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VISION 

Striving to make every dive accident- and

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

recognized and trusted organization worldwiderecognized and trusted organization worldwide

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

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

its members, instructors, supporters and theits 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 diveemergency assistance and promotes dive

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

and services.and services.

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

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

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

public.public.

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

provide timely information and assistance forprovide timely information and assistance for

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

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

Second, DAN promotes and supportsSecond, DAN promotes and supports

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

particularly as it relates to the improvement ofparticularly 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 mostThird, DAN strives to provide the most

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

information on issues of common concerninformation on issues of common concern

to the diving public, primarily — but notto 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 andis a forum for ideas and

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

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

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

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

encouraged and appreciated.encouraged and appreciated.

The views expressed by contributors areThe views expressed by contributors are

not necessarily those advocated by Diversnot necessarily those advocated by Divers

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

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

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

equal deference.equal deference.

Alert Diver is published for the use of theAlert 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 aThe use and dosage of any medication by a

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

or her physician.or her physician.

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

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

in Alert Diver does not imply endorsementin 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 advertisementsIndividuals who reply to advertisements

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

volunteering their information to thevolunteering their information to the

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

company‘s mailing policies.company‘s mailing policies.
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68 Magic in the Gulf
FLOWER GARDEN BANKS   

NATIONAL MARINE SANCTUARY

Text and photos by Jesse Cancelmo

The spectacular reef-top vistas of 

thriving corals and encounters with 

animals minuscule and massive 

lend an international flair to this 

distinctive North American site.

74 An Insider’s Guide to Roatán
Text and photos by Francesca Diaco

A confluence of conservation, 

affordable and accessible 

diving, and an atmosphere 

that captivates divers from the 

moment they set foot on the 

island will have you coming back 

time and again.

80 Operation Rising Sun
A PROJECT OF EXTREMES

By Joe Poe

The Japanese submarine I-52

challenged the capabilities of 

the U.S. Navy fleet seeking to 

destroy it during World War II 

and the expedition to locate its 

wreckage 50 years later. 

ON THE COVER: After consulting a 

blackwater photography expert who 

knew where and how to find a violet 

blanket octopus, Michael Aw captured 

this image in Anilao, Philippines, 

using a Nikon D850 camera and 

60mm lens and with settings of 

1/160 sec, f/13 and ISO 500. 

THIS PAGE: The wooden steam barge 

Monohansett caught fire in 1907  

and sank into shallow water near 

Thunder Bay Island in Lake Huron. 

Photo by Becky Kagan Schott
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Vibrant hues of an azure vase 

sponge dominate the foreground 

with Barbara Doernbach and 

Alexa Frink in silhouette  

during a Roatán wall dive.  

Photo by Stephen Frink
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FROM THE SAFETY STOP

FOR MORE THAN A YEAR, DAN MEDICAL 

SERVICES, DAN Safety Services and DAN Research 

have been gathering, analyzing and publishing 

information about COVID-19 and diving. In the 

past few months we have also focused on the risks 

associated with prolonged breaks from diving. As the 

situation evolves, it can be challenging for divers to find 

accurate and up-to-date information, but DAN’s experts 

are staying informed and working to make reliable 

knowledge available to you. 

We are standing by to answer questions and provide 

recommendations for all divers who plan to return to  

the water after a period of inactivity. After being away 

from diving, comprehensive awareness of your situation 

and careful preparation will be crucial for reducing 

incidents. As you get back to diving, you may have 

questions about your health, gear and more, so know 

that DAN is available to provide advice tailored to your 

unique situation.

DAN Medical Services has been answering divers’ 

questions about dive medicine, safety and the science of 

diving for four decades. Medics have a wealth of insight 

to share about physical fitness, lifelong medical fitness 

and the risks associated with various medical conditions. 

They also can refer divers to local physicians trained in 

dive medicine. 

There are many unknowns about COVID-19, but 

DAN Medical Services can provide guidance about 

returning to diving after COVID-19 infection and offer 

referrals and doctor-to-doctor consultations. We can 

also give practical advice about diving and COVID-

19 vaccinations, getting medical clearance and other 

considerations for getting back underwater. 

Although we have seen progress in understanding 

diving after experiencing COVID-19, there are still some 

unknowns about how it may affect a diver’s abilities. DAN 

Research has evaluated the lasting effects of COVID-19 

on divers with an ongoing study that specifically tracks the 

illness’s pulmonary ramifications. 

When the pandemic began, DAN set to work 

determining the virus’s implications not only for diving 

but also for providing CPR, operating dive shops,  

teaching first aid, disinfecting equipment and more. 

Newly created and consistently updated resources 

available at DAN.org/Health-Medicine/Covid-19 help 

By Bill Ziefle

PERSPECTIVES

DAN Helps You 
Safely Return 
to Diving
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dive operators navigate through the return process. We 

have also produced a series of webinars to reach divers in 

the absence of in-person events and will continue these 

webinars in the future. 

Our online outreach has become an invaluable tool for 

DAN departments to share their work and findings with 

divers, dive operators, medical professionals and others. 

We are adding new resources to DAN.org all the time. 

You can also contact us if you have any questions we don’t 

cover in these online resources. 

If you’re a dive operator, don’t hesitate to contact 

DAN Safety Services at RiskMitigation@DAN.org to 

ask your questions about safe operations. Our researchers 

constantly seek new information about best practices and 

consider the realities of a dive business having to adapt to 

new challenges. 

Much of DAN’s strength lies in the expertise of our 

staff. Our researchers, medics and safety professionals 

elevate our capability to field questions companywide 

through joint meetings and cross-training workshops. 

Our departments are strongest when working together to 

achieve the common goal of making diving safer.

This internal collaboration helped us launch the new 

Return to Diving guide, which is full of simple steps and 

considerations to help you safely get back in the water. 

The free guide provides you with the tools and resources 

you need to assess your health and fitness, refresh your 

skills and examine your equipment before your next dives. 

Divers will also find information about health, safety 

and testing requirements and learn what measures dive 

operators are employing to keep customers safe. Created 

by dive medicine specialists, researchers and scientists, the 

guide is backed by the commitment to dive safety you’ve 

come to expect from DAN. It is available at DAN.org/

Return-to-Diving-Safely.

None of this would be possible without the invaluable 

support of our members and donors. We thank you all 

for your continued commitment to DAN. While the past 

year has led us to address new challenges and adapt our 

approaches to existing ones, our commitment to your 

safety has never wavered. 

As you dust off your gear, refresh your skills and assess 

your health, be sure to contact DAN with any questions. 

We’re here for you. AD

We are standing by 

to answer questions 

and provide 

recommendations for 

all divers who 
plan to return 
to the water 
after a period 
of inactivity. 
After being away from 

diving, comprehensive 

awareness of your 

situation and careful 

preparation will be 

crucial for 
reducing 
incidents.
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FOR THOSE WHO MAY HAVE MISSED THE 

TITLE REFERENCE, Rust Never Sleeps is a 1979 

album by Neil Young and Crazy Horse. Aside from 

the inevitability that the rust of life will eventually 

consume us all, there is a lyric from the album that 

I thought of recently while diving: “And once you’re 

gone, you can’t come back, when you’re out of the blue 

and into the black.”

The analogy I thought of was that the black of 

pandemic life was keeping us out of the blue. Even 

though local diving is much easier for me because I live 

in Key Largo, Florida, with excellent reefs and wrecks just 

6 miles offshore, the inertia of daily life kept me off dive 

boats for much of last year. The long-distance dive trips 

I had scheduled in 2020 and early 2021, including ones 

to the Galápagos Islands and Papua New Guinea, didn’t 

happen due to pandemic considerations. I have measured 

my recent dives in the dozens, not the hundreds.  

Even though I hadn’t completely stopped diving, my 

less frequent activity was evident in my rustiness on my 

first major Key Largo dive since the pandemic began. 

I had a new 5 mm wetsuit and was weighted a bit too 

buoyant. My new mask was constantly fogging because I 

hadn’t scrubbed it well enough, and my eyes burned and 

watered throughout the dive because I hadn’t completely 

rinsed the defog gel. The diopter on my new viewfinder 

wasn’t dialed in properly, so even though I was confident 

that the autofocus technology was nailing the shot, I 

didn’t have any visual proof. 

Muscle memory can take you only so far, and even 

though these matters were small, they made for an annoying 

and nonproductive dive. I corrected everything for the 

second dive, but it made me think of all the divers who have 

been entirely out of the water over the past year and how 

relatively rusty they might be by the time they resume dive 

trips. Deteriorated photographic skills might be the least 

of their issues. There could be more significant obstacles to 

consider in anticipation of that next dive adventure.

FITNESS TO DIVE

Many of us haven’t had access to fitness centers for 

much of the year, so if you didn’t find ways to keep 

up your exercise routine, especially your aerobic 

conditioning, those first dives might be challenging. You 

may be out of practice for carrying heavy gear to the 

boat or adapting to the weight of a tank on your back 

while waiting to make the giant stride. 

More significantly, you should be fit enough to 

return to the boat at the end of the dive. Most dives 

are uneventful, but currents or operator error can leave 

you far from the boat and facing a long swim when it’s 

time to be back on board. If you have been casual about 

exercise while isolated at home, consider consistently 

running, swimming or hitting the gym (if you can do so 

safely) for a few months before you get back in the water. 

GEAR MAINTENANCE

If it has been a while since you’ve used your regulator, 

now is a good time to have your local dive shop bring 

it back to factory specifications. Regulator repair 

technician Adam Stewart provided the following points 

to explain the necessity for annual maintenance of 

life-supporting dive gear, particularly your buoyancy 

compensating device (BCD) and regulator:

RUST NEVER SLEEPS
By Stephen Frink

FROM THE SAFETY STOP

PUBLISHER’S NOTE

C
O

R
K

Y
 W

A
G

N
E

R



• Hoses can be brittle from dry rot and more 

susceptible to bursting.

• Worn-out seals in the first stage can create 

high intermediate pressure, which can 

deliver overpressurized air to hoses or 

regulators, causing them to malfunction.

• The O-rings in the Schrader valve 

on the autoinflator can get hard, 

impairing functionality.

• Gaskets and seals in the BCD can get 

hard when not used for an extended time, 

affecting the ability to hold air and thus 

provide buoyancy. Free-flows can also 

shorten a dive.

When asked if these are matters of 

convenience or safety, Stewart responded, 

“These can be life-threatening malfunctions. 

Imagine if the autoinflator doesn’t work and 

a diver is not skilled in manual inflation of 

their BCD, or maybe they haven’t practiced 

ditching their weights in a while. These 

events can lead to tragedy.”  

The low-pressure hose can be a major 

problem if it fails. Stewart has heard of 

instances where a burst low-pressure hose on 

a regulator dumped the air from a tank in 

a matter of minutes. If you’re 100 feet deep 

into the blue when your low-pressure hose 

bursts, that is indeed a grim reality. 

Any preventable equipment failure will 

leave you wishing you had done your annual 

gear maintenance. I’m sure all of us would 

like to get out of the black and back into 

the blue. If that is your aspiration for 2021, 

remember to do it safely.

For guidance on returning to diving after 

some time off, review the resources available 

on DAN’s Return to Diving Safely page: 

DAN.org/return-to-diving-safely. ADDAN.org/return-to-diving-safely. AD
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FROM THE SAFETY STOP

LETTERS FROM MEMBERS
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TANKS AND TRIM

In the old days, we were taught to wear our steel 72 tanks 

high enough on our backs to be able to reach the valve with 

our right hand to ensure the tank valve was completely open 

if we had a problem breathing. We would hope that the J 

valve was up and the spring safety was working at 500 psi 

because we did not yet have pressure gauges then. In 1972 or 

’73, I bought the first submersible pressure gauge at the local 

dive shop. 

When did dive instructors and divers start carrying the 

tanks so far down their backs as pictured on Page 58 of 

the First Quarter 2021 Alert Diver issue? The tank position 

must change your trim in the water too. Is it because they 

are using drysuits, or is the tank position the result of the 

buoyancy compensators they are wearing?

— Dennis G., via email

Thanks for reaching out to DAN® with your inquiry. The position 

of a dive cylinder is an individual decision based on several 

factors: the cylinder’s composition (aluminum or steel), the BCD 

type (jacket style, back inflate or backplate and wing), where the 

cylinder sits relative to the BCD, the type of exposure protection and 

its buoyancy characteristics, and what the diver needs to do to have 

proper trim. Some divers may even put lead near the boot of the 

cylinder to assist in their trim. 

Taking all these factors into account takes some trial and 

error to determine the correct placement for an individual 

diver. When it comes to cylinder position, one configuration 

does not fit all.   

— Jim Gunderson, DAN Safety Services

AEDS ON BOARD

We just conducted Diving First Aid for Professional Divers 

training for our dive charter staff and have several questions 

about having an automated external defibrillator (AED) on 

a boat and the practicalities and liability exposure associated 

with carrying one. 

Can you provide some recommendations regarding 

AEDs on a charter vessel? Should we carry an AED? Will 

they work in this environment? With all the boat motion, 

can it effectively analyze a heart rhythm? How dry do the 

patient and deck need to be? 

Does adding an AED to our safety equipment open 

any additional liability windows if, for example, the AED 

malfunctions or the battery is dead? This kind of situation 

is not ideal, but does an AED malfunction create a more 

vulnerable position than not carrying one at all? 

— Katie Shoultz, via email

AED use saves more lives than CPR alone, so the 

recommendation is to have an AED available. An AED is 

designed to work in most environments, including on a boat.  

If the unit is not sitting in standing water or being used during 

a torrential downpour, it should work.  

Most models do not work well or at all when there is excessive 

motion or vibration. If you are in rough seas or if the boat’s 

engines are running, the AED may give an inaccurate reading 

or no reading at all. Some newer models are designed to work in 

more demanding conditions and may be more effective, but those 

units are more expensive. The recommendation is to perform 

CPR while the engine is running and to throttle back and turn 

off the engine while the AED is analyzing. You can turn the 

motor back on after the AED cycle is completed. This will make 

for a much longer journey, but the AED is more effective than 

CPR for saving lives, so we believe it is worth stopping the boat 

during the return to shore. 

The person needs to be dry enough for the pads to make 

adequate contact with the skin. Don’t worry about a wet deck 

unless it is standing water. Studies have shown that the shock 

from an AED does not travel very far from the person to whom 

it is administered — only about a centimeter.   

Laws and regulations differ depending on the jurisdiction, 

and DAN cannot provide you with a definitive answer or 

specific legal advice. If you have concerns, consult with a local 

attorney. From a practical standpoint, it’s better to have an AED 

that you don’t need than to need an AED and not have one. But 

if you have the equipment, you may also have a duty to render 

aid if a person is in distress, to provide training to your staff in 

using the AED and to complete periodic inspections and make 

repairs to ensure that the equipment works when you need it. 

In most cases, Good Samaritan laws will protect you if you 

render aid to your level of training with the equipment you have 

at hand. Under these circumstances, it’s unlikely that adding an 

AED to the mix will significantly change your liability exposure.

— Jim Gunderson, DAN Safety Services

EQUALIZATION ISSUES

About a month ago I called DAN because I had trouble 

equalizing my ears during my open-water certification. A 

DAN medic gave me a lot of information about different 

things to try and alternate methods for equalizing. I 

eventually was able to equalize my ears, but not by using a 

different method. I discovered that I was biting down too 

hard on the mouthpiece while trying to equalize, which 

prevented me from equalizing consistently. Once I stopped 

biting down so hard, everything worked as it should. I 

wanted to share this information in case anyone else has a 

similar problem with equalization. 

I just bought a DAN membership and am going diving 

with my friends this weekend. Thanks for providing me 

with helpful information even when I wasn’t a DAN 

member at the time. AD

— Christian Gonzalez, via email

Alert Diver welcomes letters from readers. Please 

send them to Letters@DAN.org. Letters may be 

edited for length, clarity and content.



DIVE S

FOR THE FOUNDERS OF THREE OF 

INDONESIA’S DIVE RESORTS, the mission was 

clear: Protect the region’s natural resources by providing 

economic, educational and environmental benefits while 

empowering residents to participate in the process. These 

visionaries blazed a path for a “blue economy” — ensuring 

sustainable use of ocean resources while promoting 

economic growth and improved livelihoods for the people 

who live there. 

LEMBEH RESORT, NORTH SULAWESI

Sustainable Solutions

“Conservation, sustainability and community are three 

words that Lembeh Resort has always been passionate 

about,” said Danny Charlton, co-founder of the resort’s 

on-site dive center, Critters at Lembeh Resort.

From the beginning, founder Alex Rorimpandey provided 

training and employment for people living in nearby villages 

on Lembeh Island. “We encourage villagers to cherish the 

natural environment, both above and below the sea, as well 

as their traditional cultures,” Charlton said, adding that the 

resort staff also have the opportunity to get certified as divers. 

“We hope it will cultivate a greater appreciation for our 

unique and precious underwater ecosystems.”

History in the Making

Twenty years ago Rorimpandey, a North Sulawesi native 

from Tondano, built a single cottage overlooking Lembeh 

Strait. He intended to build a holiday home for his family, 

but by December 2002 the property included three guest 

cottages. Critters at Lembeh Resort began taking guests on 

dives in the strait. 

Rorimpandey also donated materials to build the 

local church in nearby Pintu Kota Kecil, which laid the 

groundwork for a strong bond between the resort and the 

people of Lembeh Island.

Lasting Legacy

Rorimpandey died in July 2003, but his wife and sons 

retained ownership of the resort and today remain 

actively involved in its management. The dive operation 

is managed by Charlton and his wife, Angelique, who is 

originally from North Sulawesi and is the daughter of the 

late Dr. Hanny Batuna and his wife, Ineke, who founded 

Murex Dive Resorts. 

“Murex Resort Manado, Murex Bangka and Lembeh 

Resort have cooperated for almost 18 years, and our staff 

is like family,” Charlton said. “Many of our staff have been 

with the company for years — decades in some cases.” 

Lembeh Resort provides electrical power for the 

church and Sunday school, which is at the heart of the 

community on the island. It also hosts barbecue parties 

for its guests, during which children from the Sunday 

school provide musical performances. “Guests can buy a 

recording from the choir, and proceeds go to the Lembeh 

Foundation,” Charlton said. 

Lembeh Resort guests contribute in other significant 

ways by bringing school supplies, such as crayons, paper, 

colored pens, pencils, English dictionaries and books, and 

sports accessories. “School uniforms are mandatory in 

Indonesia, and a complete set costs US$55 on average,” 

Charlton said. “This expense is quite difficult for some 

families to afford, so we accept donations to help them.” 

What’s Next

The nearest village, Pintu Kota Kecil, is populated with 

small-scale fishers, subsistence farmers and employees of 

local dive resorts. “Through the Lembeh Foundation, 

we have constructed a trash bank that people can use to 

generate income,” Charlton said, “and we are building a 

learning center with a green library, which we are hoping 

to complete soon.”

Despite the pandemic, the resort has remained open. 

“We remain committed to continuing to employ and 

assist as many people as possible,” Charlton said.

MISOOL RESORT, RAJA AMPAT

Powerful Partnership

In many ways the founding of Misool Resort is a love 

story. Soon after meeting, co-founders Andrew and Marit 
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Miners went on a very special third date — a scuba diving 

trip to Raja Ampat. While there, they explored the remote 

island of Batbitim and discovered a recently abandoned 

shark-finning camp. Shocked, they vowed to protect this 

place with which they had fallen in love.  

History in the Making

Building a resort was not in their initial plans. In 2005 

Andrew contacted the local clans and asked for permission 

to create a no-take zone and conservation center. The 

couple gained the blessing of local tribal leaders and leased 

an area that has grown to include nine large, uninhabited 

islands and the rights to the surrounding 460-square-mile 

seascape. Realizing that a private island resort could fund 

the conservation work they desperately wanted to do, the 

couple persuaded investors to share their vision.

Before construction work could begin, however, details 

of the lease agreement had to be hammered out, said 

Jo Marlow, marketing and communications manager 

of Misool Resort. “The boundaries of the leased area 

came from a series of town hall meetings. The agreement 

included that the no-take zone should be far enough 

away from the villages so that their traditional fishing 

grounds were still available but close enough that artisanal 

fishers would benefit from the spillover effect of resurging 

fish populations. The parties agreed on an area that had 

historically been fished illegally by outside fishermen, 

including shark-finners.”

On paper it looked good, “but the community lacked 

the resources and infrastructure to intercept the poachers 

who were decimating their natural heritage,” Marlow said. 

A locally staffed ranger patrol was created, and “today the 

Misool Marine Reserve is a bright beacon of hope.” 

Lasting Legacy

In 2019 Misool Resort donated $358,950 to the Misool 

Foundation, which is enough to operate the ranger patrol. 

The resort also donates $100 on behalf of every guest and 

encourages visitors to match the donation. Together the 

two organizations employ more than 169 staff, 95 percent 

of whom are Indonesian. “We estimate that these salaries 

support 650 people from the local community,” Marlow 

said. “We provide English lessons and job training. We 

also offer open-water dive training to interested staff from 

all departments.” 

With support from Seacology, the Misool Foundation built 

a kindergarten in 2011. “Our commitment to education 

extends to the villages of Yellu and Djabatan,” Marlow said. 

“We employ seven local teachers, pay their monthly salaries 

and provide material support to four local schools.”

What’s Next 

The resort is committed to reducing its carbon footprint and 

now gets 60 percent of its energy from renewable sources. It 

also operates an on-site hydroponic garden, which is expected 

to produce nearly two tons of organic vegetables in 2021.

“The resort’s mission to protect the world’s richest reefs 

is meaningless if we do not take immediate and decisive 

action to reduce our carbon dioxide emissions and their 

resultant effects on climate change,” Marlow explained. 

“Our goal is to become carbon neutral by 2025.” 

The resort would also like to increase its educational 

support of local children. “It’s often hard to find teachers 

who are willing to commit to long-term placements in 

these remote locations,” Marlow said. “Our education 

program is a long-term investment in the future of Raja 

Ampat. We hope that increased access to education will 

A group of blacktip reef sharks 

circles over a shallow coral 

garden in the Misool Marine 

Reserve in Raja Ampat, West 

Papua, Indonesia.
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better equip the next generation to take on leadership 

roles that preserve their natural and cultural heritage.”

