

At Cordell Bank, fish blanket the lush undersea gardens of colorful 

sponges, sea anemones, sea stars, sea cucumbers, snails and crabs.
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“If people want to keep scuba diving on reefs, we need 

healthy reefs. If people want to dive on shipwrecks, the 

wrecks need to be preserved and managed,” ONMS chief 

economist Danielle Schwarzmann said. “The sanctuaries 

provide the infrastructure to do all that.”

This is precisely the case in the Flower Garden Banks 

National Marine Sanctuary (FGBNMS) off the Texas coast. 

Critical habitats underpin the local economy, so fishers take 

an active role in their preservation. “Accountability reduces 

waste” in the sanctuary program, said Scott Hickman, a 

Galveston-based hunting and fishing guide and chair of the 

FGBNMS Advisory Council.

Hickman innovated a win-win-win mechanism that 

operates in the sanctuary, simultaneously promoting fishing, 

supporting conservation and creating new ecotourism 

opportunities. Outdoor enthusiasts join commercial boats 

for free to have fun while helping fill orders from fish 

houses and learning how to protect the sanctuary’s rich 

biodiversity. The smaller boats avoid fishing techniques 

that damage the unique coral reefs and fish nurseries that 

sustain the entire ecosystem. The catch is harvested without 

labor costs. Overall, the “marketable experience” produces 

a higher-quality fish product for both local restaurants and 

ecotourists, and the entire program prevents overfishing — 

the problem that originally inspired Hickman. 

“I ran charters for more than 30 years and got sick of 

throwing back dead fish that weren’t being utilized,” he 

said. “Now we keep what we catch, and we stop when we 

get enough for the order. I developed these programs for 

conservation, and their implementation helped bring back 

these fisheries and habitats.”

Sanctuaries build a culture of American pride in caring 

for something special, and knowing that places such as 

Flower Garden Banks will be taken care of and persist for 

a long time means something, Hickman said. Sanctuaries 

can also engage and enrich the communities around them. 

Thunder Bay National Marine Sanctuary (TBNMS) 

in Michigan is a prime example of the convergence 

of conservation, social dynamics and economics. The 

sanctuary’s designation 20 years ago preserved hundreds of 

historical shipwrecks, which arguably represent the greatest 

collection of shipwrecks in the world, said Stephen Kroll, a 

former Great Lakes dive operator and chair of the TBNMS 

Advisory Council. 

It also reinvigorated nearby Alpena, Michigan, by 

creating a new business and tourism hub around the 

flourishing dive, snorkel and kayak industries. Much like 

how species naturally spill over from marine protected 

areas (MPAs) to nearby fishing spots, business boomed 

as economic spillover from protecting the historical 

resources. “That’s the heart of what sanctuaries do — 

bring together communities to thrive,” Sarri noted.

“In Alpena, the community now is the sanctuary, and the 

sanctuary is the community,” Armor echoed. “Protection 

and conservation are not exclusive from economic and 

community well-being. They are linked together.”

This synergy within the sanctuaries is a motivating 

factor for Armor, who pushes all people to understand 

that they are stakeholders in the system. “If we do our job 

right,” he said, “it’s not just future generations that can 

enjoy these places and historical resources, but current 

communities and generations also benefit.”

For many indigenous and native communities, this 

past, present and future connection to the environment 

is foundational to their culture and identity. “The 

traditional way of life relies upon a healthy ocean,” said 

Kalani Quiocho, Native Hawaiian Program Specialist 

at Papahānaumokuākea Marine National Monument in 

Hawai‘i. “We are an extension of our place; if the place is 

healthy, we are healthy, and vice versa. Similarly, if we take 

care of the ocean, the ocean will take care of us.”

The sanctuary incorporates these viewpoints into 

its management. Quiocho works with management 

agencies to “figure out how culture can exist in some 

in-between spaces” and enhance the work the sanctuary 

does. Papahānaumokuākea, one of the world’s largest 

MPAs, has species Quiocho doesn’t see on the main 

islands and large predators that his ancestors knew and 

worshipped. More than that, it protects the cultural role 

that the reef has played in native creation stories and 

that it still plays in present-day culture. It’s important to 

sustain these ties to heritage and place. Quiocho described 

the first time he stepped foot on Nihoa (an island 

within Papahānaumokuākea), chanting the words of his 

forefathers while experiencing the same things they did 

when they accessed the island — the smell of guano, the 

hot sun on his skin, millions of birds and the sea spray. 

The familiarity of this “ancestral experience” transformed 

him, Quiocho admitted.

“It felt like this is where we came from, our roots, when 

we were still close with the sharks,” Quiocho added. “We 

talk about endangered species and essential habitats. I feel 

like Papahānaumokuākea is that for native Hawaiians — a 

place where we can be Hawaiian at the core, to our bones.”

The protected area serves as a portal for Hawaiian 

communities, ensuring that they remember its importance 

and allowing it to inform their decisions, he said. Protecting 

and connecting with such a sacred place allows Quiocho and 

others working within the sanctuary program to manage the 

waters in ways that restore both culture and nature.

Each protected area has its own unique story and 

incredible strength, Sarri said. In preserving these 

irreplaceable resources, the sanctuaries protect who we are 

at our base — our soul as a nation. They reaffirm us and 

connect us to our incredible heritage. They revive us and 

fill us up. 

“Sanctuaries are like food for our soul,” Armor 

said, quoting Rear Admiral Tim Gallaudet, deputy 
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administrator for the 

National Oceanic 

and Atmospheric 

Administration (NOAA). 

“There are the things we 

talk about — ecological, 

historical, economic, 

the measurable things 

that point to a sanctuary 

— but what you can’t 

measure is the impact of 

these places on your soul. 

I have felt it, and it has 

changed me.”

Sanctuary protections 

also have a ripple effect 

on ocean conservation in 

general, with ideas from 

the program, such as 

permanent mooring buoys 

and community advisory 

councils, gaining traction 

globally. Indeed, America’s 

marine sanctuaries can 

serve as sentinels for the 

wider seas, showcasing 

how we can move toward 

protecting enough habitat 

to ensure the ocean’s future 

and our own. 