WAKATOBI DIVE RESORT, SOUTHEAST SULAWESI

Collaborative Community

“Wakatobi Resort is surrounded by some of the most 

pristine and best-protected reef systems in the world,” 

said Karen Stearns, director of marketing and media 

relations for the resort. “In addition to preserving the 

region’s high biodiversity, the resort’s groundbreaking 

collaborative conservation program has become a model 

for sustainable ecotourism.”

History in the Making

Before founder Lorenz Mäder opened the southeastern 

Sulawesi resort in 1995, he met with local fishers and village 

elders from surrounding communities and offered a unique 

proposal. In exchange for agreeing to honor a no-take zone 

on nearly 4 miles of reef, the residents of 17 area villages 

would receive direct lease payments from Wakatobi. Since 

then, the initial no-take zone has expanded to cover more 

than 12 miles of reef and is now one of the world’s largest 

privately funded marine protected areas. 

“These zones replenish fish populations by serving as 

safe breeding grounds, which in turn boosts sustainable 

harvests in areas outside the reserve,” Stearns said. 

“The same fishermen who were initially skeptical of the 

program are now some of its most vigilant enforcers.” 

Lasting Legacy

Wakatobi Resort has placed mooring buoys on all its 

dive sites and provided additional moorings in nearby 

harbors to protect more areas of the seabed. The resort 

also supplies clean water and electricity to a nearby village, 

organizes community awareness seminars and purchases 

and distributes educational supplies to area schools. 

The resort employs more than 100 people from the 

surrounding villages, and local people hold about 90 percent 

of the jobs at the resort. “These jobs include hospitality 

workers, chefs, maintenance and groundskeepers, and boat 

captains, crews and divemasters who have earned their 

credentials through our training programs,” Stearns said. 

Wakatobi sponsors weekly village cleanups involving 

up to 100 local people and works closely with local 

communities and governments on waste management 

issues. The resort provides waste bins, organizes waste 

collection vehicles and sponsors additional waste storage 

for the adjacent island of Tomia; it also funds a team of 

20 leaders and well-respected individuals to help promote 

sustainable practices. These individuals use their social 

status to increase public awareness of reef conservation 

and waste management.

What’s Next

Wakatobi’s legacy to the community is sustainable fisheries 

and economic prosperity. “The resort has continued its 

monthly compensation payments to local villages, even 

during the pandemic when we’ve had no guests,” Stearns 

said. “Those who visit here can witness how positive 

change can be economically beneficial as well and share 

our founder’s vision of creating benefit for all parties. 

Tourists learn to appreciate a living reef and understand 

what has been lost in other places. They contribute by 

visiting and spreading the word to others. Seeing the 

difference they make motivates others to actively protect 

reefs around the globe.”

BILIKIKI LIVEABOARD, SOLOMON ISLANDS

Land-based resorts are not the only entities that work 

with villagers to provide economic incentives for protecting 

local resources. The Bilikiki liveaboard has been operating 

since 1998 in another Coral Triangle hot spot, the Solomon 

Islands. Traditionally, the local tribe owns all land and 

adjoining reefs and the tribe’s chief controls them. Since the 

beginning, the company that owns Bilikiki has paid to dive 

on the reefs it visits. Those payments have prompted the 

local tribal chiefs to protect their reefs. 

BLUE ECONOMY

Above, from left: This view shows the house reef at Wakatobi Dive 

Resort. •  Wakatobi often recruits and trains divemasters from the 

local village. • Bilikiki works closely with the villages along their 

cruise itinerary to buy local produce to help sustain their economies. 

• Bilikiki partners with the Loloma Foundation to provide dental and 

vision care to local Solomon Islanders.
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The Bilikiki itinerary includes 
a visit to Marovo Lagoon, where 
local villagers produce exquisite 
wood carvings that guests can 
purchase. Since its first cruise, 
the company has handed out 
seeds and then paid for the 
produce grown by local villagers, 
who deliver fresh vegetables 
and fruits to Bilikiki using 
traditional canoes.

“There are remote areas where 
people rely mostly on growing 
crops and catching fish, so to 
be able to introduce some small 
form of mutually beneficial 
economy is helpful to everyone,” 
said Sam Leeson, managing 
director of Bilikiki Cruises. “It 
makes the local people as happy 
to have us around as we are to 
be there.” AD

A Helping Hand
The three resorts accept 

donations to fund their 

conservation work and 

community initiatives. Here’s 

how to help: 

• Lembeh Foundation

lembehfoundation.org

The Lembeh Foundation 

accepts general donations, but 

you can also designate your 

contribution for local schools, 

households and families or 

resort staff.

• Misool Foundation

misoolfoundation.org

The Misool Foundation uses 

funds to benefit its recycling 

program and support the 

Misool Ranger Patrol.

• Wakatobi Collaborative Reef 

Conservation Program

office@wakatobi.com

Donations help provide 

the local population with a 

sustainable source of regular 

lease disbursements.
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DIVE SLATE

OCEAN LITERACY IS IMPORTANT for the public 
to make informed decisions about ocean restoration 
efforts and to take increased individual responsibility 
in those efforts. Younger generations are crucial for 
developing an ocean literate society, but adequate ocean 
science education is a challenge for underserved and 
underfunded schools. 

A 2009 survey by the Ocean Project revealed that 
young people care greatly about ocean conservation, are 
motivated to act and often influence adults’ opinions. 
Informal educational opportunities run by the Black 
Girls Dive Foundation (BGDF) — such as our 
STREAMS (science, technology, robotics, engineering, 
arts, mathematics and scuba) program and collaborative 
partnerships with aquariums such as the Georgia 
Aquarium — fill the knowledge gap and are a resource 
for environmentally minded students.  

One of our goals is to offer the water engagement 
that’s integral for marine sciences, a college major that 
typically has low interest in the Black community, 
especially among women. We believe this lack of interest 
is embedded in Black cultural history’s multigenerational 
narrative that Black people do not swim or engage in 
water activities. Hair texture and management are also 

salient factors; many Black women make a conscious 
decision to avoid exploring the water and getting 
their hair wet. A symptom of past discrimination and 
segregation, this behavior has led to swimming not being 
a part of African American recreational culture. 

Seventy percent of African Americans do not know 
how to swim, and research shows that children have 
more than an 80 percent chance of not learning to swim 
if their parents don’t swim. This lack of water activity 
may explain why Black children are five times more likely 
to drown than white children. Changing this cultural 
narrative through outreach and opportunity could 
increase Black girls’ interest in aquatic-based programs in 
science, technology, engineering and math (STEM) fields 
and careers in the underwater sciences.

BGDF is a nonprofit organization founded in 2017 
to empower girls from historically underrepresented 
minority groups to explore their STEM identities 
through marine conservation activities and aquatic-based 
recreation such as diving. We currently serve underserved 
girls in Baltimore, Maryland, and the surrounding 
counties as well as Trenton, New Jersey. Through a 
collaborative partnership with the Georgia Aquarium, we 
will soon launch a pilot program in Atlanta. 

IT TAKES A VILLAGE
BROADENING MINORITY PARTICIPATION IN THE UNDERWATER SCIENCES 
THROUGH COLLABORATIVE COMMUNITY PARTNERSHIPS 
BY NEVADA WINROW, PH.D., BRIAN DAVIS, PH.D., TAYLOR-SYMON WINROW, COURTLANDT BUTTS AND DWAYNE JOHNSON
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The foundation has had an impact on more than 
300 youth nationally and internationally and has a 
program retention rate of more than 90 percent. We have 
provided more than 200 STEM classes, issued more than 
60 traditional and specialty dive certifications and led 
two international dive expeditions to Sharm el-Sheikh, 
Egypt, and Andros Island, Bahamas. These capstones 
have provided BGDF scholars an opportunity to apply 
what they’ve learned by completing an environmental 
stewardship project. Students explored the ocean using 
surveying techniques to document biodiversity, for 
example, and did a comparative analysis on the differences 
between oceanic and freshwater blue holes and buoyancy 
differences in the Red Sea versus the Atlantic Ocean.  

The STREAMS program addresses the racial, gender 
and socioeconomic achievement gap that undermines our 
ideals of freedom, equality and opportunity and how we 
cultivate the next generation of scientists and planetary 
stewards. This aquatic-based eco-STEM program 
integrates science, technology, robotics, engineering, 
arts and mathematics with scuba diving and marine 
conservation projects. It is conceptually grounded in 
STEM identity research that views Black women’s 
interest in science through a lens of science identity. 

Gender, racial and ethnic identities affect people’s 
science identity, which is the summation of their 
competence, performance and recognition by meaningful 
others as a science person. Visual images of scientists 
historically have been of white men in lab coats, which 
may hinder Black and Latina girls from imagining 
themselves as scientists. Studies have shown that a failure 
to identify with the dominant culture’s images of scientists 
is linked with lower interest and pursuit of learning in 
math and science among middle-school girls, which can 
ultimately affect their career choices. STREAMS provides 
an opportunity for girls to see people who come from 
their cultural and racial background and who look like 
them in marine science and aquatic recreation spaces.

STREAMS launched Project CORAL (Collaborative 
Ocean Restoration and Leadership) in 2020 to address the 
critical issue of coral reef destruction and its global impact. 
The project plays an essential role in educating youth to 
act by actively engaging in coral reef restoration. Students 
use 3D printing to design, fabricate and plant coral 
segments onto reefs. They also engage in stream, beach and 
ocean debris cleanup to support healthy waterways. 

This project’s objective is to support critical inquiry and 
thinking, communication, collaboration and responsible 
citizenry while meeting national science standards and 

cultivating the STEM identities of girls historically 
identified as an underrepresented “minority” group. This 
work increases girls’ interest in STEM, provides career 
exploration and knowledge of complementary career 
fields and their academic pathways, and produces the next 
generation of youth eco-leaders to tackle environmental 
issues of climate change and healthy waterways.

In addition to their science work, students receive 
dive training, complete a scuba certification course and 
learn about the principles and techniques of scientific 
diving. They also learn how to capture 360-degree 
underwater images and video and the process of photo 
stitching. They utilize remotely operated vehicles 
(ROVs) to monitor and capture additional video 
footage in areas divers can’t reach.

STREAMS cultivates learning using a place- and 
project-based learning approach to enable deeper, more 
meaningful and authentic learning. Research-informed 
practices illustrate that there is power in place-based 
education, and leveraging that power creates authentic 
and organic experiences that are transformational for 
youth. The program is a collaborative effort with the 
Georgia Aquarium, Sprout U School of the Arts, Hope-
3D, U.S. Distance Learning Association, Khaled bin 
Sultan Living Ocean Foundation, Charm City Chapter 
of the National Association of Black Scuba Divers, 
National University of Samoa and Forfar Field Station.

BGDF is uniquely positioned to expand its reach and 
provide opportunities for girls across the country to 
build peer relationships and leadership skills and explore 
their STEM identities through mentorship and place- 
and project-based learning. The key component to 
actualizing this goal is expanding our partnerships and 
collaborations with various organizations and businesses 
such as dive shops, community centers, schools, 
community colleges and universities. 

It takes a village to prepare our youth to be productive 
citizens, and these collaborative partnerships are vital to the 
success of our organizational mission and program. With 
the help of our generous partners, we will continue to 
support the young, environmentally conscious Black girls 
who are building their futures full of possibilities. AD

Students are ready to make the Journey with 
Gentle Giants dive at the Georgia Aquarium.

Opposite: BGDF scholars clean coral at the coral 
nursery with the Coral Restoration Foundation. 
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A SLUG’S 

 BY SARAH EGNER

MANY DIVERS LOVE NUDIBRANCHS for their 

unique shapes, bright colors and difficulty to spot 

underwater. People who are intrigued with the science 

behind what they see may also appreciate these animals 

for their amazing adaptations, such as the ability to 

incorporate toxins from their prey into their own bodies.  

Now there is more to appreciate about these beloved sea 

slugs. At the Maritime Aquarium in Norwalk, Connecticut, 

nudibranchs have become storytellers for an issue facing 

our oceans that is difficult to understand yet imperative 

to know about: global climate change. The aquarium has 

taken a unique approach to educate the public on this 

global threat. Their new exhibit, A Slug’s Life: Facing the 

Climate Endgame, showcases the adored mollusk and runs 

through Sept. 6, 2021. The exhibit’s specific intent is to 

help guests understand the warnings that changing slug 

populations provide about the health of their habitats.

The aquarium chose nudibranchs as the ambassador for 

this exhibit because of their unique beauty and status as an 

indicator species. They respond to environmental changes 

within their habitat faster than many other animals do. 

A sudden increase or decrease in nudibranch abundance 

could indicate environmental fluctuations associated with 

climate change. Coral reefs are the most common home 

for nudibranchs, so nudibranch populations can provide 

information about a habitat that’s highly susceptible to 

increasing temperatures and decreasing pH levels. 

Partly due to their small size — less than 3 inches 

on average, according to Barrett Christie, Maritime 

Aquarium’s director of animal husbandry — nudibranchs 

are not often the main attraction at aquariums. While 

slowing down and looking closely at these animals is 

certainly part of the allure, Maritime Aquarium had to get 

creative about how to draw guests to the exhibit. 

In addition to incorporating other mollusks such 

as an octopus, conchs and sea hares, A Slug’s Life sets 

itself apart from similar displays with the integration of 

photography and sculpture. There are photographs of 

nudibranchs from around the world, including the work 

of Gordon Tillen (the Philippines), Keith Ellenbogen 

(New York City), Kevin Lee (California), Alicia 

Hermosillo (Mexico), Jim Anderson (Scotland) and 

Emanuel Gonçalves (Portugal). There are also onyx and 

marble sculptures by Connecticut artist Gar Waterman. 

Tom Frankie, director of exhibits, explained: 

Gar’s large sculptures announce right away that 

there’s something different and unusual here. And 

creating that intrigue is important. We want people 

to want to find the nudibranchs and to see the 

other animals displayed. In addition, the sculptures, 

as well as the beautiful photographs, convey how 

wildly varied nudibranchs are in their shapes and 

colors. They’re so unique and diverse that they’re 

worthy of being represented as art forms. The 

exhibit encouraging guests to appreciate nudibranchs 

opens up ways for us to communicate about the 

environmental threats to reef communities and our 

oceans at large from climate change.

The Hermissenda opalescens, commonly known as the opalescent 

nudibranch, transfers unfired nematocysts from its prey to the 

cerrata on its back and uses them for defense.
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Waterman, who is possibly the only sculptor in the world 
who creates sea slugs from stone, further identified the 
importance of incorporating art into the exhibit: “Art can be 
an extremely useful tool in engaging an audience, and art and 
science combined can be more effective educators than either 
on their own.”

“Humans are attracted to art,” photographer Lee said. 
“Combining the art of sculpture with brilliant photographic 
images in an exhibit is very effective because it attracts, 
entertains and, most important, educates visitors about our 
marine world.”

The exhibit has seven live displays featuring two 
nudibranch species: the lettuce nudibranch and the pygmy 
sea hare. Other mollusks showcased include a common 
octopus, California sea hares, horse conch, red abalone, 
giant clams, cowries and Indo-Pacific snails. Another vital 
component of the exhibit is a display of live freshwater 
mussels, which Christie said are one of the most endangered 
animals in North America. 

As for the art, Waterman purposefully sculpted these 
tiny animals on a large scale to allow guests to view the 
nudibranch’s unique details. Frankie explained that he 
similarly approached the photography display. 

“I wanted to blow up the images so people can appreciate 
these unusual, beautiful animals,” Frankie said. “But we stayed 
away from closeups of cerata and other nudibranch body 
features so our guests can see those features in the context of the 
entire animal — the same way that Gar’s sculptures capture the 
complete form.” 

Some photographs are physically displayed, while others will 
be viewable on a 60-foot digital screen. There is also an outreach 
component to this exhibit, including a photo competition. 

The idea of A Slug’s Life: Facing the Climate Endgame is 
to educate and create a sense of awareness that promotes 
behavioral changes. “By giving people creatively presented 
examples of biodiversity and reminding them that this is 
what we have to lose,” Waterman explained, “there is a 
chance to strike a chord of environmental awareness that we 
can hope might lead to proactive involvement.”

Visitors will no doubt leave this exhibit wanting to do 
their part to protect the beloved nudibranch. Christie 
explained that each of us could do something to make a 
difference and protect their habitat. 

“The easiest, smartest ways to do that,” he said, “are to 
reduce your use of single-use plastics, find ways to reduce 
your carbon footprint and commit to purchasing only 
sustainable seafood.” He also pointed out that nudibranchs 
are difficult to maintain in tanks and advises home aquarists 
to “admire these beautiful creatures on the reef while diving 
or through art and photography rather than trying to keep 
them at home.” AD

A SLUG’S LIFE
DIVE SLATE

From top: A Coryphellina exoptata displaying its brilliant 
colors • several of Gar Waterman’s nudibranch sculptures 
with portraits behind them • a young guest enjoying the 
exhibit • a marble sculpture of a Flabellina nudibranch 
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MEMBER PROFILE

Hometown: Fort Lauderdale, Florida

Years Diving: 39 years

Favorite Dive Destination: Turks 

and Caicos

Why I’m a DAN® Member: As a dive 

professional who specializes in 

training, education, safety and risk 

management, 

DAN’s core 

values resonate 

with me. I’ve 

supported DAN 

ever since I 

became a pro 

and learned 

about how DAN serves the dive 

community, and I continue to be an 

ambassador to this day.

DIVE LEGEND TEC CLARK HAS BUILT A MEMORABLE 
career and legacy around training excellent divers. He describes his 
underwater experiences as “absolutely worshipful” and “otherworldly.” 
It’s the place where he feels closer to God than anywhere else on Earth. 
Helping others safely and professionally experience this same life-
changing magic is his focus.

Clark seemed destined for a life revolving around water and teaching. 
As a child, he stared off his grandfather’s fishing boat into the deep, 
wishing he could be down with the fish. At 12 years old, he went on 
his first dive and instinctively resecured his instructor’s loose tank. He 
was certified at age 14 and an instructor by age 20.

As a young instructor, he progressed quickly to become the managing 
director of the University of Florida Academic Diving Program, one of the 
nation’s largest university dive training programs. Clark honed his skills and 
philosophy on safety while teaching to auditoriums of over 200 students 
and certifying hundreds of divers each year. He is now the associate director 
for Aquatics and Scuba Diving at Nova Southeastern University in Fort 
Lauderdale, Florida, where he directs the academic diving program.

TEC CLARK
GOING BEYOND THE STANDARD
TEXT BY TIFFANY DUONG; PHOTOS COURTESY OF TEC CLARK

Clark has a face-to-face encounter 
in Exumas, Bahamas.
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Through these leadership roles and as national director 

of the YMCA Scuba Program and captain of the first U.S. 

Freediving Team, Clark emphasized strong skills, proper 

education and safety. Now, as the founder of ScubaGuru.

com and the host of several dive-themed podcasts, he 

shares his knowledge to benefit all divers.

“Scuba education is foundational, and continuing skill set 

development allows for proficiency and enjoyment,” Clark 

said. “When I see things such as ‘three-day scuba classes,’ it 

doesn’t compute well with me because I’ve seen the product 

of three-day scuba classes: divers who are uncomfortable 

and don’t have longevity in the sport.” 

Proper training, mentorship and many contact hours 

with students in the water are the keys to instilling values 

Clockwise from top left: Clark evaluates a staff in-service training at Nova Southeastern 

University. • Clark floats down the New River in West Virginia. • He was a speaker at 

the International Conference on Underwater Education. • Clark breathes up at the U.S. 

National Freediving Championship in San Diego. • He hangs out at the bottom of the 

Nova Southeastern University Aquatic Center competition pool.
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EMBARK ON YOUR

ADVENTURE

and creating better ambassadors for the sport, Clark said. Nobody is born 

a great diver; mentorship makes them into one, he added. This approach is 

where his teaching philosophy shines. 

“The thing that most people will remember me for is how I approach 

teaching and supervising,” he said. “I open their eyes to a different way of 

looking at dive education and risk management.” 

Clark practices and teaches a three-pronged approach: Understand 

everything that can go wrong on a dive, look at how to mitigate every risk, 

and be prepared with a response if a problem arises. 

“My dive professionals throughout the years have learned this approach 

to risk management for every dive they do,” he explained. “Once you do, 

it will change the way you teach, supervise and manage risks on every dive. 

Risk management is an area where the divemasters and instructors I’ve 

taught are different from most dive pros.”

Clark also provides the rationale behind every educational principle he 

puts in place so his dive professionals understand why they do things a 

certain way. Mask clearing, for example, is a fundamental skill. The typical 

industry method calls for divers to perform the skill a certain number of 

times up to a certain standard, and then they are considered to know how 

to clear their masks. Clark instructs divers and trains dive professionals to 

teach one-handed and sideways mask clears in addition to the traditional 

two-handed clear. He wants to instill true mastery of the skill, which he 

defines as “absolute comfort” in its performance. 

“The only way to achieve absolute comfort is to do skill variations and repeats 

with changing dynamics,” he said. “When I teach mask clearing, it isn’t good 

enough to do just the prescribed amount. I teach other situations such as one-

handed, neutrally buoyant and to the side. If a student has only done it with 

two hands but now has to hold on to a line in real life, they’ll drift away.”

Looking back at his life’s work and knowledge, Clark considered the unique 

skill set he had developed and how to share his tips with others. That thought 

led to the founding of ScubaGuru.com, a website dedicated to helping people 

become better dive professionals, which leads to better divers. 

ScubaGuru gathers into one place all the tips and techniques that Clark 

and other dive industry leaders have learned from their experiences and 

incorporated into their teachings so divers of any level can enhance their 

skills. Dive professionals have a duty of care for people in their charge that 

requires them to stay informed about the best safety and teaching practices, 

Clark said. The site includes PDF resource manuals, podcasts with founding 

members of the industry, and the ScubaGuru Academy with online courses 

addressing things that training agencies may not.

ScubaGuru’s motto, “Go beyond the standard,” grew from the idea that 

stronger, more confident divers benefit from going beyond agency standards 

in their training. The platform’s goal is to promote excellence in professional 

dive services to prevent divers from leaving the sport or experiencing injuries 

and fatalities. 

“ScubaGuru is a brand that celebrates what it means to be at a high level 

of diving,” Clark said. This professionalism and excellence minimize risk 

and allow people to flourish in diving and develop a love for the sport that 

will last their entire lives.

Clark summed up the philosophy behind all his advice to new dive 

professionals: “Great training is the key to great diving. Don’t cut corners. 

Offer excellent training. Go beyond the standard.” AD



TRAVEL SMARTER

DIVE S

TRAVELING 
WITH SCUBA 
EQUIPMENT

26  |  SECOND QUARTER 2021

MANY DIVERS LOVE TO TRAVEL. As more 

destinations open to travelers, divers are eager to get 

back in the water at their favorite site or a new location. 

Here are a few tips for traveling with scuba equipment. 

SERVICE YOUR GEAR

Most manufacturers require regular service for scuba 

equipment, typically at least once per year. Be sure to 

contact the nearest service center and drop off your 

gear well before your next dive trip. Getting an early 

start will help ensure no delays with your service or 

potential repairs to prevent equipment malfunctions on 

your journey. If possible, dive with your newly serviced 

equipment in a pool before leaving on a dive trip. If you 

don’t have access to a confined-water location, your first 

dive after gear service should be easy, shallow and at a site 

with which you are familiar.  

CONSIDER RENTING

Traveling with your own equipment is not always feasible 

or convenient. If you decide to rent, contact the dive shop 

at your destination to ask about their infection-control 

policies and ensure they have the equipment you need in 

the correct sizes, especially if you have any specific needs.

The dive operator should be disinfecting rental 

equipment that contacts your eyes, nose and mouth — 

such as masks, regulators and snorkels — between users. 

If you own equipment, consider bringing your regulator, 

mask and snorkel since these items will be in direct 

contact with your face. You might also want to take your 

gear with you after each day of diving and rinse it at your 

hotel room.  

PACK WELL

Scuba equipment is expensive, and your safety in the 

water depends on it being in good condition. Pack your 

gear in hard-sided luggage instead of a soft-sided or 

mesh gear bag if you will check it on a flight. A sturdy 

suitcase packed to prevent its contents from being 

jostled provides more protection against damage when 

baggage handlers throw around your suitcase. Check 

the travel regulations for your airline and destination 

country to learn what gear is allowed in carry-on and 

checked bags. 

PLAN AHEAD

Your international destination or airline might require 

proof of vaccination or a negative COVID-19 test, 

so have that information available. Start the process 

of getting any necessary vaccinations or the medical 

documentation you need well in advance of your trip. 

The U.S. may also have recommendations or  

restrictions for reentering the country, so check the  

latest information on the CDC website at cdc.gov/travel.  

Research what type of COVID-19 test is necessary 

for entry or reentry, and find a testing center near 

your destination, preferably before you leave home. If 

possible, schedule an appointment for testing so you 

can be ready to depart without any delays. Be sure that 

this test is within the recommended time frame before 

your flight to or from your destination. 

Taking time to plan and research for your trip can 

help you avoid inconvenience and worry when heading 

out on your next dive vacation.
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AFTER TAKING TIME AWAY FROM DIVING,

whether for a few months or even longer, divers should 

assess several essential factors to help them safely get back 

in the water. DAN’s new Return to Diving initiative is a 

comprehensive, practical guide developed by dive medicine 

physicians, scientists and researchers to provide the 

knowledge needed to make informed decisions. 

The guide contains six sections, each with detailed 

step-by-step instructions and tips. Topics include issues 

stemming from inactivity, your health status, fitness to 

dive, equipment, dive skills and travel plans. Articles, 

questionnaires and other resources will help lead you 

through your return process. 

If you are concerned primarily with your health 

status, for example, you can access materials such as the 

DAN Guidelines for Lifelong Medical Fitness to Dive, 

information about how to talk with your doctor and ways 

to evaluate your current fitness status. 

With the recent changes we’ve witnessed in travel, the 

detailed section about trip planning helps you handle regional, 

national and global travel restrictions. You can also peruse the 

considerations a traveler should make when scheduling trips, 

including taking advantage of DAN’s new Travel Insurance 

offerings to ensure you have the coverage you need. 

The interactive, digital guide is a comprehensive plan that 

you can use in its entirety or by section based upon your 

current skills, understanding and needs. A printable guide is 

also available to take along on your next adventure. Access 

the guide at DAN.org/return-to-diving-safely for valuable 

information no matter where you are in your dive career.

DAN DISPATCH

DAN SAFETY SERVICES
THE NEWLY REORGANIZED DAN SAFETY SERVICES

department combines the prevention focus of our risk 

mitigation efforts with the incident-response aspect of our first 

aid courses and safety products. Everyone in the dive industry 

— students, divers, and dive professionals and operators — can 

access DAN’s wealth of educational, training and safety product 

options to help keep themselves and their fellow divers safe.

A wide range of e-learning courses, webinars, newsletters, 

articles and safety tools are available to help you learn and 

understand the risks associated with diving. Once you know 

what can happen, you can educate yourself on preventing 

or mitigating the consequences of an incident arising from 

various risk factors.

Incident response may include providing first aid. Our 

courses align with national and international guidelines, 

giving you the knowledge and skills to respond to an accident 

in dive locations across the world. Our safety products can 

support your training with reliable, durable and effective 

equipment, whether you are close to home or far away.

If a healthcare facility recommends recompression 

treatment for a dive accident, we want to ensure that 

you have access to 

a safe hyperbaric 

chamber. The DAN 

Recompression 

Chamber Network 

(RCN) is our outreach 

effort to maintain 

a global network of 

chambers available for 

dive emergencies. We provide safety assessments and support 

to ensure these chambers can provide appropriate treatments 

for injured divers.

Supporting our focus on safety through awareness, these 

resources are available for everyone. The Safety Services 

section at DAN.org offers free online articles, guidelines 

and tools for dive professionals and chambers. We also 

provide guidance and materials to help divers do their part 

for the safety of themselves and their fellow divers.

We are happy to help answer your questions about dive 

safety. Contact DAN Safety Services using the phone or 

email options at DAN.org/about-dan/contact. AD

PROGRAM SPOTLIGHT

RETURN TO DIVING INITIATIVE
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ENCOUNTERS

INTERACTIONS BETWEEN 

DIFFERENT SPECIES, whether 

above or below water, typically 

revolve around “red in tooth and 

claw” confrontations between 

predators and prey. At the opposite 

and more harmonious end of the 

spectrum, a scattering of unrelated 

species coevolved to form lifelong 

alliances for their mutual security. 

These relatively rare go-along-to-

get-along partnerships provide a net 

benefit for both parties, improving 

each species’ reproductive success — 

the pinnacle of natural selection. The 

strategy’s apparent success makes one 

wonder why mutualistic relationships 

don’t occur more often. 

The close living arrangement 

between weak-eyed alpheid snapping 

shrimp and sharp-eyed partner gobies 

is a classic example of symbiosis in the 

sea. Goby-associated snapping shrimp 

are master sand dwellers outfitted 

with precision-jointed arthropod 

armor and a pair of hulking claw 

arms well suited for excavating soft 

sediment. While tunneling beneath 

the surface, the shrimp have little 

to fear from predators, but on the 

surface they make easy pickings for 

cruising carnivores. 

Life in the open is even more 

perilous for gobies. The slender 2- 

to 3-inch fishes have few problems 

keeping tabs on lurking predators, 

but finding a safe place to hide is 

another matter. To improve their 

chances of survival, the homeless 

gobies and nearsighted shrimp team 

up to take on the world.

 The gobies spend large portions of 

their day perched on furrows leading 

from burrow openings, where they 

uphold their primary part of the 

Symbiosis on the Sand
Text and photos by Ned and Anna DeLoach
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bargain by acting as sentinels, while 
their forever-busy partners shovel 
debris above ground. To sweeten 
the deal, the gobies supplement the 
shrimps’ conventional diet of substrata 
detritus by dutifully depositing their 
droppings inside the tunnels. 

The instant a shrimp appears 
above ground, it positions at least 
one antenna on the goby, usually 
near the tail. Alerts of possible 
danger range from a slight tail 
twitch, indicating caution, to a 
thrashing alarm signal. When a code 
red is issued, it takes only tenths of a 
second for both animals to disappear 
inside their burrow. But even in 
a panic there are proprieties: The 
shrimp always enters first. 

The inch-wide subterranean 
passages where the partners hide 
out typically cuts through 2 to 4 
feet of sand and rubble a foot or so 
beneath the surface. The descending 
burrows occasionally branch and 
often include fist-sized chambers 
hollowed out beneath rocks and 
coral rubble for support. The 
industrious shrimp have their work 
cut out for themselves maintaining 
their convoluted creations. The 
instability of the tunnels’ upper 
sections requires continual attention, 
and collapsed openings are common. 

A mated pair of shrimp and a 
single guardian goby typically share a 

burrow. During breeding season, the 
number increases when neighboring 
female gobies come courting and 
leave behind clutches of eggs for the 
males to keep safe.  

The shrimpgobies are a challenge 
to sneak up on without sending 
them diving below ground. The feat 
can be accomplished, however, with 
a bit of patience and practice. But 
first, you have to find their burrows. 

There is only a single shrimpgoby 
species in the Caribbean, but the 
group proliferates in the tropical 
Indo-Pacific, where more than 100 
species inhabit the sandy plains 
and muddy inshore bottoms across. 
When crossing sandy patches, watch 
for gobies perched on the edge of 
furrows leading to burrow entrances. 
When you find one, rest assured 
there will be others around. Once 
you’ve determined a target, flatten 
your profile and inch forward while 
continually monitoring the gobies’ 
nervous nature to gauge every move. 

The time spent is worth the effort. 
Watching the brawny crustaceans 
busily shoring up crumbling 
entranceways from an arm’s length 
away is a hoot. They go about 
their Herculean tasks like tightly 
wound robots, heaving and hoisting, 
jamming and cramming, poking and 
plowing, and at times lifting shell 
fragments twice their weight with 

their powerful claws in never-ending 
battles against the shifting sand. 

Don’t forget the gobies. The closer 
you approach, the more magical 
they become. While the majority 
wears sensible camouflage wardrobes, 
others display bold colors and sport 
high, handsome fins as if taunting 
predators to attack. It seems these 
flashier shrimpgobies, including 
several of our favorites pictured 
here, are among the most difficult 
to approach. But, as things turned 
out, one of the least-elegant species 
proved to be the most compelling. 

Its story began for us some years ago 
when Anna happened upon an obscure 
scientific paper from Japan describing 
the first documentation of a shell-less 
mollusk associating with a fish — in 
this case, small black nudibranchs 
clinging by their mouths to the 
shrimpgobies’ fins. Examination of 
hosts revealed gaping sections of fin rays 
and membrane missing from where the 
hitchhikers had once attached. 

Anna naturally became obsessed 
with something so wondrously 
wacky and for years scrutinized every 
shrimpgoby we passed. Then one 
fine morning in Fiji, bingo! There it 
was: a jet-black, parasitic nudibranch 
chowing down on a goby’s dorsal 
fin — another example of symbiosis, 
but in this instance, one far less 
egalitarian. AD

From left: First described in 2019, Emily’s shrimpgoby (Tomiyamichthys emilyae) is magnificent and rare. • Would it be worse 
to have fleas or nudibranchs? You’d have to ask a Steinitz’ shrimpgoby (Amblyeleotris steinitzi). • Whitecap shrimpgobies (Lotilia 

klausewitzi) are also commonly known as dancing gobies for the rhythmic movements of their oversized pectoral fins.

Opposite: A mated pair of yellownose shrimpgobies (Stonogobiops xanthorhinca) breaks 
the mold by regularly hovering out of antenna reach of their partner shrimp.



DIVE FITNESS

SOMETIMES LIFE GETS IN THE WAY — family 

obligations, unforeseen injuries, work responsibilities, 

social events — or perhaps the world as we know it 

shuts down for a while. When these things overwhelm 

us, many people tend to sacrifice exercise first. You may 

miss a few workouts, and then your exercise routine 

slowly slips from regular to nonexistent. It happens to 

most people — even fitness experts and professional 

athletes — at some time. Although it may feel 

challenging, it is possible to restart your exercise routine.

Exercise is an essential component of your overall 

wellness, both physical and mental. A strong, healthy 

body helps to fend off disease, reduce stress, increase 

productivity and provide a solid foundation for an 

enjoyable scuba experience.

Commit to returning to regular physical activity and 

overcoming the physical and mental challenges in your 

way. By reading this article, you have taken the first 

step toward making the conscious decision to increase 

your physical activity. 

STRATEGIES FOR SUCCESS

It is crucial to find your motivation to return to 

exercise and decide how to prioritize activity even 

when it is difficult.

Before you get started, complete the physical activity 

readiness questionnaire (PAR-Q) at bit.ly/acsm-par-q. If 

you answer “yes” to any questions, talk to your doctor 

before beginning an exercise program. Otherwise, you 

can share with your doctor that you have resumed 

exercising at your next visit. If you experience symptoms 

such as dizziness, wheezing, lightheadedness, chest 

pain, palpitations or difficulty breathing, especially when 

beginning or intensifying your exercise routine, stop 

and see your physician. These symptoms may be early 

warnings of life-threatening events that could occur 

underwater, so don’t disregard them, particularly if you 

have known risk factors such as diabetes, hypertension, 

elevated cholesterol, age, smoking or a family history of 

heart disease.

Next, create a plan that you can realistically integrate 

into your daily life. Start with short training sessions to 

not overbook your schedule and to prevent frustration 

and quitting before you’ve established a routine. You 

can start with as little as 10 minutes and gradually 

increase the time. The first five minutes is usually the 

toughest as your body catches up to fuel your exercise. 

Once you make it past the five-minute mark, you will 

usually find that you have the energy to continue. Try to 

work your way up to 30 minutes per day.

The American College of Sports Medicine (ACSM) 

recommends that healthy adults ages 18 to 64 participate 

in moderate aerobic exercise five days per week for a 

minimum of 30 minutes a day or vigorous exercise for at 

least 20 minutes three days per week. Aerobic activity 

can be walking, jogging, swimming, in-line skating or any 

other activity that you enjoy that elevates your heart rate. 

Exercises that improve strength (how much you can lift) 

and endurance (how long you can lift it) should be part 

of your workout at least twice each week. 

While medical clearance to dive does not have a 

defined optimal fitness level, a fit and healthy individual 

is better able to dive safely. You will experience the 

greatest positive safety benefits by moving from a 

sedentary lifestyle to some physical activity, with 

smaller gains as you move up the fitness continuum. 

From a cardiovascular perspective, a higher fitness level 

means you will be working at a smaller percentage of 

your maximum capability, allowing you to devote more 

attention and focus to dive tasks. This is particularly 

beneficial in challenging dive conditions. 

The ACSM total-body strength training 

recommendations include eight to 10 exercises that 

together target the major muscle groups, starting 

with one set of each on two to three nonconsecutive 

days each week. These movements should be with a 

full range of motion and pain-free. The chart shows an 

example full-body routine of standard exercises that 

offers a good, balanced starting point. This routine adds 

two arm exercises that you can include or remove as 

necessary, but a lower level of arm strength can limit 

the chest and back exercises. 

FULL-BODY ROUTINE

Begin with a lighter routine than you think you are 

ready for, and gradually increase the intensity and 

duration of training. Your body starts to decondition 

in as little as a week, so you should not pick up your 

exercise routine where you left off before the break. 

Starting easy and gradually progressing will allow your 

body and mind to adapt to your new exercise routine 

and help you avoid potential injury.

Exercising After a Break
Text by Jessica B. Adams, Ph.D., and Jaime B. Adams, M.S., C.S.C.S.; photos by Stephen Frink

30  |  SECOND QUARTER 2021



DAN.ORG  |  31

The human body responds quickly to exercise. Even 

walking has significant positive effects on your health, 

and adding exercise to your routine can lower stress. If 

getting to a gym is too challenging, go for a brisk walk 

or a light jog to get moving. Feeling good from minor 

activity can help you want to continue your return to 

healthy habits.

There is no perfect time for a workout, and you have 

to balance all your daily requirements, but people who 

plan for and prioritize exercise are more successful in 

the long run. Plan for your workout time, location and 

attire the night before. If you exercise after work, have 

your gym bag ready next to your desk as a reminder of 

your commitment.

Exercise can be more enjoyable with a buddy. People 

who incorporate socialization with training are often 

more successful at sustaining their routine. Find a 

friend to train with or hold you accountable. A group 

challenge or event can also help to kick-start your 

training program. Provide variety by mixing up your 

workouts. Dive Fitness articles in past issues of Alert 

Diver have specific exercises that you can incorporate. 

Changing your routine will reduce the likelihood of 

boredom and train a wider range of muscles.

Choosing to put your time into daily activities creates 

habits. The more consistent you are with your exercise 

routine, the easier it is to form healthy habits. 

Implementing a regular physical fitness routine will 

improve your mental and physical wellness. The body 

enjoys positive stress and will release endorphins, burn 

calories, improve physical fitness and reduce the risk of 

major diseases. Your daily fitness habit will also become 

an essential part of being prepared for your next dive. 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. 

Body Part ExercisesExercises Sets and RepsSets and Reps

Legs Squats

Lunges

Step-ups 

1 set of 10 to 15

1 set of 10 to 15

1 set of 10 to 15

Chest Push-upsPush-ups

DipsDips

1 set of 10 to 151 set of 10 to 15

1 set of 10 to 151 set of 10 to 15

Upper Back Pull-ups

Horizontal rows

1 set of 10 to 15

1 set of 10 to 15

Lower Back PlanksPlanks 1 set of 10 to 151 set of 10 to 15

Abdominals Curl-ups

Planks

1 set of 10 to 15

1 set of 10 to 15

Arms Bicep curlsBicep curls

Tricep extensionsTricep extensions

1 set of 10 to 151 set of 10 to 15

1 set of 10 to 151 set of 10 to 15
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LOCAL DIVING

Diving in a
Time CapsuleTime Capsule

THUNDER BAY NATIONAL MARINE SANCTUARY IS AMERICA’S TREASURE.THUNDER BAY NATIONAL MARINE SANCTUARY IS AMERICA’S TREASURE.

Text and photos by Becky Kagan SchottText and photos by Becky Kagan Schott



DAN.ORG |  33

THE FLORIDA KEYS, FLOWER 
GARDEN BANKS off the Texas 
coast, California’s Channel Islands 
and North Carolina’s USS Monitor
shipwreck are among the more well-
known of the 14 national marine 
sanctuaries the National Oceanic 
and Atmospheric Administration 
(NOAA) manages. They are all 
incredible, but every summer one of 
my must-visit shipwreck destinations 
is the Thunder Bay National Marine 
Sanctuary in Lake Huron off the 
northeastern coast of Michigan. 

Thunder Bay has nearly 100 
known shipwrecks, and others are 
still being discovered. The oldest 
shipwreck there sank in 1849, but 
many wrecks are from the mid- and 
late 1800s to the early 1900s. The 
location, history and variety of 
ships — from wooden schooners 
to freighters — make Thunder Bay 
special. The wrecks are at various 
depths, ranging from the snorkel 
zone to recreational and technical 
diving levels. 

Known as Shipwreck Alley, this 
area has unpredictable weather, 
strong winds, dense fog and rocky 
shoals that have sent many ships to 
the lake bottom. Collisions, fires 
and ice have also contributed to the 
collection of wrecks throughout the 
Great Lakes. History is preserved 
below the surface here, with vessels 
ranging from modern steel freighters 
to a pre-Civil War sidewheel steamer. 
The national significance of this 
history led to the sanctuary’s creation 
in 2000 and expansion in 2014 from 
448 to 4,300 square miles. Future 
NOAA expeditions will further 
explore Thunder Bay, which may 
hold up to 200 wrecks. 

In 2011 I worked with NOAA 
and Sony on the Project Shiphunt

documentary. We spent a few weeks 
in Alpena, Michigan, searching 
for unexplored wrecks and found 
the schooner M.F. Merrick and the 
inverted freighter Etruria in more 
than 300 feet of water. We were the 
first people to lay eyes on them in 
more than a century. I left Michigan 
with a new obsession: diving the 
Great Lakes. 

During my time there, I met 
passionate archaeologists from the 
sanctuary and spent a lot of time 
at the beautiful museum in Alpena. 
Their enthusiasm for protecting 
the resources and educating the 
public was infectious. After I left, 
I couldn’t get the wrecks out of 
my mind; later that year, when 
the water warmed to at least 38°F, 
I revisited the sanctuary. The 
perfectly preserved wooden wrecks 
and schooners were irresistible 
draws. Sitting on the bottom with 
their masts standing straight, they 
look as if they are still sailing. In 
my mind this was how shipwrecks 
should always look. 

Few charters visit the wrecks, even 
though many sites have buoys. Most 
of the charters are for six passengers 
and run for only a few months during 
the summer. When you first pull out 
of the marina, the Caribbean-blue 
water is visually impressive, but it’s 
not Caribbean warm. Temperatures 
can range from 37°F to 40°F on the 
bottom and are usually in the 60°F 
range in late summer from 30 feet to 
the surface. Many recreational divers 
wear thick wetsuits, but I highly 
recommend a drysuit. 

The best months to dive are 
June through September, when 
air temperatures are pleasant and 
conditions vary from dense fog to 
full sun. Most areas usually have 
little to no current, and most of 
the sites have a mooring buoy for 
ascents and descents and to protect 
the wrecks from anchor or grapple 
damage. Invasive quagga mussels 
have cleaned the water over the past 

two decades, leaving stellar visibility 
that typically ranges from 50 to 
more than 100 feet. 

These are natural shipwrecks, 
many of them wooden, and the 
cold, fresh water has preserved 
them. They would not be intact or 
possibly even exist if they were in 
salt water. Diving here is like being 
inside a time capsule. The wrecks 
are irreplaceable, so it’s important 
not to damage them, and it’s illegal 
to remove any artifacts from the 
sites. As a photographer I enjoy 
descending to a shipwreck and 
seeing the wooden wheel in place, 
a bell, a galley full of teacups and 
plates, and personal belongings such 
as binoculars and clothing still there. 
Each wreck has an extraordinary 
story and history to tell through its 
remaining artifacts. 

Thunder Bay is my favorite 
place to wreck dive because 
everything is well preserved, and 
the stories of mystery, tragedy and 
survival are captivating. 

RECREATIONAL SITES 
The Grecian was a 296-foot steel 
bulk freighter that first sank in 1906 
after hitting a submerged rock in 
the St. Mary’s River. The ship was 
refloated, but it suddenly sank again 
while being towed to Detroit for 
repairs. The entire crew survived, 
but the vessel met its final resting 
place in 100 feet of water. The bow 
and stern are upright and intact, 
but the midsection has collapsed. 
At this popular site, divers can see 
the propeller, engine, boiler and 
deck equipment. The bow still has 
the windlass and sits with a slight 
starboard list. The Grecian’s sister 
ship, the Norman, rests 30 miles 
north in 200 feet of water.  