Many invisible forces 

threaten our waters. From 

climate change and water 

quality to accessibility 

issues and popular 

relevance, the challenges 

are numerous. They are of 

our own creation, which 

means that they are also 

ours to mend, Sarri said. 

It is our responsibility to 

act as stewards to protect 

the beauty and resources 

that lie within our oceans, 

Great Lakes and beyond.

These wonders belong 

to all of us and connect us 

to the seas, Sarri concluded 

in the book. The ONMS 

holds these special places in 

trust for current and future 

generations, ensuring that 

they — and we — can and 

will endure. AD

Clockwise from top: A technical diver 

illuminates the wheel on the stern of illuminates the wheel on the stern of 

the Cornelia B. Windiate. • A humpback the Cornelia B. Windiate. • A humpback 

whale breaches at Stellwagen Bank whale breaches at Stellwagen Bank 

National Marine Sanctuary. • Blue Star National Marine Sanctuary. • Blue Star 

dive operators in the Florida Keys remove dive operators in the Florida Keys remove 

underwater marine debris. • A barracuda underwater marine debris. • A barracuda 

swims through a mass of silvery fish in the swims through a mass of silvery fish in the 

Florida Keys National Marine Sanctuary. • Florida Keys National Marine Sanctuary. • 

Fale Bommie (Big Momma) in the National Fale Bommie (Big Momma) in the National 

Marine Sanctuary of American Samoa is Marine Sanctuary of American Samoa is 

more than 500 years old and is one of the more than 500 years old and is one of the 

largest corals in the world at 21 feet tall largest corals in the world at 21 feet tall 

with a circumference of 134 feet.with a circumference of 134 feet.
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I photographed this pair of crabeater 

seals resting on a bed of ice under the 

Antarctic sun. A couple of overturned 

icebergs, whose surfaces display the scars 

and dimples of a long journey at sea 

before arriving in this shallow bay, framed 

the seals, which actually eat krill and 

not crabs. My SeaLegacy team and I are 

working to support new marine protected 

areas for places like this in the Antarctic 

Peninsula. Photo by Cristina Mittermeier
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Commitment
C R I S T I N A  M I T T E R M E I E R

P H O T O S  A N D  C A P T I O N S 

B Y  C R I S T I N A  M I T T E R M E I E R 

T E X T  B Y  S T E P H E N  F R I N K

TO CONSERVATION

IMAGING

SHOOTER



DAN.ORG  |  83

The fluke of a humpback whale lifts above the sea in the warm glow of dusk off the 

coast of the Antarctic Peninsula. I have followed these giants across the planet as 

they travel tens of thousands of miles each year between their feeding and breeding 

grounds. Each sighting is just as exhilarating as the last, and I stood spellbound in the 

fading light as this titan slipped back beneath the surface in a spectacular dive.

IT SEEMED LIKE I KNEW HER BEFORE THE FIRST TIME WE SPOKE, such is her presence within the 

conservation photography community. I certainly knew her images, and her social media posts with insightful 

captions reveal her deep commitment to ocean ecology issues. She posts an almost daily combination of words and 

photos so compelling that 1.4 million people follow her work on Instagram, making her the platform’s third-most-

followed wildlife photographer, according to statistics database Statista. Her partner in life and adventure, Paul 

Nicklen, has amassed 6.8 million followers to be Instagram’s most-followed wildlife photographer. Together they are 

quite the social media powerhouse.

Not so long ago the metric to judge a photographer’s reach was the frequency and circulation of the printed page. 

While that is still important, social media engagement has become increasingly dominant. In the Fall 2019 issue of 

Adventure Journal, Mittermeier recounted how they almost casually fell into that space. When asked about growing 

her following, she answered, “When social media came out, we started posting on Instagram, and nobody had any 

idea that it was going to become such a big deal.” As she and Paul watched their following increase, they realized 

that a meaningful purpose behind their captions and photos resonated with more viewers. That was the acorn from 

which the mighty oak of their nonprofit foundation, SeaLegacy, has grown since its founding in 2014.
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When I was a little girl, I lived in Mexico’s 

mountains, not by the ocean, but I always 

knew that I wanted to help the natural world 

and indigenous peoples. I became a marine 

biologist but soon learned that being a 

scientist wasn’t how I could best help protect 

the ocean. I stumbled into photography and 

realized that I had a talent for it. I could 

harness visual storytelling to address what 

was happening to our environment and 

communities. Since that realization, it has 

been my mission to tell stories of those who 

don’t have a voice and to create powerful 

visuals that turn reaction into action.

During my previous expedition to the Galápagos Islands with SeaLegacy, Paul Nicklen and I spent 

a day snorkeling just off San Cristóbal Island. We slipped into the chilly waters and immediately 

drew the attention of a couple of sea lions. The pair raced around me in playful arcs and paused 

to gaze at their reflections in the protective dome around my lens. Their population now is only a 

fraction of what it once was due to increased diseases and rising ocean temperatures.

IMAGING

SHOOTER

Our oceans brim with a dazzling diversity of life, but nothing 

compared to what they once held. The deadliest aspect of our climate 

crisis is the way it creeps across the planet and erases the world 

beneath our feet. We don’t see it until years later, and we don’t act 

while it’s still preventable. Extinction is often a slow, quiet process, 

but there is hope. Healthy reefs act as a buffer between shorelines 

and storms, shielding communities and saving lives and property 

from wave and flood damage. If we can dramatically curb our carbon 

emissions, we will give our ocean a chance to recover. 
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Their website, sealegacy.org, reflects 

the conservation consortium 

Mittermeier and Nicklen have 

created. Based on three unifying 

concepts — education, impact media 

and innovative solutions — and with 

the intertwined goals of increasing the 

audience for their message and the 

amount of funding available to ocean 

conservation, their modus operandi is 

to do the following:

• imagine and execute photographic 

expeditions to document threats to 

the oceans

• use their media influence to create 

global campaigns targeted to 

effecting change

• amplify and fund projects for 

sustainable improvement to our 

ocean habitats

• use visual storytelling to stimulate 

positive change for the issues facing 

our oceans

Given their expedition ethos, it was 

appropriate that our interview was via 

satellite phone while Mittermeier and 

Nicklen were at sea in the Bahamas 

on the maiden voyage of their new 

expedition catamaran, SeaLegacy 1.