The Monohansett at just 20 feet 
deep is excellent for snorkeling or 
diving. Built in 1872, this wooden 
steam barge was 160 feet long and 
carried loads of coal. The ship 
caught fire in November 1907 

The Kyle Spangler was a two-
masted schooner that collided 
with another schooner in 1860 
and sank into 180 feet of water.
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and burned to the waterline near 

Thunder Bay Island. The crew 

suffered minor burns and lost their 

belongings, but all survived thanks 

to the life-saving station on the 

island. Diving the Monohansett is 

a great experience. It sits in three 

sections, but the water is generally so 

clear you can see most of the wreck 

from the surface. Divers can swim 

along the hull, which looks like 

ribs, and see the propeller and shaft. 

The large boiler sits nearby at this 

photogenic site. 

The W.P. Thew was a 132-foot 

steam barge launched in 1884 and 

designed to carry logs, lumber, 

railroad ties and shingles, one 

of many 19th-century steamers 

intended for this purpose. After 

25 years in service, the W.P. Thew

sank in 1909 when it collided 

with a freighter in heavy fog. The 

damage sent it to its final resting 

place in 84 feet of water. Machinery, 

deck equipment, boilers and other 

artifacts are splayed out on the 

bottom. You can make out the 

fantail, and the prop and shaft are 

visible. Many eel-like burbot fish are 

typically at this site, so watch for the 

rounded tail fin. 

The E.B. Allen is another popular 

recreational site, especially for divers 

wanting to see a wooden schooner. 

This 134-foot-long, two-masted 

schooner sank in November 1871 

while carrying a cargo of grain 

to Buffalo, New York; a heavy 

fog developed, and the schooner 

Newsboy tore a large hole in the 

portside hull. The crew made it 

aboard the Newsboy before watching 

the E.B. Allen disappear below the 

waves into 100 feet of water. Today 

the wreck sits upright with its masts 

fallen. When you first descend 

and the ship comes into view, the 

schooner’s windlass and anchor 

chains are visible on the bow. When 

swimming along the deck, you’ll see 

other machinery, and the rudder is 

still at the stern but mostly buried in 

the lake bottom. 

The Joseph S. Fay is one of my 

favorite sites. Visitors can access the 

site from shore near 40 Mile Point 

Lighthouse by snorkeling, diving, 

paddleboarding or boating. It is a 

bit of a swim, but the shore slopes 

gradually to where the wreck sits in 

18 feet of water. A buoy marks the 

site. The 216-foot bulk freighter 

Joseph S. Fay was built in 1871 and 

carried iron ore. In October 1905 it 

encountered a fierce gale in northern 

Lake Huron and hit submerged 

rocks at 40 Mile Point. The ship, 

which was fully loaded and towing 

the ore-carrying barge D.P. Rhodes, 

quickly broke apart, and its stern 

split open. The hull and iron ore 

cargo still sit on the bottom along 

with the rudder, shaft and some 

artifacts. A large portion of the 

freighter’s starboard side is on the 

beach to the north of the lighthouse. 

Depending on conditions, it can 

sometimes be visible or otherwise 

covered in sand. The underwater 

visibility is generally excellent, and 

the water here is much warmer than 

on deeper sites. 

TECHNICAL DIVING SITES 

The Typo was a three-masted 

wooden schooner that sank after a 

collision on Oct. 14, 1899. It sits 

upright with the bowsprit intact 

and all its rigging in place. As you 

descend toward the wreck, a mast 

protrudes from the dark depths at 

around 100 feet. Upon reaching 

the wreck at 170 to 195 feet, you’ll 

see the windlass and two wooden 

stock anchors stowed on the bow 

railings before encountering the 

ship’s bell. Not many bells remain 

on shipwrecks, so it’s exciting to 

see one. The bowsprit is stunning, 

and if you descend into the sand to 

look up at it, it almost looks like 

something from a movie set. Fallen 

masts, deadeyes, pulleys and other 

rigging are on the deck. The Typo

was carrying coal when it was struck, 

and it went down hard and fast. 

The stern bears the impact damage, 

and coal litters the lake bottom. 

Many artifacts are in the coal piles, 

including the remains of the four 

crew members who went down with 

the ship. Divers are respectful and do 

not disturb them. 

The Cornelia B. Windiate

disappeared during a fierce storm in 

November 1875. It was presumed 

to have sunk in Lake Michigan, but 

it was discovered in Lake Huron 

more than a century later. No one 

knows what happened to the crew of 

nine. Next to the wreck sits the yawl 

boat, which is a haunting reminder 

that all hands were lost. This 138-

foot three-masted schooner was in 

perfect condition when discovered in 

1986. All three masts are standing, 

the wheel is intact, a spiral wooden 

staircase leads into the preserved 

cabin, and the rudder is turned hard. 

The bow has wooden stock anchors 

and a windlass, but the bowsprit is 

broken. If you look closely on the 

portside stern, you can still read the 

name Cornelia B. Windiate etched 

into the wood. Plenty of artifacts 

remain on the deck to see, but the 

real gem is simply letting yourself be 

taken back in time. 

The Newell A. Eddy was a 242-

foot three-masted schooner barge 

that carried wheat. While under 

tow in April 1893, the Newell A. 

Eddy broke free from its consort, 

the Charles A. Eddy, during a strong 

gale. The storm took the ship and 

its entire crew. A research vessel 

discovered the wreck in 1992 with 

all three masts standing and in 

pristine condition in 168 feet of 

water near Cheboygan, Michigan. 

This impressive ship sits on the 

boundary of the sanctuary. There is 

typically no mooring, but captains 

will put out a jug to mark the 

downline, which does not go to 

the wreck but rather to an anchor 

chain sprawled out across the lake 

bottom. When you get to 120 feet 

on the line, you can start looking 

for the wreck or continue on the 

LOCAL DIVING

THUNDER BAY
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Clockwise from top left: The marina in Alpena is 
an excellent place to depart from to see the wrecks 
in recreational limits. • A closed-circuit rebreather 
diver checks out the yawl boat off the stern of the 
Cornelia B. Windiate. • The stern section of the 
Monohansett sits in just 20 feet of water. • The 
stern section of the Joseph S. Fay sits in shallow 
water accessible by snorkelers and divers of all 
experience levels. • A diver ascends after exploring 
the E.B. Allen. • The massive bow of the Newell 
A. Eddy still has rigging attached and the name 
on the capstan. • The stern of the Grecian sits 
upright in 60 to 100 feet of water and is a popular 
recreational site in the sanctuary.
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The wooden wheel on the stern of the Cornelia 
B. Windiate is one of the first things divers see 
as they descend to the wreck. 



line to the bottom and follow the anchor 

chain. The visibility is usually just enough 

to see the tip of the big bowsprit. I typically 

put a strobe on the downline as a visual. 

This enormous wreck has an intact deck 

at about 135 to 140 feet, and dropping 

inside the cargo holds takes you to 165 

feet. The impressive bowsprit and standing 

masts are incredible. There is still rigging, 

and most of the Newell A. Eddy is very well 

preserved, although parts of the stern have 

broken away. Visibility can vary from 40 to 

70 feet, and this area tends to have a lot of 

particulates in the water. 

The S.S. Florida was a 270-foot wooden 

steamer built in 1889 in Buffalo, New York, 

that carried a mix of package freight. On a 

foggy day in May 1897, the steamer George 

W. Roby struck the Florida, almost cutting 

it in half. The Florida sank in 12 minutes 

to 206 feet, where it sits mostly intact. 

The distinct V shape from the collision on 

its starboard side is impressive and a great 

opening for entering the wreck and seeing its 

freight of flour, merchandise and lard barrels. 

Some barrels float against the ship’s ceiling, 

and others have broken open, leaving bright 

white mounds on the floor. A portion of 

the galley reveals a teapot and other dishes. 

On the bow the anchors sit tight, and the 

capstan reads S.S. Florida 1889. The stern 

has collapsed, exposing the engine with its 

gauges visible. An iron bell sits nearby, off 

the port side near the break on the stern. 

The Thunder Bay National Marine 

Sanctuary protects and manages these 

exceptional and historical shipwrecks. The 

wrecks highlighted here are only a fraction of 

what you can find in this area of the Great 

Lakes. NOAA and other shipwreck hunters 

discover new wrecks every few years using 

the latest sidescan technology and advances 

in dive technology. Diving these wrecks 

makes me realize there is still so much more 

to discover. Visiting a shipwreck that not 

many people have seen for more than 140 

years is beyond unique, and there are few 

places in the world where you can dive and 

feel like you’ve gone back in time. AD

To learn more, visit thunderbay.noaa.gov. 

View Schott’s photogrammetry on the Joseph 

S. Fay at https://skfb.ly/6U7Ys. 
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AS YOU DROP INTO WATER as 
black as night, thousands of pulsating 
squid in search of mates suddenly 
surround you. Mating activity is 
everywhere as multiple males attack 
single females. The excited squids’ 
chromatophores (pigment cells) flash 
colors reminiscent of a Las Vegas 
neon sign and put you in the middle 
of a living, moving light show. The 
action is so frenetic that animals are 
in your gear and bounce off every 
inch of your body. 

On the sandy bottom, masses of 
white egg cases form as hundreds of 
females lay about 20 cases each. Squid 
can be throughout the water column 
from the surface to the bottom during 
a dynamic market squid mating event. 
The action can be so unorganized and 
wild that you don’t know where to 
start or what to shoot.

The California market squid 
(Doryteuthis opalescens) is a small 
8- to 12-inch squid that you can 
find from Baja California to Alaska. 
During spawning events, market 
squid gather by the millions at 
gently sloping coastal areas and 
offshore islands and converge on 
sandy bottoms to lay individual 
egg capsules containing up to 300 
eggs, which the females anchor into 
the sandy substrate with a sticky 
substance. The resulting egg masses 
create beds that can cover acres of 
the seafloor. The eggs will usually 
hatch after three to five weeks. After 
hatching, the tiny paralarvae eat 
copepods and other zooplankton. 
Market squid are short-lived, with 

adults living only six to 10 months. 
Like most species of shallow-water 
cephalopods, market squid mature 
quickly and die right after spawning. 

The dynamic spawning runs occur 
from April to November in Northern 
California and from October to 
May in Southern California. The 
commercial squid fishing industry 
concentrates its efforts along the 
California coast, where it generates 
up to $73 million a year through 
a well-regulated approach that the 
California Department of Fish and 
Wildlife oversees. 

Commercial boats use very 
bright lights at night to attract and 
concentrate the squid for a form 
of net fishing called purse seining. 
Large seiners have lights mounted 
above the wheelhouse and work in 
conjunction with small, specialized 
“light boats” to get the squid to 
come to the surface so fishers can 
efficiently net them. When market 
squid rise to the surface it is called a 
float. The surface will be thick with 
thousands of squid that look bright 
white under the lights during a good 
float. Film crews and dive boats 
have success with methods of squid 
attraction similar to those the fishing 
industry uses.  

Among the theories for why 
light attracts the squid are that they 
have an affinity or curiosity for it 
or the light attracts and illuminates 
their prey. Whatever the cause, it is 
proven to work, so film crews and 
dive boats use the same methods to 
create squid diving opportunities.     

The sportfishing industry 
sometimes calls market squid “ocean 
candy” or “candy bait,” because nearly 
every creature in the ocean wants to 
eat them. During heavy squid runs, 
a host of animals come to feed. At 
night and into the morning hours, 
birds are everywhere as multiple gull 
species and cormorants wait for squid 
to appear near the surface. Just under 
the surface, sea lions, dolphins and 
blue sharks gather to chow down. Sea 

California’s 
Squid Run
Text and photos by Richard Herrmann

Male squid wrap their 
tentacles around females 
during a night dive at 
Catalina Island.



stars, angel sharks, rockfish and other 
bottom-dwelling animals consume 
the spawning and dying squid as 
they reach the seafloor. We saw both 
bottlenose and common dolphins 
feeding on the squid at night at the 
Channel Islands during one film 
shoot. Although we could only see 
bottlenose from the boat, the common 
dolphins would swim through the 
movie lights to feed. The excited 
dolphins’ underwater sounds added 

special effects to a wild scene of what 
appeared at times as a squid cyclone.

After the squid mating and egg 
laying are finished, the sandy bottom 
is quiet again, and the egg cases sway 
gently back and forth with the surge. 
This movement helps aerate the eggs 
as the young squid grow. The white 
egg cases will swell to about three 
times the original size and turn a 
brownish color. A bacteria layer on 
the outer sheath that is not palatable 

to fish can protect the eggs from 
predators until hatching. Some fish 
and other marine creatures such as 
sea stars, however, may attack the 
egg cases. In early 2020, Howard 
Hall filmed the rarely seen occasion 
of a green sea turtle eating squid egg 
cases at Catalina Island.

Divers can access the squid runs 
from places such as Monterey Bay, the 
Channel Islands and coastal beaches. 
The good news is that you can also 
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dive squid spawning events in daylight. 
After heavy evening spawning events, 
animals may still be spawning well 
into late morning on the next day. 
The morning after a heavy squid run 
can be impressive. On days with good 
visibility it can seem like the egg beds 
go on forever. Among the expanse of 
bright-white egg cases, the dead and 
dying squid are often still strewn across 
the bottom. With some luck you can 
see predators still eating the squid.  

The times of year for a squid 
run are general, but these spawning 
events are hard to predict, so it’s 
more of an “if it’s happening, go!” 
situation. Diving during these 
events can be challenging. Spawning 
occurs as shallow as 40 feet but 
can happen at 80 to 130 feet and 
deeper. There are several sites with 
beach access, such as the Breakwater 
at Monterey Bay, Redondo Beach 
in Los Angeles County or La Jolla 
Shores in San Diego, which can all 
be good, with more manageable 
depths of 50 to 70 feet. You can 
access the Channel Islands by six-
pack dive boats operating out of San 
Pedro, and at least a couple of boats 
out of Monterey will dive squid. 
Information about the squid run is 
easy to find through California diving 
websites, chat boards or dive shops.  

Like many of you, I frequently get 
asked, “Where is your favorite place 
or situation for diving?” Sometimes I 
hesitate as I think about kelp forests, 
exotic coral reefs and dives with 
great whales. But something always 
brings me back to the squid run. The 
California squid run is truly one of 
nature’s great events and has been 
filmed many times over the years. 
You can see fantastic footage of this 
event in recent films such as the Our 
Planet series on Netflix and National 
Geographic’s Hostile Planet. The films 
will give you just a small glimpse 
at the flurry of astounding activity 
awaiting you as you hover above the 
sand just off the West Coast. AD

LIFE AQUATIC

CALIFORNIA SQUID

From top: A commercial light boat attracts squid on the back 
side of Catalina Island. • David Reichert films a nighttime 
market squid mating episode for National Geographic’s Hostile 
Planet. • Market squid lay eggs in the early morning hours at 
La Jolla Shores in Southern California. 
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The pristine elkhorn corals found along Roatán’s

Cordelia Banks are inspirational and pleasantlyCordelia Banks are inspirational and pleasantly

surprising, considering the reef’s proximity to townsurprising, considering the reef’s proximity to town

and the airport. Photo by Stephen Frinkand the airport. Photo by Stephen Frink
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I BEGAN DIVING IN 2013 at age 

44. Diving had always intrigued me, 

and once I got started, I was hooked. 

There’s nothing else like it. Since 

that time, diving has inspired my 

travel, taking me to Palau, Thailand, 

Socorro, Bonaire and beyond. 

For a Midwesterner like myself, 

however, Cozumel is among the  

best of dive destinations. It’s close, 

it’s affordable, and the diving  

is spectacular.

This past Christmas I visited 

Cozumel for a week of drift diving. 

I’ve been to the island several times 

and always come away with a 

renewed sense of appreciation for its 

beauty and awe for the eagle rays, sea 

turtles and other marine life that call 

the waters home. 

Our first morning dive was 

a checkout dive to determine 

everyone’s skill level before the 

week of diving. It was easy, with a 

maximum depth of 75 feet for 50 

minutes. The current was slight, and 

the visibility was spectacular — an 

ideal first dive. It closed with a nice, 

slow ascent and a three-minute  

safety stop. 

When we returned to the boat, 

I removed my wetsuit and stashed 

my gear. I felt a sudden tingling in 

my right foot followed by a dull 

ache in my knee, as if I had just 

finished a long run. I assumed the 

worst, thinking I had decompression 

sickness (DCS). When I reviewed 

the dive in my mind, however, that 

seemed impossible. I’ve had similar 

or more challenging dive profiles 

hundreds of times. Furthermore, I 

was diving 32 percent nitrox. Since 

most of the divers in our group were 

on air, we all dived an air profile, and 

I use a conservative dive computer. 

Given all these factors, I dismissed 

my initial concerns; after an hour 

surface interval, I made the second 

dive without further thought. The 

following day I did two morning 

dives with similar depth profiles. 

The tingling in my foot was gone, 

but my knee continued to be 

bothersome. It simply felt off, but 

not in a way that was typical of 

muscle or joint soreness. At this 

point I was beginning to appreciate 

the old saying that the first symptom 

of DCS is denial. 

DCS in Cozumel
By Matthew Brett
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When I returned to my hotel, I 

called DAN® with what I assumed 

was an overabundance of caution. I 

spoke with a medic, who patiently 

noted my dive profiles and symptoms 

and then calmly but firmly said, “You 

need to get to a hospital.” 

Those are not words anyone wants 

to hear, especially when on vacation. 

By the time I arrived at Costamed, 

the recommended health care 

provider in Cozumel, DAN had 

already contacted them, and Dr. Jorge 

Darío Gómez Castillo was waiting 

for me. My first question to him was, 

“Are you a diver?” He smiled, nodded 

and performed some balance and 

reflex tests. He told me to close my 

eyes and hold my hands in front of 

me with palms up. I was sure I could 

do that, but I almost fell over, and he 

had to catch me. I finally realized how 

bad my condition was. 

Sure enough, I had a mild case of 

DCS. They immediately put me on 

IV fluids and 100 percent oxygen 

and recommended a U.S. Navy 

Treatment Table 6 recompression 

therapy in the hyperbaric chamber. 

It was all painless, just a bit boring 

and uncomfortable. I passed the time 

watching John Wick movies with the 

chamber tender, although my view 

of the screen was only through the 

chamber’s porthole. My knee pain 

lessened throughout the treatment. 

I stayed at Costamed overnight 

and had a post-treatment evaluation 

the next morning. My knee pain was 

gone entirely. They discharged me 

with a recommendation to not dive 

until I had a follow-up review with 

a physician and received clearance 

to return to diving. I spent the 

rest of the week above the water, 

disappointed about not being able to 

dive but grateful I was OK. 

My case of DCS was mild, but 

it could have easily been much 

worse. When I recall my dive and 

actions leading up to it, I draw a 

blank regarding what triggered the 

incident. There was no violation on 

my dive profile and no exacerbating 

circumstances regarding dive 

conditions. The only possible 

contributing factor I could come 

up with was potentially being 

dehydrated. I traveled from Chicago 

to Cozumel the day before diving 

and likely did not drink as much 

water as I typically would.

The reality is that not identifying 

a cause should not change your 

response to experiencing symptoms. 

There’s a tendency to not talk about 

getting DCS — the prevailing 

wisdom being that the diver must 

have been at fault and made a 

mistake. Diver error is not always 

the case, and this shaming is 

counterproductive to divers seeking 

treatment when they think they may 

have DCS. Dr. Castillo said that 80 

percent of the patients he treats for 

DCS were diving within safe profiles. 

I should not have waited until the 

second day to get treatment simply 

because I thought it was impossible 

for me to have DCS. 

I have two pieces of advice for my 

fellow divers. First, if you think you 

have DCS, there’s a good chance you 

are correct. Just because you followed 

every rule and dived conservatively 

doesn’t mean it can’t happen to 

you. Follow your gut instinct and 

call DAN. Don’t try to rationalize 

your way out of making the smart 

choice for your health. A minor case 

of DCS left untreated can become 

highly problematic. 

Second, make sure your DAN 

membership and dive accident 

insurance are current. I can’t say 

enough about how quickly and 

thoroughly DAN handled my case, 

helping me navigate health care in 

a country where the logistics would 

have been daunting. Not having to 

be concerned about paying out of 

pocket for medical care was a huge 

load off my mind. I had enough 

things to deal with without adding 

that into the mix. 

My 2021 goal is to get my 

divemaster certification, and when I 

do, it will be in Cozumel. You can be 

sure that my DAN membership and 

dive accident insurance coverage will 

be current. 

Many thanks to DAN, Dr. 

Castillo and Costamed of Cozumel. 

Safe diving to all. AD

From left: Staff 

members monitor 

and communicate 

with patients at the 

Costamed chamber. • 

The author prepares for 

his chamber treatment. 

Opposite: A diver swims 

over a coral reef bright 

with rainbow colors of 

rich sponge growth in 

Cozumel, Mexico.

C
O

U
R

T
E

S
Y

 C
O

S
T

A
M

E
D

M
A

T
T

H
E

W
 B

R
E

T
T



Caption to go here. Caption to 

go here. Caption to go here. 

Caption to go here. Caption to 

go here. Caption to go here. 

SHIPWRECKS LURE DIVERS 

as much as they attract the sea life 

surrounding them. A haven for 

spawning and small fish, they are 

both nursery and feeding grounds 

for all types of underwater creatures. 

In temperate waters, layers of 

soft and hard corals cover wrecks, 

providing a mantle of marine growth 

that alters their features over time 

until nearly indistinguishable. The 

spectacle of life on a wreck, an 

ecosystem unto itself, is often the 

main attraction for divers.

Whether the ship foundered in 

a storm or was purposefully sunk 

as an artificial reef, a shipwreck 

materializing as you descend is a 

fascinating sight. There is something 

inherently spooky and exhilarating 

about a human-made structure that 

nature has taken over, and it’s one-

stop shopping for both adventure 

and photo opportunities. 

No two shipwrecks are the same. 

Knowing the wreck’s history lends 

perspective to the drama, and 

often tragedy, behind the loss. Not 

all shipwrecks are in warm water 

teeming with fish. In the U.S. Great 

Lakes, wooden sailing ships are 

still incredibly intact after decades 

underwater. The cold, fresh water 

has preserved them, and with little 

or no marine growth, many look the 

same as the day they sank.

Nearly every ocean, sea and 

lake holds a world of shipwreck 

exploration for advanced open-water 

divers. Each lost ship, submarine, 

airplane and even the odd locomotive 

is a time capsule waiting for an 

underwater explorer to visit and 

photograph. As tempting as it may 

be, never venture inside a shipwreck 

until you have advanced wreck-dive 

training from a certified, qualified dive 

training professional. This additional 

training as well as requisite equipment 

are necessary if you want to explore 

inside a wreck. Once inside, the risks 

multiply exponentially. Trained wreck 

divers use specialized equipment and 

well-practiced techniques to mitigate 

the dangers and safely explore the 

sometimes dark and often silt- 

filled compartments.

The following are a few hazards of 

wreck diving and penetration.

OVERHEAD ENVIRONMENT 

The darkened corridors and hatches 

on a ship can be very inviting. What 

lies around that next dark corner? 

Like a cave or ice dive, however, you 

can no longer ascend directly to the 

surface once you enter a wreck. Even 

with a ship’s multiple entry or exit 

points,points, swimming into an overheadn ttoo go hh swimmingpoints, swimming into an overheadere. Captioon t intopoints, swimming into an overheado an overhead

environmentenvironment requires specializedere. Caaption to grequiresenvironment requires specializedo hhe

n

re. specialized

equipmentequipment and training to safelyerre C

g

Caption t andequipment and training to safelyo ggo

io

o htrainingequipment and training to safelyere to safely

make the dive. 

Before beginning the dive, you 

must calculate your air consumption 

at depth, taking tank pressure and 

volume into account. An alternate 

air source, such as a pony bottle or 

double tanks, with an extra-long 

hose on your regulator is necessary 

for shipwreck explorers. In the tight 

confines of a passageway, traditional 

buddy breathing or air-sharing 

methods may not be possible. A 

wreck-penetration certification class 

will specifically prepare and train 

you for an out-of-air emergency exit. 

Proper dive planning includes 

having more than enough air for the 

dive team to exit the wreck, ascend, 

make a safety stop or complete any 

obligatory decompression and then 

return to the surface with air to spare.

LOST OR DISORIENTED

Wrecks can rest on the seafloor 

on their sides, completely upside-

down and at every possible angle in 

between. Navigating inside a wreck 

with the floor, walls and doorways at 

crazy angles can be disorienting. 

A shipwreck will deteriorate over 

time, compromising its integrity and 

potentially making navigation even 

more challenging. Equipment and the 

interior walls can break loose, blocking 

passageways or entire compartments. 

Doors might be rusted shut or stuck 

halfway open, limiting a diver’s ability 

to get through. 

It can be easy to unknowingly 

change deck levels or get turned 

around and not remember the way 

out. Using a wreck reel provides a 

clear path out of the wreck. Some 

shipwrecks are indistinguishable 

pieces of wreckage randomly strewn 

about the seafloor. In limited visibility 

or on a vast site, proper deployment 

of a wreck reel can get you back to 

your starting point or anchor line.

SILT OUT 

Deep inside a wreck, there is often 

no ambient light and very little 

water flow. In these conditions, fine, 

dustlike silt lines the floor and builds 

up on all surfaces. Safe navigation 

inside a shipwreck requires a strong 

primary light, backup lights and a 
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Hazards in Wreck Diving
Text and photos by Richie Kohler

44  |  SECOND QUARTER 2021



DAN.ORG  |  45

Safely entering a shipwreck 

requires specialized 

equipment and training.
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large primary wreck reel. Divers can 

use special swimming and finning 

techniques and maintain excellent 

buoyancy control to help prevent 

churning the silt. 

In the tight confines of a silt-filled 

wreck, a diver’s exhaust bubbles 

hitting the ceiling can disturb the 

visibility. Even when divers use good 

techniques, dive lights can fail, or 

accidental missteps can happen. A 

properly laid line from your wreck 

reel is your direct path to getting out 

safely in any of these situations. 

ENTANGLEMENT 

Wrecks are often favorite fishing spots, 

and fishing line may be caught on 

the exterior or even inside a wreck. 

Monofilament fishing line can be 

almost impossible to see in certain 

conditions. Fishing nets might be 

caught on the structure of older 

shipwrecks. Although nets are usually 

easy to see and avoid, they can still be 

a hazard if you’re not paying attention. 

As a wreck rusts and deteriorates, 

pipes, cables and wires once hidden 

in ceilings and walls can come loose 

and snare divers’ equipment. Divers 

or their bubbles might accidentally 

dislodge objects, disturbing the 

visibility or even trapping them 

inside the wreck. Proper training 

helps you to recognize entrapment 

hazards and teaches you how to 

remove a snag on your equipment or 

safely use a cutting device without 

panicking. Training and experience 

using a wreck reel will help protect 

you from another significant 

entanglement hazard: your own line. 

ENVIRONMENTAL HAZARDS

As steel wrecks rust away, broken, 

sharp edges can form. Divers may 

also encounter sharp encrustation, 

such as barnacles or oysters, or 

irritants such as fire coral. Gloves 

and exposure suits combined with 

good form to avoid touching the 

wreck will help prevent cuts and 

abrasions. Even in warm waters 

where thermal consideration 

isn’t necessary, a dive skin or 3 

mm wetsuit can protect divers 

from scrapes and cuts caused by 

inadvertently bumping the wreck. 

It’s always a good idea to have a 

properly equipped first aid kit.

Crews clean and prep artificial reefs 

or purposely placed shipwrecks before 

sinking them, removing loose objects 

and creating many extra access points 

into the ship. They remove any oil, 

gasoline or other dangerous lubricants 

and clean the vessel to prevent damage 

to the environment and visiting 

divers.  Accidental wrecks can still 

be carrying fuel or lubrication oils. 

The remains of dangerous chemicals, 

including solvents and lead-based 

paints, could be hidden in the silt and 

mud of a wreck. Sunken warships and 

wartime cargo vessels may still have 

the remains of unexploded ordnance. 

All of these items generally are not 

a danger to divers unless disturbed. 

Divers should also be careful not to 

disturb sailors’ remains, which are 

considered war graves.

DANGEROUS MARINE LIFE

As a shipwreck explorer for more 

than 40 years, I often get asked about 

“dangerous” sea creatures. People want 

to know about sharks, which I always 

enjoy seeing on a dive and have never 

caused me any problems. The most 

hazardous marine life encounters I 

have had are the sharp edges of oyster 

shells I always seem to clumsily bump 

against, the sting of a jellyfish that 

drifted against my face (my fault for 

not looking) and the pinch of an irate 

lobster that I tried to grab for dinner.

Although the hazards discussed 

are very real and potentially 

dangerous, divers with the proper 

training, equipment and planning 

can safely explore shipwrecks. It’s an 

opportunity for underwater explorers 

to go on an incredible adventure and 

dive into history. AD

From top: It’s important not to touch 

anything inside a wreck to help avoid 

a silt out. • Swimming through a 

wreck with good trim, buoyancy and 

finning technique is essential. • 

The reward for the wreck diver is to 

witness incredible artifacts and frozen 

moments in history. • Wreck training 

and practice with your equipment will 

help prevent situations like this.



PROS CHOOSE DAN

Subject to the terms, conditions, and limitations of DAN Risk Retention Group Policy PL108 (May 10, 2021), GL108 (May 1, 2021) and GPL108 (May 10, 2021). Coverage may vary and may not be 

available in all states, countries, or territories. Financing subject to loan approval.             RRG-06012021AD

Their stories are different, but they share a common theme: More dive 

professionals and businesses are putting their trust in DAN for their 

professional, group and general liability insurance needs.

DAN.org/Liability

— Sophie & Barbara

Dive Pirates
— Scott Taylor

A1 Scuba

— David Hollis

 Diventures

— Diana Madaras

Scuba Luv Maui

I choose DAN because of the price and 

their professionalism.

““

““ I choose DAN because I can pick up 

the phone and I know that we're going 

to be taken care of.

I choose DAN because they’re easy to 

work with and it’s a company with a 

strong track record.

I choose DAN because I feel like we’re on 

the same team working toward keeping 

our industry safe.

““

““



BORN AND RAISED INBORN AND RAISED IN

SWEDEN, Peter Lindholm, M.D.,

Ph.D., enjoyed collecting tadpolesPh.D., enjoyed collecting tadpoles

wwhen he was little. Whether that

activity sparked his interest in divingactivity sparked his interest in diving

is uncertain, but his early interestis uncertain, but his early interest

in nature developed into an urge toin nature developed into an urge to

become a scientist.become a scientist.

During medical school he joined 

a laboratory researching aviation, 

space and underwater physiology, 

where he developed a passion for 

breath-hold dive physiology, about 

which he wrote his doctoral thesis. 

He served on various committees 

on breath-hold diving, including 

the International Association for 

the Development of Apnea (AIDA, 

Association Internationale pour 

le Développement de l’Apnée). 

As one of the physicians for the 

Swedish Sports Diving Federation 

(SSDF), which is part of the World 

Underwater Federation (CMAS, 

Confédération Mondiale des 

Activités Subaquatiques), he was 

involved in developing breath-hold 

dive protocols and training the first 

instructors of competitive breath-

hold diving. After clinical training 

as a radiologist, Lindholm moved in 

2019 to San Diego, California, where 

he leads a research group focused on 

dive physiology and dive medicine. 

Peter, tell us a bit about yourself.

WWhen did you become a diver?When did you become a diver?

I liked to snorkel when I was a kid,I liked to snorkel when I was a kid,

and my parents took me to theand my parents took me to the

Maldives and the Red Sea when IMaldives and the Red Sea when I

wwas a teenager. I got my first divewas a teenager. I got my first dive

certification when I was 16 yearscertification when I was 16 yearscertification when I was 16 years

old. Everyone in Sweden had to joinold. Everyone in Sweden had to join

the military service for one year, andthe military service for one year, and

the military selected me for mine-the military selected me for mine-

clearance diving. We learned to diveclearance diving. We learned to dive

to 200 feet on both open-circuitto 200 feet on both open-circuit

scuba and semiclosed rebreathers toscuba and semiclosed rebreathers to

search for things and blow them up.search for things and blow them up.

It took about nine months of trainingIt took about nine months of training

to become a mine-clearance diver,to become a mine-clearance diver,

and then I was in operations for threeand then I was in operations for three

months before my service ended.months before my service ended.

WWhat started your career inWhat started your career in

dive physiology?dive physiology?dive physiology?

Determined to become a researcher,Determined to become a researcher,

I entered medical school atI entered medical school at

Karolinska Institutet after myKarolinska Institutet after my

military service and undergraduatemilitary service and undergraduate

studies in marine biology. Afterstudies in marine biology. After

about two years I realized my interestabout two years I realized my interest

in being a physician and switchedin being a physician and switched

RESEARCH, EDUCATION & MEDICINE
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Looking Into the Lungs
 PETER LINDHOLM STUDIES BREATH-HOLD DIVE PHYSIOLOGY
 Text by Frauke Tillmans, Ph.D.; photos courtesy of Peter Lindholm
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my focus from animals in the sea to

human divers. My dive backgroundhuman divers. My dive background

led me to Dag Linnarsson, M.D.,led me to Dag Linnarsson, M.D.,

Ph.D., who had experience in divePh.D., who had experience in dive

research and ran a lab where heresearch and ran a lab where he

wwas doing space research. He was

a professor of baromedicine; thea professor of baromedicine; the

European Space Agency funded hisEuropean Space Agency funded his

wwork due to their interest in space-

related cardiopulmonary research.related cardiopulmonary research.

That continuum of diving, high-That continuum of diving, high-

altitude, aviation and space led toaltitude, aviation and space led to

my doctoral thesis on hypoxia frommy doctoral thesis on hypoxia from

breath holding.breath holding.

After some literature reviewAfter some literature review

and talks with Dr. Linnarsson,and talks with Dr. Linnarsson,

I found that previous studies ofI found that previous studies of

breath-hold diving were not asbreath-hold diving were not as

thorough as I thought, so I startedthorough as I thought, so I started

coming up with questions andcoming up with questions and

ideas for answering those questions.ideas for answering those questions.

Linnarsson encouraged my work,Linnarsson encouraged my work,

and we did some interesting projectsand we did some interesting projects

together; that was the beginning oftogether; that was the beginning of

my thesis. I created my own M.D./my thesis. I created my own M.D./

Ph.D. program, and KarolinskaPh.D. program, and Karolinska

wwas very supportive, although it

extended my medical degree fromextended my medical degree from

the usual five and a half years tothe usual five and a half years tothe usual five and a half years to

seven and a half years.seven and a half years.

Tell us more about yourTell us more about your

doctoral project.doctoral project.

WWhen I started reading about

breath-hold research, I realized thatbreath-hold research, I realized that

nobody had shown that a breath-nobody had shown that a breath-

holding human could conserveholding human could conserve

oxygen. There were, however,oxygen. There were, however,

discussions about oxygen-conservingdiscussions about oxygen-conserving

effects in diving mammals, whicheffects in diving mammals, which

can dive for so long because theycan dive for so long because they

stop blood flow to their bodies andstop blood flow to their bodies andstop blood flow to their bodies and

save oxygen for the brain.save oxygen for the brain.

There were some discussionsThere were some discussions

about whether humans could saveabout whether humans could save

oxygen like that. I thought it wouldoxygen like that. I thought it would

be interesting to investigate thatbe interesting to investigate that

question, so I decided to study itquestion, so I decided to study it

during exercise instead of restingduring exercise instead of resting

conditions. When a freediver isconditions. When a freediver is

resting, not much blood is going toresting, not much blood is going to

the muscles anyway, and most of thethe muscles anyway, and most of thethe muscles anyway, and most of the

oxygen consumption already occursoxygen consumption already occurs

in the brain, so that wouldn’t be ain the brain, so that wouldn’t be a

useful model.useful model.

A second necessary step was toA second necessary step was to

eliminate the diving response fromeliminate the diving response from

the equation without affectingthe equation without affecting

oxygen storage. We did that byoxygen storage. We did that by

having participants use a bag tohaving participants use a bag to

rebreathe their exhaled air, whichrebreathe their exhaled air, which

wwill trick the body into thinking that

you’re breathing normally, but youyou’re breathing normally, but you

don’t get any new oxygen.don’t get any new oxygen.

In the experiment with exercisingIn the experiment with exercising

human subjects, we showed thathuman subjects, we showed that

wworking muscles’ basic vascular

constriction was just enough to beconstriction was just enough to be

significant, which means we provedsignificant, which means we provedsignificant, which means we proved

a temporary oxygen-conservinga temporary oxygen-conserving

effect. Some important parameterseffect. Some important parameters

wwe measured were vasoconstriction,

heart rate and cardiac output. Theheart rate and cardiac output. The

amount of blood the heart pumpsamount of blood the heart pumps

out is the most critical variable,out is the most critical variable,

although it’s harder to measure thanalthough it’s harder to measure than

the heart rate and oxygen levels inthe heart rate and oxygen levels in

the lungs and blood.the lungs and blood.

Did you stay involved with theDid you stay involved with the

military during or after your studies?military during or after your studies?military during or after your studies?military during or after your studies?military during or after your studies?military during or after your studies?military during or after your studies?military during or after your studies?military during or after your studies?military during or after your studies?

In Sweden, the military can call youIn Sweden, the military can call you

back at any time. After you passback at any time. After you pass

the surgery exam in medical school,the surgery exam in medical school,

the military can repurpose you as athe military can repurpose you as a

surgeon in the event of war. Uponsurgeon in the event of war. Upon

getting my Swedish medical license,getting my Swedish medical license,

I was eligible to take the militaryI was eligible to take the military

dive physician course, which lastsdive physician course, which lasts

several weeks and includes fieldseveral weeks and includes fieldseveral weeks and includes field

practicals in dive medicine andpracticals in dive medicine and

submarine escape. It was a greatsubmarine escape. It was a great

experience to return after more thanexperience to return after more than

10 years. I occasionally served a10 years. I occasionally served a

couple of weeks as a dive physiciancouple of weeks as a dive physician

in my old unit in the Swedish navy.in my old unit in the Swedish navy.in my old unit in the Swedish navy.

WWhat brought you to the U.S.?What brought you to the U.S.?

I did postdoctoral work at theI did postdoctoral work at the

University at Buffalo, where myUniversity at Buffalo, where my

assignment helped me gain moreassignment helped me gain more

research experience. My supervisorresearch experience. My supervisor

there was Claes Lundgren, M.D.,there was Claes Lundgren, M.D.,

Ph.D. I also did some experimentsPh.D. I also did some experiments

wwith Massimo Ferrigno, M.D.,

Left: Lindholm practices static apnea in a 

pool in Sardinia during a freediving course 

in 2000.

Above: Lindholm uses a simple device for 

extending oxygen supply to a diver during 

field studies on a dive boat in the Coral Sea. 

Opposite: Lindholm conducts a breath-hold 

experiment with standardized lung volumes 

and invasive measurements of cardiac output 

and arterial blood gases. 



at Harvard. They are exceptional 
breath-hold dive researchers. I 
returned to Sweden after that 
postdoctoral assignment. 

My medical training was as a 
radiologist; I did radiology research 
and then became director of thoracic 
radiology at Karolinska. Having kids 
didn’t leave time for me to do dive 
research for about five years. When 
my wife got a postdoctoral position 
at Stanford University, I took a 
sabbatical and went with her. I got 
a visiting professorship at Stanford, 
which got me back to doing research. 
I didn’t have any clinical obligations 

and picked up some of my old ideas 
for breath-hold dive research. Because 
my interest is thoracic radiology, I 
researched pulmonary edema — what 
some breath-hold divers call “the 
squeeze.” I had published a paper on 
the squeeze in 2008 from research we 
did with people diving in a tank with 
empty lungs, so I resumed that topic 
in 2017. 

My wife and I wanted to stay in 
California. When the University 
of California San Diego advertised 
a position in hyperbaric and dive 
medicine, I applied for it and got it. 

What are your current breath-hold 
research projects?
I am focusing on squeeze effects in 
which the lungs suffer compression 
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Lindholm oversees experiments in the high-
altitude chamber at Karolinska. The chamber 
can range in pressure from depths of 500 
feet to altitudes of 100,000 feet. 

Opposite: Lindholm experiences 22 seconds 
of weightlessness after finishing zero-
gravity parabolic flight experiments 
to study pulmonary physiology.
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at depth and problems such as

immersion pulmonary edema andimmersion pulmonary edema and

hemoptysis from bleeding in thehemoptysis from bleeding in the

lungs. I’m also studying swimming-lungs. I’m also studying swimming-

induced pulmonary edema (SIPE).induced pulmonary edema (SIPE).

WWe have a large group to study

in San Diego since some Navyin San Diego since some Navyin San Diego since some Navy

SEAL candidates suffer SIPE whenSEAL candidates suffer SIPE when

trying to pass Basic Underwatertrying to pass Basic Underwater

Demolition/SEAL training.Demolition/SEAL training.

Pandemic aside, do you stillPandemic aside, do you still

breath-hold dive?breath-hold dive?

I did some freediving in HawaiiI did some freediving in Hawaii

last New Year’s, but I’m more of alast New Year’s, but I’m more of a

snorkeler now. I don’t do competitivesnorkeler now. I don’t do competitive

freediving. Back around 2000, whenfreediving. Back around 2000, when

I was seriously practicing for it, II was seriously practicing for it, I

could freedive to 40 meters andcould freedive to 40 meters and

breath hold for five minutes.breath hold for five minutes.breath hold for five minutes.

If you wanted to get back to aIf you wanted to get back to a

five-minute breath hold, how longfive-minute breath hold, how longfive-minute breath hold, how long

wwould it take you to train for that?

I’m not sure — maybe two weeks?I’m not sure — maybe two weeks?

Note: Two weeks after the initialNote: Two weeks after the initialNote: Two weeks after the initial

interview, Lindholm reported that heinterview, Lindholm reported that he

had felt obliged to test his statement.had felt obliged to test his statement.

Having not done any breath-holdHaving not done any breath-hold

training for the past decade, he wastraining for the past decade, he was

able to return to 4 minutes and 47able to return to 4 minutes and 47

seconds in dry static apnea.seconds in dry static apnea.

COLLABORATIONS ANDCOLLABORATIONS ANDCOLLABORATIONS ANDCOLLABORATIONS ANDCOLLABORATIONS AND

CURRENT RESEARCH FOCUSCURRENT RESEARCH FOCUSCURRENT RESEARCH FOCUSCURRENT RESEARCH FOCUSCURRENT RESEARCH FOCUSCURRENT RESEARCH FOCUS

Lindholm has secured a collaborativeLindholm has secured a collaborative

grant from the Navy to build agrant from the Navy to build agrant from the Navy to build a

database of old audio Doppler files.database of old audio Doppler files.database of old audio Doppler files.

Doppler ultrasound has been usedDoppler ultrasound has been used

for decades to record audio signalsfor decades to record audio signals

of bubbles in the bloodstream afterof bubbles in the bloodstream after

a dive, so there is an enormousa dive, so there is an enormous

amount of data from experimentsamount of data from experiments

by the Navy, universities and DAN.by the Navy, universities and DAN.by the Navy, universities and DAN.

The plan is to collect the files in aThe plan is to collect the files in aThe plan is to collect the files in a

gigantic database and use artificialgigantic database and use artificialgigantic database and use artificial

intelligence to automate gradingintelligence to automate grading

them so researchers can use thethem so researchers can use the

data to better understanddata to better understand

decompression stress.decompression stress.

Lindholm is also collaborating on 

the DAN COVID-19 study as an 

expert consultant on lung imaging 

and has received funding for a 

project that examines decompression 

stress in breath-hold divers. 

Researchers have long ignored this 

topic, as the general perception 

is that decompression sickness 

cannot occur when diving without 

compressed gas. AD
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IN FALL 2013, MY WIFE, LIV,
and I were supervising 16 new divers 
who were experiencing low visibility 
for the first time. Our training site 
had a maximum depth of 20 feet 
and protection from the currents 
that render many urban waterways 
challenging to shore divers. Two 
experienced rescue divers with excellent 
buoyancy control were with us. They 
planned to dive recreationally in the 
area during our training. 

We marked the corners of our site 
with dive flags, laid out transects for 
divers to follow and hoped that the 
threatened autumnal rains would 
hold off for one more day. 