Stephen Frink: You were born in 

Mexico City in 1966 and graduated 

with a degree in biochemical 

engineering in marine sciences. Now 

you are on the deck of a sailing 

catamaran in the Bahamas. What 

led you to where you are today?

Cristina Mittermeier: The ocean was 

not a part of my daily life as a little 

girl in Mexico City, but somehow 

the idea of swimming with dolphins 

had already captured my imagination. 

The Jacques Cousteau documentaries 

we watched on TV propelled that 

enduring fantasy. I remember a day 

when my father brought home a 

beautiful coffee-table book about 

Cousteau’s adventures, but instead 

of giving it to me, he gave it to my 

brother. It was painful that my dad 

had failed to recognize my interest, 

but my brother soon got bored with 

it, so it eventually became mine. I 

pored over every page and imagined 

myself participating in their voyages 

of discovery. I still have the book, 

and it is a constant reminder of my 

journey to get here.

I had ongoing discussions with 

my parents in those years; I wanted 

to become a marine biologist, but 

my dad wanted me to have a more 

conventional career. My mother was 

my champion, and I eventually made 

my way to university to study fisheries 

biology. As part of my education, I 

was an observer on industrial fishing 

boats. It was my first time seeing the 

incredible amount of wasteful bycatch 

from industrial fishing, and I then 

understood the devastating power 

of our tools for marine exploitation. 

Imagine there are 10 pounds of dead 

sea creatures on the deck for every 

pound of live shrimp. That sight was 

profoundly shocking, but it has taken 

me another 20 years to be able to voice 

my concerns and do something about 

it — and it was a circuitous route. The 

silver lining was that my university 

education required a comprehensive 

dive course for graduation, so I have 

been a diver since 1987.

My next chapter took me to 

Akumal on Mexico’s Riviera Maya, 

where I worked as a biologist 

and diver for a hotel.  When 

Conservation International launched 

a program in the Yucatán, they hired 

me to show them the indigenous 

wildlife. The organization’s 

president was Russell Mittermeier, 

a world-renowned primatologist 

and herpetologist. One thing led 

to another; we were married for 

20 years and raised three children 

together before divorcing in 2011, 

but we’re still colleagues and 

continue to work together. Another 

significant change from that era 

was my move to Washington, D.C., 

where I gained a front-row seat to 

how conservation diplomacy works.

Did that make you a city 

dweller? How did your path to 

photography evolve?

We lived in the woods on the 

outskirts of D.C., and I still went 

on expeditions into remote nature 

reserves and indigenous communities. 

I enjoyed the dichotomy of spending 

time in meetings with scientists 

and government officials trying to 

carve out policy and then spending 

time in the field with photographers 

and scientists. During this time, I 

realized that many of the world’s best 

photographers could not directly 

access conservation action in the field. 

They had the magazines they worked 

for or the stock photos they sold but 

no means of channeling their passion 

for conservation into action. 

Creating the International League 

of Conservation Photographers 

(ILCP) was my attempt to give 

agency to a collective of creatives 

supporting conservation through 

ethical photography and filmmaking. 

The concept resonated with some 

of the biggest names in nature 

photography, including Art Wolfe, 

James Balog, David Doubilet, Tim 

Laman, Steve Winter, Thomas 

Mangelsen, Joel Sartore, Brian Skerry, 

Thomas Peschak, Nick Nichols, Frans 

Lanting and, of course, Paul Nicklen, 

to name a few. They were some of 

the 40 photographers who became 

our founding members. These artists 

were tired of “just” taking pictures 

and were passionate about a shared 

vision that images could influence 

policymaking. Today the ILCP has 

more than 100 members in more 

than 20 countries.

How did you get started in 

underwater photography? 

By the time I established the ILCP 

in 2005, I had spent 15 years raising 

children and had been diving only 

a few times since I left the Yucatán. 

I had traveled extensively and 

was shooting a lot, specializing in 

cultural stories about indigenous 

people. Sadly, my initial desire to 

be a new-generation Cousteau was 

mostly dormant. Then I met Paul 

Nicklen. He was my first underwater 



IMAGING

SHOOTER
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I stood in knee-deep water, chilled to the bone but patiently 

waiting for the first one to go. Carefully assessing the water for 

the presence of leopard seals, these Adélie penguins packed 

against each other on a frozen ledge in Antarctica. As soon as 

the first one decided to jump (or was pushed by the others), the 

rest followed like dominoes. Adélies pack a lot of charisma into 

their small frames and are charming to watch. 

OPPOSITE: This 

big, confident and 

beautiful Bahamas 

great hammerhead 

is called Queen. 

I giggled when 

she barreled 

through this small 

school of jacks 

just for the fun 

of watching them 

scatter. Sharks 

may be the most 

misunderstood and 

maligned animals 

in the world. I 

hope that my art 

inspires compassion 

for them and 

their underwater 

ecosystems. We 

cannot have healthy 

oceans without 

sharks, and we 

must do more to 

protect them.

Her soft whistles and clicks — the special language of her family — 

announced her presence before she broke through the shroud of dark waters. 

When she finally did, I forgot the sharp chill in my bones from diving in 

the frigid waters of Norway’s fjords and watched in awe as this mother orca 

appeared with her calf in tow. This mother trusting me to be around her 

baby was one of the most memorable moments in my career. I kept perfectly 

still and felt immense gratitude welling up within me as they drew near.
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photography mentor and taught 

me the basics, loaned me one of his 

housings and encouraged me to shoot 

at every opportunity. From him I 

learned the fundamental premise of 

underwater photography: First be an 

extraordinarily capable water person, 

and then look through a viewfinder.  

Underwater photography is like 

another language that requires 

awareness and nuance. Photos are 

like phrases in that they need proper 

composition and structure and when 

properly constructed can be poetic. I 

was aware and respectful of pioneers 

and heroes such as David Doubilet 

but cognizant that not a lot of women 

were doing this work. I hoped to 

create images no one had seen before 

and to do it with a feminine angle, but 

I also found that I wasn’t interested in 

macro or action photography.