We took students underwater 
in groups of two, waiting for their 
anxious breathing to subside before 
swimming with them along the 
transect. When divers’ fins fluttered 
too close to the soft bottom, we 
signaled for them to adjust their trim 
and buoyancy to avoid silt plumes. 
By late afternoon we had guided 
all the students through their first 
low-visibility dives without incident. 
Liv and I retrieved one dive flag, the 
rescue divers recovered the other, and 
we went home feeling good about a 
long and successful day of diving.

Later that night one of the rescue 
divers called and told Liv that his chest 
hurt. Their dives had maxed out at 15 
feet. We had no out-of-air emergencies 
and no equipment failures, so Liv 
asked if anything unusual happened.

“When pulling out the dive flag, I 
ran into the bottom and came up a 
little,” he said. “Could that be it?”

It seemed unlikely that would 
cause a problem, but chest pains 
can potentially indicate a serious 
injury. The diver called DAN® and 
got a recommendation to go to the 
emergency room. Four hours and 
several X-rays later, he received a 
diagnosis of pneumomediastinum, also 
known as mediastinal emphysema. 
Pulmonary overinflation caused a 
rupture in the lungs that led to air 
releasing into the chest cavity. The 
doctor put him on oxygen and kept 
him in the hospital overnight. [DAN 
note: Recompression is not indicated for 
this dive injury.] 

His pulmonary overinflation was 
minor, and he made a full recovery, 
but the injury meant no further 
diving until he healed. If he hadn’t 
received medical help, the condition 
could have been life-threatening. 

Liv and I were shaken by this 
incident. We never expected something 
like that to happen to one of our most 
confident divers at our safest local dive 
site in the best possible conditions other 
than reduced visibility. If this could 
happen, what else could go wrong with 
our less-accomplished students diving 
in more challenging conditions?

At the time, I dismissed depth as 
a factor, but after talking about the 
dive and understanding more about 
what likely happened, I soon realized 
how wrong I was. We had anchored 
the dive flags in 11 feet of water. To 
recover the flags, you had to hover 
above the soft substrate with your 
fins up and head down to unclip and 
reel them in. The injured diver had 

felt ear pain and possibly run into the 
bottom and then inhaled and likely 
held his breath for some portion 
of his ascent. Despite the shallow 
water, it turned into a very brief rapid 
ascent, bringing him toward the 
surface faster than intended.

All dive instructors learn that 
decompression illness (DCI) can 
occur even in shallow water. It’s 
important to remember that shallow 
water is the easiest place to suffer 
an arterial gas embolism (AGE) or 
pneumothorax, which are among the 
most serious potential dive injuries. As 
we know, every 33 feet of salt water 
is an atmosphere of pressure. During 
a dive at 11 feet, you’re breathing 
pressurized gas at 1.33 atmospheres 
absolute (ATA). If you hold a breath 
of pressurized air during ascent, it will 
expand by a third with the decrease in 
pressure from 1.33 ATA to 1 ATA. 

Most of us would take proper 
measures for a rapid ascent of 33 
feet while holding our breath, but an 
accidental 11-foot ascent is easier to 
imagine. Even a 5-foot ascent in shallow 
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water while holding your breath could 
be enough to cause an AGE. Because 
of the relatively more dramatic pressure 
change in shallow water, our buoyancy 
changes more and makes accidental 
ascents more likely. Perhaps one way to 
gently emphasize the dangers of relative 
pressure changes would be to add an 
occasional four-word clause to diving’s 
golden rule: “Breathe continuously, 
especially in shallow water.”

While supervising scuba divers at 
New York Aquarium, I hear refrains 
of my past ignorance. Most divers are 
careful and take every dive seriously. 
But when they don’t follow standard 
procedures, they invariably cite depth 
as a rationale. Spare weights stowed in 
zipper pockets? “But it’s only 11 feet.” 
No buddy checks? “It’s only 11 feet.” 
Low on air? “You know, it’s only 11 
feet.” When diving the same exhibits 
every week with limited variables and 
always favorable conditions, it’s easy to 
become complacent.

Fatalities are extremely rare in the 
scientific diving community, but in a 
fairly recent accident an experienced 

scientific diver conducting surveys in 
shallow water had drysuit problems, 
lost buoyancy control and experienced 
pulmonary overinflation syndrome 
following a rapid ascent. The 
community was surprised that such a 
serious incident and fatality happened 
in shallow water. Scientific divers learn 
the physics and physiology of diving 
but over time may become more 
comfortable in certain environments — 
warmer, clearer, calmer and shallower. 

As the world slowly emerges from 
the pandemic, many of us will begin 
to plan the dive trips we have deferred. 
As responsible divers, we will likely 
plan our first dives at easier sites with 
less current and better visibility. Our 
initial depth limits will probably be a 
little shallower than usual, which will 
reduce our nitrogen exposure and the 
likelihood of suffering DCI. We must 
be careful, however, to not equate 
shallow dives with risk-free dives. We 
need to follow safe diving procedures 
every time we venture underwater and 
remember that shallow water has its 
own unique dangers. 

NOTE FROM DAN
Pulmonary barotrauma can occur in 
a shallow swimming pool if a diver 
holds their breath during ascent or 
inadvertently floats to the surface 
while holding their breath. Most 
dive-related pulmonary barotraumas 
occur in compressed-gas diving due 
to pulmonary overinflation during 
a breath-hold ascent. Pulmonary 
barotrauma can occur even with normal 
breathing if there is an obstruction in 
the bronchial tree that prevents one lung 
segment’s normal ventilation. 

The pressure change during ascent 
is greatest closer to the surface. 
But since it doesn’t take much 
overpressure to cause barotrauma, 
it can also occur if divers hold their 
breath at depth, especially if they 
experience bronchospasm or have 
blebs or bullae in their lungs. 

The diver in this incident may 
have held his breath while straining 
or exerting himself at depth to 
pull out the flag, which could have 
been sufficient action to rupture 
preexisting bullae in his lungs. AD

DAN.ORG  |  53

Even in shallow 
water and while 
preoccupied 
with other tasks, 
it is important 
to breathe 
continuously. 
Relax and breathe 
normally during 
ascent to help 
avoid pulmonary 
barotrauma.
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host at your destination, a travel 
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 copays, deductibles, and out-of-network 
 costs billed by your primary health insurance.

g	 Coverage for emergency medical 
 transportation if you become ill with COVID-19  
 during your trip and need to be evacuated.  
 Also includes coverages for a companion to  
 visit you if you are traveling alone and are  
 hospitalized for more than seven days. 

Prior to Departure

g	 Trip Cancellation coverage for your  pre-paid 
 travel arrangements if you have to cancel your  
 trip for a covered reason.
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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 
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Covers you on every trip you take during 

the year any time you travel 100 miles or 

more from home, round trip. Budget-friendly 

rates make it ideal for frequent business or 

vacation travelers.

Starting around $309/per year*

Covers one special adventure against 

certain unforeseen events along the way. 

Budget-friendly rates make it the perfect 

companion for a quick road trip or 

international dive travel.

Starting around $87/per trip*

HELP PROTECT ONE 

SPECIAL ADVENTURE

ENJOY ADDED PROTECTION 

ALL YEAR LONG

*Visit DAN.org/Travel to get an instant quote for specifi c rates and details. 
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 Know the Risks
 NITROGEN NARCOSIS, IRUKANDJI SYNDROME  

 AND INADEQUATE EXPOSURE PROTECTION

  By Ivan Yue, Alexander Li, Vivek Abraham and Jasmine Scott

Wearing appropriate exposure 

protection and being aware 

of the marine life where 

you are diving will help you 

reduce the risk of injury from 

underwater hazards.

DIVERS FREQUENTLY EXPERIENCE JELLYFISH ENVENOMATION, the severity of which 

can range from mild localized pain to severe systemic symptoms and even death. Envenomation by 

certain box jellyfish can cause a rare condition known as Irukandji syndrome. An interesting case 

resulted when a diver experienced Irukandji syndrome in conjunction with nitrogen narcosis, a 

common phenomenon that is well described in scientific journals and well known to divers.

A 28-year-old diver planned a shore dive with a group off the coast of Piti, Guam, as part of a deep-

diving course. The diver had worked an overnight shift and slept for only six hours but was healthy 

and felt alert. They began with a 200-yard surface swim before descending to 80 feet. From there, 

the instructor planned to lead the divers another 50 yards along the downward sloping floor to 115 

feet for a cognitive function test. After five minutes at depth, the divers would swim back to the first 

location, repeat the test at 80 feet and then begin a slow ascent to the surface with a five-minute safety 

stop at 15 feet.

The dive began according to plan, but during the transit to 115 feet the diver noticed his peripheral 

vision narrowing along with impaired cognitive ability, an intoxicated sensation and a loud pounding 

in his ears. Although this was the first time he had experienced such symptoms, he attributed them to 

nitrogen narcosis but decided that he was safe to continue the dive while sticking close to his buddy.

When he arrived at the test site at 115 feet, the diver felt an intense, painful burning sensation 

along the inside and back of his right thigh that would not go away. With the increasing symptoms of
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nitrogen narcosis, the diver thought 

the burning sensation was in his 

head and ignored it. Although he 

was wearing only a rash guard and 

board shorts under his buoyancy 

compensator, the diver did not 

suspect a marine life injury. After 

ascending to 80 feet, the narcosis 

symptoms spontaneously resolved, 

but the burning sensation along his 

thigh continued. The diver noted no 

other symptoms. 

Upon exiting the water after the 

safety stop, the diver noted that the 

burning sensation was not resolving. 

Ten minutes later he experienced 

unusual fatigue along with abdominal 

and back cramping, and the burning 

sensation spread to his torso. Twenty 

minutes after exiting the water, the 

diver began coughing up white, 

frothy sputum. His muscles felt too 

weak for him to stand upright, and 

he needed to bend over and rest his 

forearms on his legs. The diver alerted 

his dive instructor, who advised him 

not to go on a second dive and to 

seek medical attention.

The diver called a friend who 

is a physician with dive medicine 

training. Due to the dive profile 

and the symptoms, the physician 

also suggested that the diver visit 

a local hospital for an evaluation. 

But because of a lack of financial 

resources, the diver decided to avoid 

the hospital and rest at home.

The diver experienced increasing 

pain for the next four hours due to 

abdominal and back muscle cramping 

and the continued burning sensation 

on his right thigh and torso. The 

productive cough with sputum also 

continued. He tried to sleep it off 

but was unable to fall asleep due to 

pain and restlessness. The symptoms 

gradually resolved over the next five 

hours. His symptoms were mostly 

gone by that evening, and he was able 

to fall asleep.

The diver’s cough had entirely 

resolved by morning, and the 

tingling sensation dissipated over the 

next three days. 

NITROGEN NARCOSIS

Nitrogen narcosis symptoms include 

an intoxicated feeling, impaired 

judgment, difficulty concentrating 

and drowsiness along with moods 

ranging from overconfidence and 

euphoria to fear and insecurity. At 

extreme depths of more than 400 

feet, divers can lose consciousness. 

Nitrogen narcosis symptoms can 

make diving dangerous, because 

divers may make poor decisions. 

Fatigue, depth, personal 

history of susceptibility, alcohol 

intoxication before a dive and 

cold water are factors that may 

increase the likelihood of nitrogen 

narcosis, which typically resolves 

spontaneously when the diver 

ascends above the depth where the 

symptoms initially appeared. In 

the case described in this article, 

the diver’s fatigue, description of 

symptoms and resolution with ascent 

suggest that he might have been 

experiencing nitrogen narcosis.

The diver should have 

immediately ended the dive upon 

developing symptoms. Poor 

decision-making, a false sense of 

security or overconfidence combined 

with ignoring the possibility of a 

hazardous marine life injury could 

lead to a bad outcome, which, 

fortunately for this diver, did  

not happen.

IRUKANDJI SYNDROME

Certain species of box jellyfish 

cause Irukandji syndrome. The 

symptoms, which manifest 

throughout the body, most 

commonly include abdominal 

pain, backache, nausea, restlessness 

and hypertension that develop 

five to 90 minutes after the sting. 

More than nine jellyfish species in 

Australia are formally identified as 

causing Irukandji syndrome, but 

reports in places such as the United 

Kingdom, Hawaii, Thailand and 

Florida indicate that other species of 

jellyfish not yet formally identified 

may also induce the condition.

Most Irukandji syndrome cases 

resolve spontaneously in hours to 

days, but 3 percent of reported 

cases progressed to heart failure. 

Other life-threatening complications 

include acute pulmonary edema 

and stroke. Although this syndrome 

can have severe consequences, it is 

relatively rare.

Although the diver in this case 

did not see a jellyfish sting him, 

his symptoms strongly suggest 

Irukandji syndrome. The cough 

and sputum likely indicate some 

level of pulmonary edema. The dive 

occurred in an area known for box 

jellyfish and reports of Irukandji 

syndrome cases. Fortunately, the 

diver’s symptoms resolved without 

treatment. The diver acknowledged 

months later that he did not 

understand the potential seriousness 

of his condition at the time. If he 

had, he would have gone to the 

emergency department.

CONCLUSION

Nitrogen narcosis can lead to deadly 

consequences. Understanding the 

risk factors and ensuring that you 

and your dive buddies have discussed 

how to mitigate risk can potentially 

save lives. 

If you are stung by a jellyfish, 

watch for symptoms associated 

with Irukandji syndrome. If 

symptoms develop, know that it is 

a potentially deadly condition that 

doctors can help treat. Pay attention 

to local marine life bulletins and 

announcements. The best ways to 

mitigate jellyfish envenomation 

risk are to wear full exposure suits 

and avoid jellyfish when they are 

prevalent in the water. 

Clothing such as loose rash 

guards, board shorts and T-shirts 

won’t protect you from free-floating 

stingers and in some cases may trap 

stinging planktonic life against your 

skin. Full wetsuits provide more  

than thermal comfort; they are  

also effective barriers against  

marine life. AD
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Q: I was diagnosed with 

chronic obstructive 

pulmonary disease 

(COPD) last summer. I get short 

of breath when I exercise, but I 

still swim for about an hour three 

times a week, including a 75-foot 

underwater swim with fins. How 

will COPD affect my diving?

A: 
Unfortunately, COPD 

is a contraindication 

to diving for several 

reasons. With COPD, there 

are abnormal enlargements of 

the air spaces in the lungs and 

destruction of the air sac (alveoli) 

walls, reducing their elasticity. The 

alveolar walls are normally elastic 

like a balloon. A balloon expands 

when you breathe into it, but the 

walls are ready to recoil and expel 

the air, which is how normal alveoli 

function. With reduced elasticity, 

it is more like breathing into a 

plastic bag. It expands, but the 

walls do not actively force out the 

air. Any air remaining in the alveoli 

creates a much higher potential for 

pulmonary barotrauma.  

The volume of gas is inversely 

proportional to its absolute pressure, 

which your open-water instructor 

probably demonstrated to you using 

a balloon. The balloon filled with air 

at depth expands during ascension, 

which teaches the importance of 

never holding your breath while 

diving. If your lungs cannot quickly 

expel all the air, it creates a situation 

similar to partially holding your 

breath while diving since the trapped 

air will expand, possibly to the point 

of rupturing your lungs. A rupture 

leads to air escaping the lungs 

and potentially entering arterial 

circulation, which can cause an 

arterial gas embolism (AGE), or the 

chest, resulting in a life-threatening 

pneumothorax. The bubbles that 

cause an AGE may lodge in the 

lungs, heart or brain and result in a 

pulmonary embolism, heart attack or 

stroke, respectively. 

 Some people with COPD retain 

carbon dioxide (CO2), which creates a 

risk of CO2 toxicity at depth. Reduced 

exercise tolerance is also common for 

those with COPD and poses risks for 

diving. There can be strenuous activity 

involved with managing currents, 

swimming on the surface in choppy 

seas or pulling yourself and your wet, 

heavy gear up a ladder and onto an 

unsteady boat. You may also have to 

walk in full gear along a boat deck 

after an exhausting dive. 

With COPD, shortness of breath 

during exertion doesn’t mean you 

are out of shape; it means you 

cannot rid your body of CO2 and 

replace it with the oxygen needed 

to meet the demand of your 

exertion. Should you continue to 

push yourself, your heart may race, 

and you can experience an elevated 

breathing rate, panic or even hypoxia 

(insufficient oxygen) and pass out. 

— Brandi Nicholson, MS, EMP-T

Q: I  recently had a 

hiatal hernia repaired 

with laparoscopic 

surgery, during which the 

surgeon used CO2 to inflate my 
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abdominal cavity. One of the side 

effects is shoulder pain on my left 

side, which my doctor said was 

due to the CO2 permeating the 

tissue. Pain medicine has not been 

working, so my doctor suggested 

walking to get rid of the excess 

gas. Since this seems similar to 

decompression sickness (DCS), 

should I be concerned about future 

dive trips? 

A: 
During laparoscopic 

surgery, surgeons insert 

tubes with lighted 

cameras and surgical instruments to 

repair the hernia with minimal 

intervention. To expand their view, 

surgeons often use gas to create a 

space called a pneumoperitoneum. 

CO2 is the preferred gas in 

laparoscopic surgery due to its 

high solubility in the blood and its 

resistance to combustion, which 

is particularly important with 

the presence of electrosurgical 

equipment. Another benefit is that 

you can rapidly clear CO2 from  

your body as a natural byproduct  

of respiration.

Shoulder pain is a common side 

effect of a pneumoperitoneum. 

The phrenic nerve originates 

from the same level of the cervical 

spine (neck) as the nerves that 

provide sensation to the shoulders 

and descends downward between 

the lungs to the diaphragm. The 

diaphragm and shoulder thus share 

the same nerve path. Trapped CO2

can irritate the phrenic nerve and 

cause shoulder pain, and movement 

may help release the gas. Residual 

effects of a pneumoperitoneum and 

CO2 retention resolve within seven 

days in 96 percent of the patients 

who undergo this procedure.  

The pathophysiology of referred 

pain from laparoscopic procedures 

is quite different from the way DCS 

may cause shoulder pain while scuba 

diving. Many factors can lead to 

DCS, including overall fitness to dive, 

general health, hydration status and 

thermal status. While you may or may 

not be at a greater risk for DCS after 

surgery, it is prudent to refrain from 

diving until you have completely 

healed and your surgeon has released 

you for unrestricted, rigorous activity. 

Remember that there is always 

some degree of DCS risk any 

time you dive, so take measures to 

minimize that risk. Continuously 

monitor yourself for signs and 

symptoms of DCS following a 

dive, and seek medical attention at 

the nearest appropriate facility if 

symptoms develop.  

— Robert Soncini, NR-P, DMT

Q: I am a recently 

certified diver who 

has made nine dives. 

I’ve never had a problem with 

seasickness until recently. I’m fine 

on the boat ride to the dive site, 

but now after my first dive of the 

day I get extremely seasick every 

time, with terrible headaches, 

nausea and vomiting. 

A: 
While you previously 

have not experienced 

seasickness on boat rides, 

diving could be providing the trigger 

for nausea and vomiting. 

As you may recall from your open-

water class, pressure doubles in the 

first 33 feet of a dive, challenging our 

ears, which are responsible for balance 

and spatial orientation. The inner 

ear houses the vestibular apparatus 

and the semicircular canals, which 

send information about balance, head 

position, motion and acceleration to 

the brain. These organs are sensitive 

to pressure changes, and the brain gets 

confused when there is conflicting 

information between the right and left 

ears. The slightest variation could lead 

to autonomic manifestations such as 

nausea and vomiting. Some people 

are more sensitive to these changes. 

Your vestibular system can typically 

accommodate the motion of the ocean 

through compensation from visual 

feedback, but your inner ears might be 

overwhelmed by the magnitude of the 

stimulus following a dive.

 It is also possible that you are 

experiencing equalization issues that 

are causing a middle-ear barotrauma, 

which can lead to dizziness or 

vertigo. If you have muffled hearing 

or a feeling of fullness in your ears  

after a dive, consider working with 

a dive instructor to improve or learn 

new equalization techniques. If this 

problem persists, you may want to 

seek an evaluation from an ear, nose 

and throat specialist to ensure the 

proper function of your Eustachian 

tubes and tympanic membranes 

(eardrums).

A variety of situations can cause 

headaches, including tight-fitting 

mask straps, sinus barotrauma, 

dehydration or an elevated CO2 level 

resulting from skip breathing. Pain 

can cause nausea. 

 Your seasickness may also be a 

result of anxiety or nervousness due 
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to being a new diver. Diving below 

the surface and relying completely 

on life-support equipment can 

be nerve-racking at first. These 

feelings can lead to a significant 

catecholamine release, which can 

manifest as nausea after the dive. 

This may or may not be your case, 

but it is worth considering. 

The DAN website has more  

information and some recommen-

dations to combat seasickness.  

Visit DAN.org/health-medicine/

health-resources/diseases-conditions/

motion-sickness.

— Brandi Nicholson, MS, EMT-P

Q: I have had problems 

with both outer- and 

inner-ear infections. 

How can I prevent them from 

happening after a dive? 

A: 
There are ways to 

mitigate the risk of 

external ear infections 

(swimmer’s ear or otitis externa). 

Never clean your ear canal with 

items such as cotton swabs or other 

objects that might cause damage. 

Trauma to the external canal disrupts 

the protective epithelium that, along 

with earwax, prevents infection. 

A cleansing mixture of 50 percent 

isopropyl alcohol and 50 percent 

vinegar is inexpensive and easy to use. 

The key is using it properly. Put two 

to three drops in one ear first thing in 

the morning. Allow it to sit in the ear 

for five minutes, and then repeat with 

the other ear. Do this procedure again 

at night after finishing your diving 

for the day. The alcohol dries the ear, 

and the vinegar slightly changes the 

pH to make it difficult for bacteria 

to propagate. Remember that this 

is a preventative measure and not a 

treatment. If you are ever diagnosed 

with otitis externa, follow your 

doctor’s advice, and please don’t put 

this solution in your ears. 

The best prevention for middle-

ear infections (otitis media) is using 

a proper equalization technique. 

Repeated pressure injuries 

(barotraumas) cause congestion, 

which can lead to infection if the 

ear is unable to drain normally. 

Barotrauma can be difficult to 

differentiate from otitis media 

because the ear drums can appear 

similar in both conditions during 

an otoscopic exam. It is important 

to tell your physician when the 

symptoms began. 

Diving again before your 

symptoms are entirely gone 

lengthens your healing time, 

exacerbates the original injury 

and risks rupturing the tympanic 

membrane. You can find additional 

information about ears and diving 

on the DAN website at DAN.org/

health-medicine/health-resource/dive-

medical-reference-books/ears-diving. 

— Lana P. Sorrell, MBA, EMT, DMT

Q: I have been a breath-

hold diver for the 

past 14 years. I 

was diagnosed with stage IIIA 

non-small-cell lung cancer last 

April and had three rounds of 

chemotherapy and 27 rounds of 

radiation followed by a resection of 

the superior lobe of my right lung. 

A year later, I am in remission, 

and my surgeon stated that I could 

return to diving with a depth limit 

of just under 10 feet (3 meters). Is 

it safe to dive, and should I restrict 

my freediving to that depth? 

A: 
Although some divers 

may continue to actively 

dive with little or no 

limitations after recovery from a 

disease or surgery, lung disorders 

carry unique risks.  

Your surgeon’s depth restriction 

likely reflects some concern about 

your lung function and the possibility 

of air trapping. Shallow water, 

however, does not always mean it’s 

safe. Your lungs must tolerate rapid 

changes of volume with the pressure 

at shallower depths, and the greatest 

changes occur in the first 33 feet 

(10 meters). Remaining in shallow 

water does not reduce your risk of 

pulmonary injury. 

For scuba diving, two significant 

factors can limit your breathing 

capabilities: immersion in water 

and the increasing density of your 

breathing gas. 

Another issue is the impact of 

any fibrotic or scarred tissue in 
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Learn Boating Skills Online
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your lungs. After lung resection, 

your maximum breathing capacity 

could be severely reduced, which 

could impair your ability to tolerate 

exertions underwater. The surgery 

may have reduced your lungs’ 

elasticity or function. Any areas of 

air trapping may be prone to rupture 

with minimal overinflation. 

When planning a return to 

diving, you should consider your 

medical condition, any medications 

you take and the impact of diving 

on your body. Physical issues may 

reduce your exercise tolerance, and 

physiological processes such as 

lowered immunity and impaired 

blood clotting could be detrimental 

and possibly life-threatening. 

Chemotherapy can damage your 

immune system, skin (your body’s 

barrier), heart, lungs and other 

organs. Diving may expose you  

to an environment that you 

may not be able to tolerate in a 

weakened state. 

We recommend that you 

receive an assessment of your 

exercise capacity for compatibility 

with diving. Your physician will 

check your lung structure and 

function, which may include a 

pulmonary function test (PFT) and 

cardiopulmonary exercise test (CPX). 

If your doctor clears you for diving, 

you should keep medical history 

records with you every time you dive 

in case of an emergency. AD

— Shannon Sunset, CPT, NREMT- VFF

S
T

E
P

H
E

N
 F

R
IN

K



THE DIVEMASTER HAD GIVEN 

his usual excellent and detailed 

briefing, emphasizing that we 

would pass a rock face with several 

caves, but nobody should enter 

the caves under any circumstances. 

“Stick with me throughout the dive 

because there may be some powerful 

currents,” he reminded us. 

As we plunged into the water, I 

was on the divemaster’s heels. Seeing 

no sign of a current yet, I decided 

to risk a few peeks into the cave 

entrances. Those few minutes when I 

dropped below the rest of the group 

nearly sealed my fate.

When I emerged from my short 

diversion, the group was quite far 
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Having the appropriate safety gear with you

on every dive and knowing how to use iton every dive and knowing how to use it

are integral parts of being prepared, as areare integral parts of being prepared, as are

remembering your training and followingremembering your training and following

the dive briefing instructions.the dive briefing instructions.

By Anthony G. Holland

Surviving Triple DangersSurviving Triple Dangers
in the Maldivesin the Maldives
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ahead and moving swiftly. They were 

kicking hard to cross an underwater 

valley, resisting a powerful current that 

could blow everyone out to sea. The 

divemaster was waving for me to catch 

up, but my hard swim had dropped 

my tank pressure below where it 

should have been at this point in the 

dive. Experience had taught me that 

my air consumption would increase 

significantly if I continued to fight the 

current. I had to make a split-second 

decision: Surface and risk losing the 

group, or possibly run out of air while 

kicking harder to cross the current and 

catch up. 

After I quickly glanced at my 

pressure gauge, I realized that I 

would not make it despite my 

rigorous daily exercise routine and 

good physical shape. I waved off the 

divemaster, signaled that I was low 

on air and attempted a slow ascent. 

But suddenly my bubbles were going 

downward, and my depth gauge 

indicated an uncontrolled descent. A 

current was carrying me down and 

out to sea at the same time.

With little air in my tank, I knew 

I had to keep calm. I began inflating 

my buoyancy compensator device 

(BCD) in small spurts to try to stop 

the descent while keeping an eye on 

my depth. I had been as deep as 170 

feet in Cozumel years before, but that 

was with plenty of air and a team of 

divemasters and course instructors 

around me. This time I was all alone.

The downcurrent eventually 

weakened, and I began rising slowly 

after what seemed like a lifetime 

underwater. During my ascent I 

started spinning head over heels and 

around like a top. I clutched my 

regulator and mask to prevent the 

vortex from pulling them away from 

me. The currents finally released me, 

and I continued my slow ascent. At 

15 feet my gauge read empty, but I 

stayed there until it became too hard 

to breathe. I knew that the dive’s 

varying depths could have caused 

decompression issues, so I tried my 

best to stretch the safety stop.

Upon reaching the surface, I 

removed my regulator and took 

a huge breath of fresh air, feeling 

relieved that I had survived. Then I 

looked around and saw no sign of the 

islets from the beginning of the dive, 

other divers and, worst of all, the dive 

chase boat or the large dive ship. I 

was lost at sea in the Indian Ocean.

Trying to stay calm, I figured the 

crew would be looking for me. The 

ocean was placid on this beautiful, 

sunny day in the Maldives, but I 

knew the crew would have difficulty 

spotting one bobbing diver in the 

vast ocean. Recalling the many times 

I had practiced releasing a surface 

marker buoy (SMB) during safety 

stops on dives in Mexico and Bonaire, 

I reached into my BCD pocket 

and pulled out the 9-foot orange 

dive sausage I bring with me on 

every dive. Many dive buddies over 

the years had made fun of me for 

carrying that monster plastic balloon, 

but now it was going to be crucial 

for saving my life. I slowly filled it, 

making myself a bit dizzy from the 

many breaths it took, and soon had it 

sticking high above my head. 

After an hour I noticed a tiny 

dot moving along the horizon. I 

got out my signaling mirror and 

started wiggling it around in the sun, 

hoping to cast a flash of light in the 

dot’s direction. The dot began to 

take shape as a small boat moving 

in my direction. The dive chase 

boat was eventually close enough for 

me to discern three people on top, 

each staring right at me through 

binoculars and pointing, giving clear 

directions to the boat captain. 

Now within visual range, the two 

divemasters quickly signaled “Are 

you OK?” with their fists atop their 

heads, and I give the OK signal 

back. The captain masterfully and 

gently brought the boat close to 

me, and I smiled and joked with 

them, saying, “Wow! Three sets 

of binoculars! What’s all the fuss 

about?” Despite my comments, I 

was greatly relieved, having survived 

three life-threatening challenges in 

one day. One divemaster replied, 

“If we hadn’t spotted you, your next 

stop would have been Africa!”

I climbed aboard, lowered my gear 

to the deck, removed my wetsuit and 

sat in silence with my head leaning 

back against the wooden wall. Now 

safe, I pondered my incredible 

stupidity for not following the 

divemaster’s warnings and my great 

luck for having survived three of the 

most dangerous dive challenges of 

my life. A retired French doctor and 

his wife, who had joined the chase to 

find me, snapped my photo and later 

sent it to me. I call it “Portrait of a 

Foolish Man Pondering His Great 

Luck and Happiness To Be Alive.”

DAN DISCUSSION

We are pleased to hear a positive 

outcome of an event that could have 

turned tragic. This scenario has the 

following three takeaways:

• Always listen to the dive briefing, 

and follow all directions. The 

information is for a specific purpose 

— your safety.

• While we applaud having concern 

about possible decompression 

illness (DCI) and performing a 

precautionary stop to mitigate the 

risk, never run out of air. If your 

breathing-gas supply is critically low, 

get to the surface at a safe ascent 

rate, and then monitor for signs of 

DCI. It is better to deal with DCI 

on the surface than to run out of 

breathing gas at depth.   

• Always carry an SMB and reel, 

which are essential pieces of lifesaving 

equipment, especially in situations 

like this one. While many divers carry 

a 4-foot (1.2-meter) SMB, it may 

not be large enough to be visible from 

a great distance or in rough waters. 

At a minimum, divers should carry a 

6-foot (1.8-meter) SMB when diving 

in the ocean or large bodies of water 

such as the Great Lakes. AD
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THE FIRST STEP in ensuring the 

safety of staff, divers and the public 

is to develop a detailed awareness of 

the real risks present in all operations 

performed by dive businesses and 

professionals. Identifying hazards 

and assessing risks allow you to take 

practical and achievable mitigating 

steps. This preparedness leads to 

preventing accidents and injuries 

effectively and sustainably.

DAN® has produced a brief guide 

for anyone responsible for safety. 

The guide offers an introduction to 

identifying and understanding 17 of 

the most common areas of concern. 

These potential incident sources 

highlight the kinds of considerations 

that need attention and help 

operators to better understand how 

they might apply this knowledge to 

their businesses.

The following essential aspects 

could apply to many dive businesses:

• customer health and safety, 

including the need for proper 

screening and when to decline a 

customer’s request to go diving  

• travel and health advice,  

which is especially relevant 

for travel to remote and 

undeveloped regions

• staff health, safety and 

training, such as taking care of 

staff and ensuring that they  

are fully equipped to manage 

clients’ safety

• classrooms, retail shops and 

confined-water training sites

as areas of concern that may not 

be obvious

• boats and other vehicles, which 

have safety requirements and may 

also provide accommodations or 

adjustments for customers, staff or 

dive site access

• rental equipment and 

equipment workshops, for  

which operators need to ensure 

that all dive equipment remains 

functional and reliable 

• clean breathing-gas production, 

including safe handling of  

high-pressure equipment, filling 

dive cylinders and protecting 

divers’ health

• accident preparedness, especially 

for those occurring in uncommon 

or unexpected locations or 

involving hazards that exist 

outside of typical dive settings

• emergency action planning for 

dives and dive-support activities, 

which is essential for managing 

situations and limiting harm and 

damage as much as possible

These safety tips, which have been 

published individually in a range of 

publications, are now available in 

a single booklet at DAN.org/safety-

prevention/operation-safety. AD

Managing risk is an essential part 

of improving safety in the dive 

industry. DAN Safety Services 

strives to provide helpful guidance 

for all dive professionals and 

operators when they evaluate their 

safety practices.  

RESEARCH, EDUCATION & MEDICINE

RISK MITIGATION

Safety Tips for 
Dive Operators 
and Professionals
Text by Francois Burman; photos by Stephen Frink

“Identifying hazards and 

assessing risks allow  

you to take practical 

and achievable 

mitigating steps.”
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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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Magic in the Gulf
F L O W E R  G A R D E N  B A N K S  N A T I O N A L  M A R I N E  S A N C T U A R Y

The Madracis coral formation 
at Stetson Bank’s buoy 
three is a signature site at 
FGBNMS and often loaded 
with schools of creolefish.
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ABOUT 200 MILLION YEARS AGO, as continents were breaking up 
and drifting apart, the Gulf of Mexico started to form. As continental 
drift continued, salt and sediment deposits interacted to form the salt 
domes that are part of the unique nature of the Gulf ’s seafloor. Then 
about 10,000 to 15,000 years ago, the perfect combination of depth, 
sunlight, clear and warm water, current-riding coral planulae — likely 
from 400 miles away off the Mexican coast — and hard surfaces for 
coral attachment came together to create coral reefs at the East and West 
Flower Garden Banks.  

Near the turn of the 20th century, fishers described the two 
picturesque reefs full of colorful marine life about 100 miles south of 
the Texas–Louisiana border as “flower gardens,” and the name stuck. In 
1992 the Flower Garden Banks National Marine Sanctuary (FGBNMS) 
became the 10th U.S. marine sanctuary. The East and West Flower 
Garden Banks are about 13 miles apart and have caps of 250 and 100 
acres of coral reef, respectively. The tops of the two banks host more than 
20 species of corals, around 300 species of fish and an abundance of 
algae, sponges, cnidarians, bryozoans, crustaceans, mollusks, echinoderms 
and larger marine life. The Flower Garden Banks are among the 
healthiest coral reefs in the Western Hemisphere. 

The sanctuary expanded in 1996 to include Stetson Bank as the third 
reef. This smaller bank about 30 miles northwest of West Flower Garden 
Bank has slightly cooler water, where you will find fewer coral colonies 
yet a significant sponge population and more tropical fish. 

CORAL REEFS
Descending to the reef top at about 55 feet at either East or West Flower 
Garden Bank, a dense and extensive greenish blanket of sea life comes 
into view. Finning closer to the bottom reveals a remarkable expanse 
of tightly packed hard corals and sponges stretching to the underwater 
horizons 100 feet or more in every direction. Sea fans and soft coral 
whips typically seen on a Caribbean or Florida reef are absent here but 
can be found off the reef cap in the deeper and darker mesophotic zone 
beyond the 130-foot recreational dive limit. 

Green and brown star coral polyps cover the coral boulders, many 
of which are larger than a small car. Most formations are studded or 
fringed with orange and yellow sponges, and many take on subtle hues, 
fascinating shapes and surface patterns that make them appear as natural, 
living sculptures. Peculiar corals stand in toadstool shapes caused by 
bioerosion of their bases. 

Schools of blue creole wrasses, brown chromis and other damselfish 
hover over the mountainous star corals and symmetrical brain corals, 
while parrotfish, rock beauty angelfish and Spanish hogfish meander 
around the reef. Squirrelfish, eels and puffers hide in the shadows under 
the overhangs. Other tropical residents include barracuda, angelfish, 
reef butterflyfish, redspotted hawkfish and scrawled cowfish. Resident 
yellowhead jawfish along with visiting peacock flounders, stingrays and 
even nurse sharks occupy the sand patches and alleyways that section off 
the nearly continuous spread of corals.

After sunset hundreds of red night shrimp appear atop the reefs and 
reflect dive lights like miniature beacons shining amid sleeping parrotfish 
and a variety of crabs. Besides an impressive array of stony corals and 
Caribbean tropical fish, FGBNMS attracts much larger animals such as 
manta rays, loggerhead turtles and silky sharks. 

T E X T  A N D  P H O T O S  B Y 
J E S S E  C A N C E L M O  
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A loggerhead turtle rests on a gas platform, where it finds plenty of sponges to eat.

Below: Diver Debbie Cross hovers over a massive colony of spawning brain coral on the 
eighth night after the August full moon.



UNIQUENESS 

Several features, encounters 

and events make FGBNMS an 

extraordinary place to dive. Its 

remote location more than 100 

miles from shore translates to 

fewer divers and recreational hook 

and line fishers. This buffer from 

shoreline activities and development 

helps account for the exceptionally 

healthy coral reefs. It also requires 

extra vigilance in dive planning 

and execution since it’s in the open 

ocean with no nearby lees. No other 

recreational dive destinations for 

coral reefs in the continental U.S. 

are as remote as FGBNMS.

The annual mass coral spawning 

event at FGBNMS is more intense 

and spectacular than just about 

anywhere else in the Atlantic–

Caribbean region. Seven coral 

species are known to participate 

in this event that resembles an 

upside-down snowstorm. The tiny 

bundles of spawn gradually float to 

the surface, where the reproductive 

marvel occurs. This remarkable 

phenomenon usually happens seven 

to 10 days after the August full 

moon. The heaviest underwater 

blizzard often occurs in the evening 

of the eighth day after the full moon.

For reasons that scientists still 

do not fully understand, hundreds 

of scalloped hammerhead sharks 

abandon the cold inshore waters to 

feed in the warmer Gulf Stream gyres 

at the East and West Flower Garden 

Banks every year from February to 

early April. You are not guaranteed 

an encounter like in the Galápagos 

Islands, but FGBNMS is a superb 

alternative for seeing these animals in 

the U.S. Schools of spotted eagle rays 

in squadrons of a half dozen or more 

sometimes cruise through the area 

during the winter months. Winter 

diving conditions are less stable than 

in the summer, so be prepared if 

traveling from out of town.

Majestic and mysterious oceanic 

manta rays are present year-round, and 

manta aficionados have nicknames 

for the regulars and can quickly 

identify them by their unique body 

markings. These gentle plankton 

feeders appear when least expected 

and often entertain divers with soaring 

maneuvers and barrel rolls. 

Working with the National 

Oceanic and Atmospheric 

Administration (NOAA) Office of 

National Marine Sanctuaries, Joshua 

Stewart, Ph.D., and colleagues from 

the sanctuary used 25 years of data 

to determine that the manta rays at 

FGBNMS are smaller than typical 

populations studied around the 

world. This research, along with 

other evidence, confirmed that 95 

percent of the oceanic manta rays in 

the sanctuary are juveniles. Published 

in June 2018, the completed study 

supported recognizing FGBNMS 

as the first manta ray nursery. Two 

species of smaller Mobula rays, the 

lesser devil ray and sicklefin devil ray, 

sporadically cruise through the reefs 

during the spring and summer.

Whale shark encounters are also 

possible at FGBNMS, with sightings 

every summer but not on every 

trip or every week. There are no 

guarantees, and some years are better 

than others. You are most likely to 

spot them from July to September, 

when conditions are usually calmer 

on the surface. I have encountered 

whale sharks at all three sanctuary 

banks and the HI-A-389-A platform 

inside the East Flower Garden Bank 

boundary. Sometimes these gentle 

giants cruise straight through the 

reef without slowing down, and 

other times they will stay close to the 

surface and slowly circle your boat 

for an hour or more.

FGBNMS hosts 260 species 

of bony fish. That may not seem 

special, but the number of unusual 

fish found there is impressive. The 

odd, triangular, smooth trunkfish is 

typically black with white spots, but 

a variation found only at FGBNMS 

has a brilliant golden body with black 

and white spots. The cause of the 

color variant is unknown. Both blue 

and queen angelfish are abundant 

here, and the two species do more 

than mingle. They produce a hybrid 

called the Townsend angelfish, which 

has a variable mix of traits from its 

two parent species. The Mardi Gras 

wrasse, which features colorful body 

patterns reminiscent of its namesake, 

was first identified as a new species 

in 2008 and is found only in the 

sanctuary and some of Mexico’s reefs 

near Veracruz. You can also see the 

interesting and somewhat unusual 

knobbed porgy, yellowtail reeffish and 

tusked goby.

DIVING OIL AND GAS 

PLATFORMS

Most weekend and three-day, 

Monday–Wednesday weekday trips 

to FGBNMS include at least one 

dive at an oil and gas platform 

located a short distance from the 

East Bank. The unintended but 

serendipitous consequences of these 

industrial structures are the amazing 

ecosystems on, in and around them. 

Fuzzy white hydroids, red 

encrusting sponges and tiny colonial 

anemones blanket the steel surfaces, 

and varieties of colorful blennies rely 

on empty barnacle shells for safe 

havens from predators. Tessellated 

blennies poke out their heads enough 

to expose their flamboyant faces and 

otherworldly antlers. Yellow variations 

of seaweed blennies have lemon-

colored bodies with blue streaks 

radiating from their eyes. Angelfish, 

cocoa damselfish and butterflyfish 

flutter around large stands of purple 

and brown tube sponges attached to 

the structure’s legs. Schools of silky 

sharks regularly circle outside the 

framework, and loggerhead turtles 

sometimes feast on sponges attached 

to the artificial reefs.

STETSON BANK

Stetson Bank, the sanctuary’s third 

marine-life hotspot, is about 70 

miles south of Galveston, Texas, and 

about 30 miles northwest of the East 

and West Banks. Like those, it also 
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sits atop a salt dome. Unlike 
true coral reefs bedded on hard 
limestone, Stetson’s substrate is 
softer siltstone and claystone.

At only 36 acres, Stetson Bank 
is the smallest of the three reefs 
and supports a more modest 
range of coral, with at least nine 
species. It is still an exceptional 
dive by many measures. Stetson 
is a magnet for thrilling marine 
life such as rays, hawksbill turtles 
and sharks. The Stetson reef 
cap features a series of uplifted 
siltstone ridges and pinnacles 
encrusted with sponges and fire 
coral where spiny oysters, arrow 
crabs, feather dusters and an 
array of other invertebrates vie 
for space. 

The Sierra Madracis coral 
near mooring buoy three is not 
only the largest coral formation 
on Stetson, but it’s also one of 
the most visually stunning and 
lively displays of ten-ray star 
coral in the entire sanctuary. 
Schools of crimson creolefish 
hover overhead, while spotted 
morays poke out their heads 
from cubbyholes. The many 
recesses in the Madracis
formation also provide perfect 
hideouts for spiny lobsters. 

Stetson’s tropical fish 
community is denser and seems 
to have more juveniles than the 
other sanctuary reefs, making 
it a favorite for tropical fish 
watchers and photographers. 
Memorable encounters include 
spotted scorpionfish, flashy 
sailfin blennies in the sandflats 
at mooring buoy one and 
the golden variety of smooth 
trunkfish. A blue cruiseway 
periodically frequented by 
sharks is just off the steeply 
sloped north wall along the 

edge of the reef cap from buoys 
one to three.

SANCTUARY EXPANSION
An effort to further expand 
FGBNMS began in 2007. 
Exhaustive marine biological 
research, scientific analysis, 
consultations with agency 
partners, and inputs from 
stakeholders and the general 
public culminated with a 
2016 expansion proposal. 
After further conversations, 
recommendations and public 
feedback, NOAA evaluated and 
revised their earlier expansion 
recommendations. 

In January 2021, NOAA 
released its Final Rule to the 
Federal Register specifying 
the sanctuary expansion from 
three reefs and 56 square miles 
to 17 reefs and 160 square 
miles. The expansion and its 
protective restrictions took 
effect on March 22, 2021. 
The expanded sanctuary is 
like a necklace of connected 
bank boundaries that stretches 
across the Outer Continental 
Shelf. Of the 14 new sanctuary 
banks, three have reef caps 
within recreational dive limits, 
but the tops of two of the three 
are close to 130 feet. 