I want to share the beauty, poetry 

and mystery of the lives of marine 

creatures. I am also interested in the 

relationship between coastal indigenous 

communities and the ocean. I do as 

much as 90 percent of my underwater 

photography while freediving.

What are your brand preferences 

for your underwater cameras  

and housings?

I began my underwater work using a 

Seacam housing and Canon system 

that Paul loaned me, but in 2008 I 

was inducted as a Sony Artisan of 

Imagery. I now shoot a Sony a7R 

IV and Sony a9. Both are mirrorless 

cameras, but I like the a7R IV when 

I need big files for my fine art and 

gallery work. The a9 is excellent in 

the field when I need both speed 

and performance. I use a Nauticam 

housing, often with a 28mm lens 

and a wet/wide lens mounted 

outside the port. I also shoot with a 

12-24mm zoom lens in a Zen dome 

port with Inon strobes, unless I 

am doing available-light work with 

sperm whales or something similar. 

One of my first underwater photos 

is an over/under shot of seagrass. 

Over/unders are still one of my 

favorite techniques for storytelling. 

I think shooting splits is somewhat 

voyeuristic. People see the surface of 

the ocean and can only imagine what’s 

below. I like to reveal the mystery, like 

the enormous whale shark swimming 

next to your boat or the huge jellyfish 

coming too close to you.  

In your Adventure Journal 

article, you commented on 

apocalypse fatigue, something any 

conservation photographer must 

face. Is it depressing to be in these 

wild and beautiful places, yet to 

understand the pressures they face 

and how dramatically these issues 

affect the planet?

Of course, we see awful things: 

whales that have been hit by ships, 

turtles tangled in nets, sea birds 

with their stomachs full of plastic 

and sharks being finned and thrown 

overboard while still alive. Paul and I 

do a lot of work in the polar regions, 

and the effects of climate change 

are obvious and alarming. There is 

so much death happening beneath 

the surface, out of the view of so 

many. Yes, I have nightmares about 

it, but I am generally a positive, 

solution-oriented person, and I feel 

my photography can shine a light and 

make a difference.

We all carry cameras now in 

our smartphones. People speak 

photography, so it is a good way to 

invite people into the conservation 

conversation. In this conversation 

we want to show what’s beautiful 

and special but also what may be in 

dire peril. Perhaps most significantly, 

we must show our audience an 

opportunity to act positively and to 

hopefully attain a solution. That’s what 

we want to do with SeaLegacy and 

now the voyages of SeaLegacy 1. We 

want to tell stories that inspire, engage 

and ultimately motivate action. AD

Instagram: @Mitty

Facebook: @cristinamittermeier

www.cristinamittermeier.com

www.sealegacy.org



I had to consider the foreboding trail of this 

egg-yolk jellyfish as we glided together through 

the planktonic cosmos of the Salish Sea. We 

were swept up in a dance together, both swirling 

untethered at current’s mercy, while I struggled to 

adjust my settings and frame the shot against a 

bosky backdrop. Through my photography I strive 

to share my love for the peculiar creatures that 

lurk just off the Pacific Northwest coastline — 

the wild place that I call home.

IMAGING

SHOOTER
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IMAGING

PHOTO TECHNIQUES

MODELS AND MARINE LIFE
Text and photos by Stephen Frink



UNDERWATER PHOTOGRAPHERS USUALLY 

EVOLVE a specialty, but the first fork in their 

road typically involves defining an interest in either 

photographing natural history — marine life in particular 

— or concentrating on editorial and commercial work that 

inevitably involves photographing people underwater. 
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My career has been a bit of a hybrid. Most of the images I’ve 

shot on assignment for magazines and dive equipment catalogs 

were wide-angle work with divers, while I often photograph 

marine life purely for fun. Photos of charismatic marine life, 

however, help tell the story of a dive destination or might be 

used for photo décor or stock photography. Compositions 

that illustrate people interacting with marine life bridge both 

disciplines and combine each approach’s rewards and challenges.  

COMPOSITION

Photographers may plan to have a diver as a significant part of 

the composition, ideally working with an underwater model 

who is cognizant of the photographer’s directions. That’s the 

way I prefer to work. It begins with communication on the 

boat so the model clearly understands my underwater signals 

and the shoot’s objectives. We can’t speak while diving, and 

writing instructions on a slate is too time-consuming, so we 

work out hand signals that confirm where I want the model 

positioned in the frame, whether we are shooting a vertical 

or horizontal format, how close the model should be to the 

marine life and where the model should focus their eyes. 

Having a diver in the composition can also be serendipitous. 

The photographer might be in the right place for the marine life 

and lucky enough to have a diver conveniently swim into the 

frame. That is less productive than a controlled and replicated 

composition, but sometimes it is the best we can hope for. In 

either case, it helps to previsualize the composition and position 

of the marine life, which is usually in the foreground.  

When I see a creature that might be amenable to a diver’s 

approach, I first think of two things: the shoot zone and the 

field of flight. Water is more than 800 times denser than air and 

has a cool color cast (usually cyan or green). To get good color 

generally requires using an artificial light (strobe), which has the 

greatest effect less than 4 feet from the subject. The size of the 

subject relative to the lens’ angle of view defines the shoot zone. 

The whale shark may be the biggest 

fish in the ocean, yet its immensity is 

not obvious without a size reference.

Bottom right: Having a smaller marine 

creature, such as this cuttlefish, 

close to the wide-angle lens allows 

perspective distortion to make it  

more visually impressive.
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Wide-angle zooms are more forgiving 

in refining the composition, but there 

will be an optimal distance from 

any subject in terms of composition, 

which needs to be near enough to get 

good color and resolution through 

the water column.  

The field of flight, which is the 

finite distance we can approach 

without scaring the fish, will 

influence the optimal distance. A 

careful approach is helpful, but the 

marine life will ultimately set the 

pace of the encounter. A fish at a 

cleaning station is often more tolerant 

of proximity, while fish acclimated 

to visitors within a marine protected 

area can likewise be far more 

forgiving. Tolerance is important in 

the marine-life-with-model paradigm, 

for not only does the photographer 

need to get near, but the model 

also needs to appear in the frame. A 

distant silhouette model won’t scare 

the fish, but their position must be 

much closer for intimacy and eye 

contact. With the fish sandwiched 

between the photographer and the 

model, everyone’s approach needs to 

be exceedingly stealthy and benign. 

Some fish, however, sometimes 

couldn’t care less. Those are the most 

special encounters.

PERSPECTIVE DISTORTION

While it is possible to photograph 

smaller fish as part of a diver portrait 

while using a macro lens, diver-

with-marine-life shots generally use 

a wide-angle lens, which can often 

make subjects nearest the lens seem 

unnaturally large relative to the 

background diver. Sometimes it can 

be a compositional benefit, as with 

the great white shark with the cage 

in the background. 

I shot that image using a 14mm 

wide-angle lens, with my camera 

mounted on a pole protruding from 

my cage. When the shark swam very 

near my camera, it looked immense 

relative to the scale of the distant 

cage. The British tabloids published 

and sensationalized this photo as if it 

were of the world’s largest great white 

shark. Any experienced underwater 

photographer would recognize it for 

what it is: perspective distortion. The 

diver in the background can provide 

dramatic scale, enhancing an already 

impressive creature. 

Some of those same tabloids 

published the shot of a crocodile 

in Jardines de la Reina, Cuba, with 

my daughter in the background and 

ran it with a caption to the effect of, 

“Underwater photographer places 

young daughter in peril with fierce 

saltwater crocodile, all for the sake of 

a photograph!” Obviously, that’s not 

what happened.

EYE CONTACT

Nothing will spoil a great 

composition more than to have an 

astonishing marine creature in the 

foreground while the diver model is 

staring right into the camera’s dome 

port, totally indifferent to the wonder 

before their eyes. The best models 

will have an intuitive sense of where 

to look so that when the viewer later 

examines the photograph, the diver’s 

eye contact will reinforce visual 

involvement with the main subject.  

In one of the illustrative photos, 

my model saw me set up my camera 

and strobes pointed at the large stand 

IMAGING

PHOTO TECHNIQUES

Clockwise from top left: The great white 

shark is much nearer the wide-angle 

lens and therefore seems massive 

relative to the shark cage. • An intuitive 

model will cast their eyes on the most 

significant action in the photo. • The 

goliath grouper is large, but perspective 

distortion makes it appear even more so.

When the action is 

happening quickly, 

the best models can 

visually integrate with 

the marine life.
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of pillar coral, but she couldn’t see the 

action between the queen angelfish 

and Spanish hogfish at the cleaning 

station. She realized something was 

happening, however, and kept her eyes 

cast in that direction, trusting that I 

would catch the decisive moment. 

With the spotted dolphins, the 

interaction would inevitably be brief. 

For the short time when both model 

and photographer could keep up with 

the dolphins, I had to ensure that my 

perspective allowed the snorkeler to 

appear visible and engaged.

BEHAVIOR

Behavioral photo shoots are hard 

to predict. You might be familiar 

enough with the subject to know 

something could happen, but the 

best you can hope for is that both 

photographer and model are in 

position if it does happen. 

I’ll typically set up in front of the 

primary subject and begin a series 

of photos. If the fish tolerates my 

presence, I’ll photograph the model 

first as a distant compositional 

element, never knowing how long the 

interaction may last. If the fish shows 

no alarm, I will bring the model closer 

and closer until we both sense that 

the encounter would terminate if we 

closed in further. I will then signal 

for my model to hold their position 

without touching the coral or stirring 

up sediment in the background that 

could ruin the photo with backscatter. 

Having a strobe that recycles quickly is 

a blessing in situations like this, where 

the action is fleeting and catching 

unusual behavior is paramount.

PHOTOGRAPHER AT WORK

Having other photographers 

on the scene is a mixed bag. 

Sometimes there is only one 

sweet spot to photograph marine 

life, and competing for that 

perspective is often annoying 

and nonproductive. Another 

photographer at work, however, 

can be interesting for providing 

scale and human interest. They 

have the reciprocal advantage of 

having you in the frame for the 

same reason. The best case is when 

each photographer takes away 

their eye from the viewfinder and 

concentrates on modeling for the 

other. Remember, their photo is 

every bit as important to them as 

your photo is to you, so trading 

off a bit of attentive modeling is a 

small price to pay for a compelling 

photographer-at-work shot.

BALL OF SUN

Digital camera sensors usually have 

a hard time holding detail when 

shooting into bright sunlight, and 

photographers often try to obscure 

or diffuse the effect. The underwater 

model’s body is a good device to 

obstruct the brightest sunlight, 

which provides the corollary 

advantage of putting the diver in a 

stark silhouette. A skilled model will 

know about the sunlight issue and 

position themselves accordingly. 

The image of the sea fan is part 

of a series I shot with my wife in the 

Solomon Islands. When we got back 

aboard and I was editing images from 

the day’s dive, I commented on how 

lucky we were to get nearly every shot 

with her in the middle of the ball of 

sun. Only then did she reveal that she 

could see her reflection in my dome 

port, knew what I was going for and 

why, and maneuvered herself to make 

it happen. 

Collaborations like this — between 

photographer, model and fish — 

are some of the most rewarding in 

underwater photography. AD

Clockwise from above: The photographer 

with the tiger shark and the videographer 

with the reef shark are fortuitous 

composition elements. • Working very 

near the croc’s gaping maw with a 

fisheye lens enhances the drama. 

Below: A diver in silhouette can be 

quite effective when positioned in the 

ball of the sun.

The foreground crocodile fish is more impressive 

because of the model’s position relative to the 

photographer for this spontaneous fish behavior.
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WATER PLANET

EARTH HAS LOST AS MUCH 

AS 35 PERCENT of its mangrove 

forests in the past few decades, and 

scientists predict that these vital 

ecosystems could all but disappear 

in the next 100 years. The effects of 

losing mangrove habitats will ripple 

throughout the marine world. 

Mangroves live along subtropical 

and tropical coastlines. Their upper 

trunk, branches and leaves grow 

above the waterline, but an extensive 

network of roots, including stilt-

like prop roots, remain mostly 

underwater. The dozens of mangrove 

species range in height from 6 feet 

to 35 feet, all with oblong or oval-

shaped leaves that excrete excess salt, 

enabling the trees to live in high-

saline environments. 

Dense patches or forests of 

mangroves provide habitats for 

a wealth of terrestrial, estuarine 

and marine species that include 

invertebrates, fish (including the 

juvenile stages of commercially 

important species) and many 

types of seabirds and waterfowl. 

The Global Mangrove Alliance, 

a nongovernmental organization, 

reports that mangrove forests also 

provide important shelter as well 

as feeding and breeding space for 

174 marine megafauna species, 

including dugongs, manatees, 

dolphins, porpoises, sea turtles, 

sharks and rays. This teeming life 

makes mangroves alluring spots for 

snorkeling and shallow dives. These 

ecosystems also provide important 

nutrients and sediments to nearby 

seagrass beds and coral reefs. 

Each year mangrove forests 

provide at least $1.6 billion in 

worldwide ecosystem services, such as 

protecting coastlines against erosion 

and flooding by absorbing wave 

and storm-surge energy. Just 100 

yards of mangrove forest can reduce 

wave height by up to 66 percent, 

according to a report from the 

University of California, Santa Cruz 

(UCSC), The Nature Conservancy 

and Risk Management Solutions.

In Florida, for example, 

mangroves prevented an additional 

$1.5 billion worth of damages from 

Hurricane Irma in 2017, said Laura 

Geselbracht, a marine scientist and 

coastal restoration expert with The 

Nature Conservancy. Around the 

globe, flood damages could rise 

by more than $65 billion annually 

without mangroves. 

These forests also help mitigate 

climate change, sucking up as much 

as 6 billion tons of carbon every year 

and storing it in their soil. 

Human activity bears the 

responsibility for much of the 

mangrove loss, primarily from 

cutting the trees for timber, fuel and 

development, including tourism 

infrastructure and aquaculture. 

Two recent egregious examples 

include major development projects 

in Bangladesh and Vietnam. The 

Sundarbans, the world’s largest 

mangrove forest, covers almost 4,000 

square miles in Bangladesh and India 

and houses hundreds of wildlife 

species, including birds, fish, reptiles, 

amphibians and mammals, among 

them the endangered Bengal tiger. 

A planned 3.8-mile-long bridge 

is expected to bring much more 

industrial and tourism activity to 

the area, along with the potential to 

destroy large swaths of mangroves. 

A $9.3 billion tourist development 

planned in Vietnam will be built 

mainly on filled-in coastal land 

within a UNESCO Mangrove 

Biosphere Reserve buffer zone near 

Ho Chi Minh City. 

The trees also are vulnerable to 

the sea-level rise resulting from 

climate change. Mangrove roots 

trap sediment, building up the soil 

in a process known as accretion that 

can create entire islands. A recent 

analysis by scientists in Australia, 

Hong Kong and Singapore projected 

that accretion will be unable to keep 

up with global sea-level rise and in 

about 30 years mangrove trees will 

begin to drown.

Fortunately, scientists know a lot 

about restoring mangroves. “We 

are better at restoring mangroves 

than any other coastal habitat,” said 

Michael Beck, research professor 

at the UCSC Institute of Marine 

Sciences. He names projects across 

Vietnam, the Philippines and 

Guyana that have restored nearly 

400 square miles of the habitat. The 

Global Mangrove Alliance aims to 

increase global mangrove habitats by 

20 percent by 2030.

The flood protection benefits 

of mangroves can serve as a major 

selling point for restoration. In areas 

that would benefit the most, funds 

from insurance and disaster recovery, 

hazard mitigation and climate 

Turning the Tide 
of Mangrove Loss
Text by Melissa Gaskill; photos by Brandon Cole
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Clockwise from left: An upside-down jellyfish 

in the Bahamas mangroves • a Bimini boa 

in a red mangrove • mangroves near a river 

mouth along the Belize coast • a young 

lemon shark swimming among Bahamas 

mangrove roots • juvenile golden cownose 

rays in Galápagos mangroves • a split view 

of two important marine habitats — corals 

and mangroves — in Indonesia

Opposite: Critical mangrove habitats such as 

these red mangroves are disappearing rapidly 

with development at Bimini, Bahamas.

adaptation programs can be used to 

support restoration, Beck said.

Divers can help too. Beck suggests 

supporting local restoration efforts 

by donating to groups involved 

in mangrove conservation and 

restoration and participating as a 

volunteer where opportunities exist. 

Those who own land on the coast in 

subtropical areas such as Florida can 

plant mangroves instead of building 

bulkheads; the trees are cheaper, more 

resilient and less likely to be damaged 

in a storm.

People living in coastal areas can 

encourage adoption of cost-effective 

green measures for coastal defense 

such as planting mangroves and not 

just gray efforts such as seawalls. 

“Pressure and questions from local 

citizens matter,” Beck said.

Consider offsetting the carbon 

footprint of your next trip or even 

your household or business with 

blue carbon, which is the capacity 

for marine ecosystems such as 

seagrasses and mangroves to take 

up and sequester large quantities of 

carbon. The Ocean Foundation’s 

Seagrass Grow has an easy-to-use 

online calculator for determining 

an activity’s carbon footprint, which 

you then can offset by supporting 

restoration projects worldwide 

(oceanfdn.org/projects/seagrass-grow). 

The Ocean Foundation, for example, 

works on restoration in Jobos Bay 

National Estuarine Research Reserve 

in Puerto Rico. 

“Mangroves store 10 to 25 

times more carbon than terrestrial 

landscapes — more than the Amazon 

rainforest — and are less likely to 

be cut down or burn,” The Ocean 

Foundation’s Jason Donofrio said. 

Mangrove forests are thus naturally 

resistant to destructive actions that 

release sequestered carbon back 

into the atmosphere. Jobos Bay 

being a protected area is important. 

“Offsetting your carbon footprint 

doesn’t happen overnight but rather 

over decades. There is long-term 

stewardship of this project,” he added.

A typical trip translates to 

between 0.5 and 1.5 tons of carbon, 

depending on how far you travel, 

transportation mode, lodging type 

and other factors, Donofrio said. 

Offsetting is $20 per ton. 

These kinds of protection and 

restoration efforts could turn the tide 

of mangrove loss and its effects on the 

ocean world. AD
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GEAR

E
very year fires and very year fires and 

ruptures in scuba, ruptures in scuba, 

rebreather and oxygen rebreather and oxygen 

cylinders occur. These cylinders occur. These 

incidents destroy incidents destroy 

property and injure, maim and even property and injure, maim and even 

cause the death of cylinder filling-cause the death of cylinder filling-cause the death of cylinder filling-

station operators as well as divers station operators as well as divers 

and innocent bystanders. and innocent bystanders. 

The safety of high-pressure 

gas cylinders is a primary 

focus of regulatory authorities 

in all countries. The U.S. 

Occupational Safety and Health 

Administration (OSHA) and 

equivalent governmental agencies 

in other countries define all highly 

pressurized containers as hazardous 

material (hazmat) or their country’s 

equivalent designation. These 

regulations mean that cylinder 

inspectors must have formal 

function-specific training.

Awareness, education and 

prudent actions by refilling stations 

and users can help prevent an 

accident that becomes one of the 

unfortunate statistics.

CYLINDER STANDARDS  

AND SAFETY

The U.S. Department of Transportation 

(DOT), Transport Canada (TC) and 

the International Organization for 

Standardization (ISO) require  

cylinders to be designed, manufactured, 

inspected and certified to exacting 

engineering standards. Countries 

may have additional regulations 

regarding the competence of anyone 

handling cylinders. These standards 

and regulatory documents provide 

safety margins for cylinders to 

ensure decades of safe service for 

cylinders used within the intended 

conditions. The beverage industry, 

for example, safely uses high-

pressure cylinders that are more than 

70 years old. 

The user must operate the cylinder 

within the design parameters, such 

as filling only to the rated service 

pressure and having cylinders 

inspected by formally trained and 

qualified technicians and requalified 

by a reputable, recognized test 

facility. More than 90 percent of 

ruptures occur during filling, so 

diligent inspection during this 

process is critical. Cylinders should 

operate safely throughout their entire 

service lives if users adhere to design 

and operating conditions.

WHY CYLINDERS RUPTURE

We can rarely guarantee that a 

cylinder has not been subject 

to overfilling, physical abuse or 

inadequate inspection. When 

cylinders are used well beyond their 

allowable stress limits, the potential 

for failure rises significantly. Regular 

overfilling close to or exceeding 

the hydrostatic test pressure will 

Cylinder 
Safety
By Francois Burman, Pr. Eng., 

M.Sc., and Mark Gresham

Diligently adhering to filling guidelines can help keep cylinders in proper operating condition. 

Opposite, from left: Regular visual inspection can detect damage that may lead to a cylinder 

rupture. • The force of a cylinder rupture is enough to cause severe damage. • Analysis of 

ruptured cylinders can identify structural changes in the metal. 

S
T

E
P

H
E

N
 F

R
I
N

K



DAN.ORG  |  97

eventually cause deformation and 

lead to the cylinder’s inability 

to withstand even the allowable 

working pressure.

Exposing overfilled cylinders to 

high levels of heat — such as in 

the trunk of a car, which in some 

places can reach 200°F (94°C) in the 

summer — significantly increases 

the internal pressure. Aluminum 

cylinders are particularly susceptible 

to metallurgical changes when 

exposed to temperatures greater 

than 140°F (60°C) over a long 

time, which can result in structural 

damage to the metal.

Internal cylinder corrosion 

combined with a lack of mandatory 

internal visual inspections can 

eventually lead to inadequate wall 

thickness and rupture. Cylinders 

that are not suitably clean or fitted 

with inappropriate valves and filled 

with oxygen-enriched breathing gas 

can explode due to internal fire. The 

consensus of international standards 

is that oxygen-enriched gas contains 

more than 25 percent oxygen. It 

is important to note that cylinders 

do not always fail, even with dirty 

and inappropriate equipment. The 

technical specifications, however, 

indicate that fire is likely with the 

occurrence of one of several ignition 

causes — many of which are not 

apparent to the average user.

Mechanical damage to the 

outside of the cylinder is easier 

to visualize. Damage due to the 

incorrect matching of cylinder and 

valve threaded connections is much 

harder to see and has caused several 

devastating accidents.

The average scuba cylinder 

contains more than 1 million foot-

pounds force, which correlates to 

the kinetic energy of a 3-ton truck 

traveling at 70 mph. The potential 

release of this amount of energy in a 

cylinder rupture demands that users 

have a thorough understanding of 

how to safely handle a cylinder. 

ENSURING A SAFE CYLINDER

A few easy steps can collectively 

reduce your chance of being a 

statistic to infinitesimally small. One 

key step is to ensure that cylinder 

inspection and testing follows 

national or local regulations. 

After each dive, purge cylinders 

after removing the regulator set to 

prevent trapping moisture in the 

valve so it doesn’t blow into the 

cylinder at the next fill.

Purge filling whips before each 

fill, especially if they are stowed 

in a way that moisture can enter 

and accumulate, such as in 

humid environments. Storing 

whips with the outlet facing 

down will help prevent any 

dirt particles from entering the 

cylinder, which otherwise could 

cause erosion or even ignition in 

oxygen-enriched applications.

To help the metal maintain its 

strength, store cylinders in a cool, 

dry place that prevents contact 

with any direct heat source. Store 

cylinders that will not be used for 

90 days or longer almost empty — 

at around the first reading on the 

pressure gauge, which is typically 

between 100 and 200 psi (10 and 

20 bar). Keep them upright in a 

secured position with the valve 

fully closed.

Examine cylinders for any signs 

of mechanical damage, such as 

dents or gouges, or evidence of valve 

damage caused by rough usage or 

less-informed divers. Ruptures rarely 

occur from cylinders being dropped 

or knocked over, but valve damage is 

often the cause of injuries or fatalities.

Do not use a cylinder if you 

observe any corrosion or noticeable 

mechanical damage, have a reason 

to suspect inadequate or missing 

mandatory inspections or the 

cylinder valve appears contaminated 

with any lubricant with an odor. If it 

is a rental, return it to the store; if it 

is yours, take it to a trained inspector 

regardless of the date on the visual 

inspection sticker.

Make sure you slowly and 

carefully open cylinder valves for 

both oxygen and any nitrox mixture. 

A sticky valve can present a challenge 

and requires urgent attention.

Maintaining your cylinders as 

required and questioning any possible 

issues you observe will add a level of 

safety. Add another level by having 

trained operators perform informal 

inspections during filling. A proper 

visual inspection and requalification 

by formally trained inspectors add a 

final level of safety. Accidents are the 

accumulation of many failures; safety 

is the accumulation of many layers  

of diligence. AD

Francois Burman is DAN’s director 

of risk mitigation. Mark Gresham is 

president and CEO of PSI-PCI, an 

agency that trains cylinder inspectors.
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MEMBER TO MEMBER

WHEN I WAS 10 YEARS OLD, 

I fell in love with scuba diving and 

developed a fervor for exploring the 

underwater world while on a 2014 

vacation to the Cayman Islands. 

A few years later, thrilling dives 

captivated me. The turbulent 

Caribbean Sea swirled in disarray 

at the surface, but with one great 

stride I disappeared into the calm 

below. My bubbles traced the 

shelf of orange sponges as the 

current whisked me through the 

intimidating topography. The fan 

corals waved in slow motion as if 

time had no governance. Angelfish 

grazed my cheek as butterflyfish 

swirled through my legs in a 

utopian ensemble of underwater life, 

embracing me as if I were their own.  

At age 15 I earned my Master 

Scuba Diver certification. The 

experience was humbling: undergoing 

intense rescue-diving training in 

the Florida heat, performing long 

underwater photography dives and 

monitoring my buoyancy through 

it all. It was one of the most 

challenging experiences of my life, 

but I enjoyed every moment. 

In the six years I have been diving, 

I have unfortunately seen a notable 

difference in coral reef vitality. Coral 

skeletons on the powdery sand of 

the seafloor haunt the living coral 

with their cautionary tale. Numerous 

factors contribute to coral bleaching, 

but we know it is an extension of our 

changing climate. The steps we take 

to protect the reefs, one of the most 

visible ocean health indicators, have 

broader benefits beyond just the coral. 

Through our conscious efforts to 

protect our oceans, we can hopefully 

pave a path to environmental recovery. 

We all live with the damage that 

has already occurred. I am part of a 

generation that will have to contend 

with the outcomes of the mistakes 

we continue to make and will 

face a future of breathing air and 

swimming in oceans afflicted by our 

carelessness. We can use social media 

to encourage action and ensure that 

the public remains aware of the 

consequences of climate change. The 

reality of the damage we are causing 

becomes palpable through images 

on Facebook and infographics on 

Instagram. Generation Z has been 

using different platforms to educate 

the public and provide petitions, 

donation links and calls to action. 

While social media can be a catalyst 

for change, we must work on 

codifying this envisioned change. 

We cannot just repost scientific 

articles and watch videos of our 

current condition without taking 

concrete steps to remedy it. Write 

letters to government officials and 

your elected representatives. Create 

donation funds for nonprofit 

organizations that combat climate 

change, such as the Coral Restoration 

Foundation and Mission Blue. 

Volunteer with organizations for 

ocean clean-up and coral outplanting 

projects. Vote in elections for 

candidates who will prioritize policies 

to address climate change. 

The ocean floor’s mass graveyard 

— a myriad of decomposing calcium 

backbones and forgotten plastics — 

might be the new reality in the next 

decade if we do not act with all the 

resources at our disposal. It would 

be a shame if we later look back and 

remember sitting as spectators to our 

own catastrophe. AD

Neha Mani enjoys the photo 

opportunities in Key Largo, 

Florida, by diving the World 

War II shipwreck Benwood 

and swimming amid glass 

minnows at Banana Reef.

Act Now To 
Combat Climate 
Change
Text by Neha Mani; photos by Stephen Frink
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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 Medical Information Line: +1-919-684-2948 

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

Canada for Membership, Medicine, Education and Development Canada for Membership, Medicine, Education and Development 

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

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

your address, or mail DAN your new address. your address, or mail DAN your new address. 

DAN TravelAssistDAN TravelAssist®®t  emergency assistance can be accessed   emergency assistance can be accessed  

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

(call collect from anywhere in the world).(call collect from anywhere in the world).

DAN medical and membership calls are recorded but are  DAN medical and membership calls are recorded but are  

not published or released without written permission of all parties.not published or released without written permission of all parties.not published or released without written permission of all parties.

Other questions?  Other questions?  

For complete contact information, all other services and general  For complete contact information, all other services and general  For complete contact information, all other services and general  

inquiries, please visit DAN.org/contact.inquiries, please visit DAN.org/contact.
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Wearing rebreathers and carrying 

camera rigs and off-board strobes, we 

descend down the 45-degree shaft in 

near-zero visibility. Past the entrance 

of this opal mine near Prešov, Slovakia, 

the view opens to a world of color. The 

cave is a museum where each wall is 

like a preserved underwater painting. 

As we move from one chamber to the 

next, each gallery brings a new mood 

with its unique palette. In the shallow 

corridor more than 600 feet inside, the 

walls are awash in vibrant purple; the 

next exhibit is teeming with orange. 

Slovak opals are known for their 

perfect play of colors, but only now 

the connection between the source 

and result is clear. As the predominant 

color on the wall changes, it connects 

the diver’s imagination with the 

matching color in the opal gemstone. 

In some parts of the mine, our 

exhaled gas remains trapped under 

the ceiling and forms capsules big 

enough to reflect our dive lights 

into a glistening sheet on the floor 

and walls. The combination of many 

lights on the moving bubbles results 

in a shimmering effect that further 

emphasizes the play of opalescent 

color. Deep in the cave I come to 

understand why the Roman Senator 

Nonius chose banishment rather 

than selling his beautiful opal to Mark 

Antony for Cleopatra. AD

Equipment: Nikon D850, 15mm f/2.8 

lens, two Subtronic Pro 270 strobes 

triggered optically, Subal housing

Settings: 1/40 sec, f/8, ISO 640

Location: near Prešov, Slovakia

The Art Gallery
By Martin Strmiska
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