Sonnier Bank, located 83 
miles off the Louisiana coast, is 
a cluster of eight peaks, two of 
which are within recreational 
depth. Its terrain resembles 
Stetson Bank but with outcrops 
loaded with elephant ear sponges 
and fire corals. Vast schools of 
horse-eye jacks cruise the reef 
tops, and roughtail stingrays are 
often visible in the sand patches. 

Bright Bank, 124 miles off 
the Louisiana coast, tops off 
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From top: Whale sharks appear sporadically at FGBNMS during the summer. 
• A graysby in all of its colorful splendor helps light up the reef. • FGBNMS 
is the first nursery for oceanic manta rays. • Diver Vivian Dunlop gazes at a 
gas platform that hosts a thriving community of marine life. • A scalloped 
hammerhead shark cruises the blueway off Stetson Bank’s north dropoff.
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at 112 feet deep. Several coral-

studded boulders are scattered 

across the bottom among hovering 

schools of brown chromis and 

creolefish. An excavated pit with 

abandoned equipment is the scar 

of a treasure-hunting misadventure 

from a previous era. 

Geyer Bank is a tiny, pear-

shaped formation about 30 miles 

east of East Bank. It has two 

peaks, with the shallowest jutting 

to 105 feet deep. The payout of 

this advanced dive is the massive 

swarms of reef butterflyfish so 

dense you’d think you are on a 

Pacific reef. Most of the other 

banks in the expanded sanctuary 

have depths near or beyond 200 

feet, but McGrail Bank to the 

east of Geyer is a true hard-coral 

reef that starts at 144 feet and is 

accessible to technical divers.

If you like the idea of a 

liveaboard adventure with remote, 

open-ocean diving where your 

dive boat is likely the only one 

on the reef, you’ll love a trip 

to Flower Garden Banks. It 

remains one of the best-kept 

secrets for wilderness diving 

in the continental U.S., where 

you can expect rare encounters 

such as a longlure frogfish on a 

sponge, scalloped hammerhead 

sharks feeding or a whale shark 

swimming by. After more than 

50 years of diving in destinations 

all over the world, I never take 

for granted my trips off the 

Texas coast for the magic of my 

hometown reefs. AD

“For ror reaseasons tons thahat
sciciententisists sts still do not fully
underunderstand, hundrand, hundreds ofeds of
scalloped hammeroped hammerheahead
sharharks aks abandon tbandon the coldhe cold
insinshorhore we waterers ts to fo feed ineed in
the warmer Guarmer Gulf Slf Strtreameam
gyrgyres at tt the Ehe Easast and Wt and West
Flower Garower Garden Banksden Banks
every yevery yearear.….…””

Getting there: Three dive operators 

visit FGBNMS: one scheduled and two 

by charter. Boats cannot anchor in the 

sanctuary, so all boats use mooring 

buoys; East Bank has seven, and West 

Bank and Stetson have five each. The 

two charter operators cater primarily 

to spearfishers for trips outside 

the sanctuary but occasionally 

make trips inside the sanctuary 

with photographers and other non-

spearfishers. The three operators 

are an hour to 90-minute drive from 

Houston. Divers beyond a reasonable 

driving distance can fly into Houston’s 

William P. Hobby Airport or George 

Bush International Airport just north 

of metropolitan Houston. 

Conditions: The summer season is 

May through October, with mid-July 

to mid-September as the best time 

for good weather and flat seas. The 

winter season (when hammerhead 

sharks are active) is weekends only 

from February through April. Water 

temperatures vary from the high 

60s°F to lower 70s°F in the winter 

and get progressively warmer in 

the summer from the high 70s°F to 

mid-80s°F. Visibility at the East and 

West Flower Garden Banks ranges 

from 75 to 150 feet year-round. At 

Stetson Bank, visibility can be more 

than 100 feet in the summer but 

drops to 40 to 60 feet in the winter.

Currents at FGBNMS vary greatly 

and can change considerably 

during a dive, but even when 

there’s a swift current at the 

surface, swimming can be easy on 

the bottom. On occasion strong 

currents require hand-over-hand 

maneuvering on the surface line 

leading to the main downline. 

Gloves are good to have for 

descents and safety stops. 

The tops of the reefs are at 

depths of 60 to 65 feet, and typical 

dive profiles are 65 to 95 feet. 

Since the reefs are in the open 

ocean up to 115 miles off the coast, 

divers should have intermediate or 

advanced skills. Safety sausages are 

mandatory in case of an unplanned 

ascent resulting in separation from 

the boat.

Reef health: With coral reefs 

declining worldwide, it’s prudent 

to take steps to prevent the spread 

of stony coral tissue loss disease 

that has affected Florida and the 

Caribbean. The sanctuary has 

guidelines for divers with specific 

gear-disinfection instructions at 

flowergarden.noaa.gov/protection/

preventcoraldisease.html.

How to Dive It
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A midnight parrotfish 

cruises the colorful coral-

encrusted mast of the  

El Aguila wreck. 



Roatán
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LOCATED IN THE BAY ISLANDS OF HONDURAS, 

Roatán is a tropical gem nestled in the turquoise waters of 

the Caribbean Sea. No matter how many times I approach 

for landing, the view of this lush, mountainous island 

ringed by coral reefs never ceases to take my breath away. 

The largest of the Bay Islands, Roatán sits about 30 miles 

off the Honduran coast between Utila and Guanaja. Its 

fringing reef system makes up the southernmost edge of the 

Mesoamerica Reef (the world’s second-largest reef system) 

and is arguably Roatán’s biggest attraction. Approximately 

30 miles long and 5 miles at its widest point, the island 

offers a diverse topography above and below the surface. 

It blends a rustic charm with modern comforts to create a 

truly authentic experience for travelers.

My history on Roatán dates back to 2000, when I 

arrived via an unexpected detour. Having just quit my 

corporate job in New York City, I was backpacking 

through Central America and ended up in Utila to do 

some diving. After a few fun-filled days, I got sick, and 

the doctor insisted I go to Roatán for a proper evaluation. 

Despite my ardent protests, I was escorted into a three-

seat plane with the promise I could return the next day if 

everything checked out. 

Let’s just say I am glad I brought my bags. After getting 

a quick checkup and IV fluids for dehydration, I felt 

like a new woman, and the beach village of West End 

immediately felt like home. Instead of spending one day, I 

ended up staying for five weeks — a familiar Roatán tale. 

Then I returned a month later to do my divemaster and 

instructor training and quickly got a job as an instructor, 

making Roatán one of the best detours I ever made.

The island was a bit quieter and simpler back then, 

with fewer dive shops and tourists, more dirt roads and no 

widespread communications — only one dial-up internet 

café. If you wanted to see someone, you had to go and 

find them, which fostered a deep community connection. 

At the end of each day, everyone would wander down to 

the local beach bar to watch the sunset and share dive 

stories over a few cold beers. 

We would talk about the amazing visibility, our turtle 

and eagle ray encounters, macro critters we spotted or a 

new swim-through we discovered. We would debate the 

best way to dive the wreck or explore the canyons and 

share the most recently spotted seahorse locations. On the 

most exciting days we would brag about swimming with 

pods of dolphins, encountering whale sharks or spotting 

the elusive hammerhead. We would end our days staring 

at the horizon as the sun set, trying to see the elusive 

green flash. In this regard, nothing has changed. The dive 

community is still close-knit but extremely inclusive and 

accessible to divers of all levels. 

The topside landscape is different in Roatán now, 

with newly paved roads, more dive centers and hotels, 

a wide variety of tourist attractions and businesses, and 

ubiquitous Wi-Fi. While the island is developing, the vibe 

and community culture have remained the same — that’s 

what makes Roatán so special and why I call it home. 

It’s not uncommon for a first-time visitor to become 

a repeater, an extended-stay guest or even a new 

homeowner. Roatán has a certain charm and a particular 

way of making you feel at home. Many of us locals 

affectionately refer to this as “the vortex” — you may 

leave, but eventually the island draws you back. I spent 

three years there before setting off to explore what the rest 

of the world had to offer. My work and travels took me to 

some of the most popular dive destinations in the world: 

Indonesia, Australia, Palau, Fiji, Papua New Guinea and 

others. I spent a decade exploring the rich, biodiverse 

Indo-Pacific waters before Roatán pulled me back home. 

When I returned, the island community welcomed me 

back as if not a day had passed. The vortex is real. 

Roatán offers something for just about any type of 

traveler: from deserted, coconut-palm-lined beaches to 

bustling tourist villages, lush jungles and busy waterfronts 

that provide all the food, beverages and activities travelers 

often crave. While more touristic markets and attractions 

have popped up, the island has avoided the cultural 

sterilization that often happens in more developed 

Caribbean destinations. It’s casual (flip-flops are all you 

need) and easy to navigate, and it offers excellent value 

in diving and accommodation, which is another great 

equalizer that brings together people. It’s a great place 

for solo travelers because it won’t take long to make fast 

friendships — some that might last a lifetime.  

For nondiving companions or nondiving days, there are 

endless adventures and activities to choose from, such as 

zip lining, deep-sea fishing, island tours by land or boat, 

handline fishing, wildlife experiences, birding, jungle 

hikes, botanical gardens, a microbrewery, rum tasting and 

kite surfing. There is something for every taste, budget 
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and lifestyle, and new and creative 
offerings pop up all the time. 

ROATÁN DIVING  
As much as there is to do topside, 
it is the reef that put Roatán on the 
tourist map. It’s arguably some of 
the best and most affordable diving 
in the Caribbean. The fringing 
reef is positioned at the edge of the 
Cayman Trench and offers diverse 
underwater topography and dive sites 
just moments from shore. With steep 
walls, sloping reefs, shallow coral 
gardens, sandy patches, mangroves, 
swim-throughs, canyons, caves and 
several exciting wrecks, Roatán has 
something for every diver.  

Roatán also offers convenient and 
low-maintenance diving. The waters 
are clear, blue, calm and typically 
not subject to strong currents. The 
short, easy boat rides provide a lot of 
scheduling flexibility to dive the plan 
you like. Casual divers can hop out 
for a quick, one-tank dive and then 
spend the day drinking cocktails on 
the beach. Die-hards can fit in as 
many as three or four dives a day 
with plenty of time in between for 
baleadas — a fresh tortilla filled with 
beans, egg, avocado and whatever 
you like — a Roatán specialty.  

This easy vibe makes Roatán the 
perfect place to get your gills wet 
for the first time, get certified, learn 
specialties, go pro with divemaster 
or instructor training, learn and 
practice underwater photography, 
test new dive or photo gear, take a 
freediving course or explore technical 
diving. There is a dive culture 
here for everyone. You can even 
experience Roatán’s reefs up to 2,000 
feet deep in a submarine. The ideal 
conditions make the island a great 
place for friends and family of varying 
experience levels to dive together 
without affecting anyone’s enjoyment. 

With many dive sites all around the 
island and more being discovered, you 
can find somewhere new to explore 
or a different way to dive an old 
favorite. Roatán dive professionals are 

passionate and creative and are always 
coming up with fresh dive experiences. 
Talk to locals about your favorite type 
of diving, and they will likely come up 
with an imaginative, funky plan that 
suits your style. While Roatán is not 
known for muck diving, for example, 
there are knowledgeable, eagle-eyed 
dive professionals who would be keen 
to take you critter hunting in 5 feet 
of water for an hour or two. Be sure 
to bring your magnifiers for these tiny 
creatures, some extra weight and your 
best buoyancy control so you don’t stir 
up the bottom. 

Easy conditions and short boat 
rides make it an ideal place for night 
diving. Not only can you see many 
different species at night such as more 
nudibranchs and maybe a hunting 
octopus, but you can also often see 
the bioluminescent “string of pearls.” 
If the moon phase and conditions 
are right, your guide will ask you to 
turn off your lights and watch the reef 
come to life. The magical sight that 
looks like thousands of strands of fairy 
lights hanging vertically in the water is 
the mating display of ostracods. 

For the more advanced and 
adventurous divers, Roatán also has 
a blackwater dive experience upon 
request. This dive centers around 
lights placed in the water column 
to attract the weird and wonderful 
critters and larval species from the 
deep. The otherworldly experience 
makes you feel like you are hunting 
aliens in space. 

As for marine life, Roatán has 
all the usual suspects you expect to 
see in Caribbean waters, including 
sea turtles, eagle rays and stingrays, 
moray eels, a plethora of schooling 
and large fish, and various shrimp, 
blennies, gobies and crabs as well 
as flamingo tongues, lettuce sea 
slugs and other cowries. Slightly less 
common marine life includes nurse 
sharks, frogfish, seahorses, pipefish, 
pipehorses, a variety of nudibranchs, 
tarpon, dolphins, hammerheads, 
whale sharks and the occasional 
manta. The island also sometimes 

gets some pelagic migrations that 
offer exciting and elusive blue-water 
encounters with orcas, sperm whales 
and pilot whales, among others. 

Certain times of year provide 
opportunities to see some special 
things. You might find swarms of 
silversides in particular caves and 
swim-throughs in June, July or 
possibly other times of the year, and 
May is a great time to spot juvenile 
trunkfish. My insider tip is to get 
friendly with our local conservation 
experts and offer to volunteer your 
time. It might lead to some exciting 
dive opportunities. 
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“As much as 
there is to do 
topside, it is the 
reef that put 
Roatán on the 
tourist map.”
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One of my favorite Roatán dive 
experiences is the seamounts, about 
a 45-minute boat ride offshore. 
This trip is a half-day, two-tank dive 
excursion that requires favorable 
weather conditions and calm seas 
due to its exposed nature. These 
seamounts are for experienced divers 
because they sit a bit deeper (starting 
at about 40 to 70 feet, depending 
on the dive site) and are subject to 
strong currents. If you can make the 
dive, you’ll see plenty of action. Not 
only is the coral beautiful here, but 
you also get many large schools of 
fish, including barracudas, jacks and 

spadefish. A curious resident nurse 
shark is usually happy to buzz in 
close for a photo opportunity. The 
trips to and from the seamounts and 
the surface interval provide fantastic 
opportunities to see bigger things 
such as dolphins, pelagic sharks 
and, if you’re extremely lucky, 
whale sharks. 

CORDELIA BANKS AND 
CONSERVATION 
One of Roatán’s most rare and 
precious underwater resources is 
Cordelia Banks, home to a truly 
unique coral phenomenon. This 

protected area encompasses four 
coral banks, including Smith Bank, 
which is home to approximately 52 
acres of staghorn coral. This species 
has had a population loss of more 
than 90 percent throughout the 
Caribbean since the 1980s. 

Located in the southwest part 
of the island between two of its 
most populated areas, Cordelia is 
a natural wonder and one of the 
few remaining known sites in the 
Caribbean with a large staghorn 
population. There are hypotheses on 
why these vast coral fields survived 
the mass extinction of this species, 

An inquisitive nurse shark 
comes in for a close 

encounter with a diver at 
Roatán’s seamounts.
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Clockwise from top: Turtle encounters are frequent on the north and west sides of Roatán’s reefs. • A grouper nestles itself 
between two large barrel sponges on one of Roatán’s north walls. • A squid takes refuge among the vast fields of staghorn 
coral at Cordelia Banks. • The protected area at Cordelia Banks is home to an incredible 52 acres of endangered staghorn 
coral. • Swarms of silversides often appear in certain caves and swim-throughs in the summer.
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Getting there: Juan Manuel Gálvez International 

Airport (RTB) on Roatán has direct flights year-

round from Atlanta, Dallas, Houston, Miami, 

Minneapolis, Montreal and Toronto. Carriers 

operate these flights only on certain days of 

the week according to the season. Additional 

flights are available from mainland Honduras 

out of Copan, La Ceiba, San Pedro Sula and 

Tegucigalpa. Public ferries and private charters 

are other options. 

Conditions: Roatán is excellent year-round, but 

be aware of changing weather and seasons. The 

high season runs from mid-December through 

April. November through April are the coolest 

months. Late October through February is the 

winter rainy season, so stronger winds and more 

rain are possible. Roatán’s fringing reef provides 

diving on all sides of the island, so there is 

always somewhere to dive whatever the weather. 

The water is warm year-round, usually in the 

mid-80s°F, with excellent visibility ranging from 

66 to 100 feet.

Entry requirements: Visitors from the U.S. can 

find international travel information, passport 

requirements, current advisories and COVID-19 

testing requirements at travel.state.gov.

but there is still so much that we don’t know. Researchers 

are working hard to determine whether specific patches 

can be used as genetic banks or breeding grounds for 

surrounding areas, which are essential for reef growth and 

important in providing fish habitats. Given its level of 

importance, the vast majority of Cordelia is protected and 

not open to divers, but you can explore some stunning 

fringe areas.

CORAL RESTORATION

Several coral restoration efforts are using fragments from 

Cordelia Banks to populate coral nurseries around the 

island. These nurseries consist of what look like giant 

Christmas trees decorated with coral ornaments. Made 

from PVC pipe and fiberglass rods, the trees are attached 

to the seafloor with moorings. Divers collect healthy coral 

samples, which are then fragmented and hung from the 

trees with monofilament and metal crimps to grow until 

they are large enough to put back on the reef. 

Roatán’s nurseries are stocked with two endangered 

coral species, elkhorn and staghorn, which are two of  

the most critical once-abundant species in the Caribbean. 

Each tree holds a single genotype to preserve genetic 

diversity and is cleaned regularly until it is time to  

replant the corals. 

Staghorn corals are ready for outplanting when they 

grow to about 1 foot long and have many branches and 

no diseased spots, which takes approximately six to nine 

months. Elkorn corals need to be about 4 inches, which 

can take nine to 12 months. When the corals are ready to 

leave the nursery, they are planted on the reef in clusters 

to fuse as they grow, and a portion is tagged to assist in 

research and monitoring. 

Any diver visiting Roatán can participate in coral 

restoration. Select dive centers offer the opportunity to 

learn about the project and the option of diving a nursery 

to help clean the coral trees or participating in a survey dive 

to monitor the condition of recently replanted coral. 

ROATÁN MARINE PARK

Conservation is a huge part of Roatán’s culture, thanks 

in large part to the close-knit dive community and most 

notably the Roatán Marine Park (RMP). This community-

based nonprofit organization works tirelessly in education, 

training, conservation and research. The RMP relies heavily 

on donations to fund essential patrols that protect the reef 

and to install and maintain mooring buoys. It also engages 

in educational endeavors, community-outreach programs 

and efforts to treat and slow stony coral tissue loss disease. 

Visitors can help by making a simple donation, visiting 

the RMP store, taking a workshop to learn how to help 

control the lionfish population, volunteering or buying a 

mooring buoy (that you get to name).

For more information, visit roatanmarinepark.org. AD

HOW TO

An aerial view of Roatán’s West 

Side and beautiful fringing reef
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The anti-aircraft guns still point skyward on the 
wreck of the I-52 as they did while the submarine 
was on the surface after meeting its German 
counterpart and before diving to attempt an 
escape from the approaching U.S. fleet.
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OPERATION 
RISING 
SUN
A PROJECT OF EXTREMES
B Y  J O E  P O E

THE STORY OF THE SEARCH FOR THE JAPANESE 
SUBMARINE I-52 is one of two discoveries separated by time 
and purpose. In the dark of night on the open Atlantic Ocean in 
1944, a group of U.S. Navy anti-submarine ships searched for a 
clandestine meeting between German and Japanese naval crews. 
Operating on captured intelligence, they sought to surprise 
and sink the two submarines that were supposed to exchange 
military information. Half a century later, the I-52 still rested 
undiscovered on the seafloor, but this time the search was in the 
dark of the deep ocean in pursuit of possibility, not destruction.

In the course of World War II, the Axis powers agreed to 
transfer resources between their countries using submarines, 
which were harder to locate and sink than surface ships. The 
secret exchanges between Germany and Japan, which the 
Japanese called Yanagi missions, relied on round-trip voyages 
from Japan to German-occupied France and back. Of the 
first few submarines that attempted the long route around 
South Africa’s Cape of Good Hope, only the I-8 completed 
the entire round trip. 

The fifth Japanese submarine to attempt a Yanagi mission, 
the I-52, was a massive vessel at 356 feet long with a 31-foot 
beam. The ship departed Kure, Japan, on March 10, 1944, 
with a crew of 95 officers and enlisted submariners as well 
as 14 civilian engineers and technicians, who were poised 
to bring back military information to Japan. The sub also 
carried a cargo of raw materials to help supply the German 
war effort. While en route to Lorient, France, the I-52
received a message on June 6, 1944, that the Allies had 
landed in Normandy and might control the French port 
before the submarine would arrive. For now, the sub had 
orders to rendezvous with the German submarine U-530 west 
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ofof the Cape Verde Islands in theeof the Cape Verde Islands in the

middle of the Atlantic Ocean.middle of the Atlantic Ocean.dlemiddle of the Atlantic Ocean.Atlmiddle of the Atlantic Ocean.

The two ships met and transferredThe two ships met and transferredThe two ships met and transferredhipThe two ships met and transferredanThe two ships met and transferredanThe two ships met and transferred

three crew members and a radarhreethree crew members and a radarrsthree crew members and a radarathree crew members and a radarrathree crew members and a radar

detector from the U-530 to the I-52.detector from the U-530 to the I-52.fdetector from the U-530 to the I-52.omdetector from the U-530 to the I-52.0detector from the U-530 to the I-52.todetector from the U-530 to the I-52.I-5detector from the U-530 to the I-52.

UnknUnknown to Japan or Germany, theUnknown to Japan or Germany, theorUnknown to Japan or Germany, theyUnknown to Japan or Germany, thethUnknown to Japan or Germany, the

U.S. Navy had been interceptingU.S. Navy had been interceptingSU.S. Navy had been interceptingNavyU.S. Navy had been interceptingU.S. Navy had been interceptinghU.S. Navy had been interceptingdU.S. Navy had been interceptingbeU.S. Navy had been interceptingptingU.S. Navy had been intercepting

communications from the I-52 sincecommunications from the I-52 sincenicatiocommunications from the I-52 sincefcommunications from the I-52 sinceomcommunications from the I-52 sincethecommunications from the I-52 sinceIcommunications from the I-52 since5communications from the I-52 since

its first transmission and had sentits first transmission and had sentits first transmission and had sentdits first transmission and had senthadits first transmission and had sentseits first transmission and had senttits first transmission and had sent

thethe USS Bogue escort aircraft carrierUSSthe USS Bogue escort aircraft carrierBthe USS Bogue escort aircraft carriergthe USS Bogue escort aircraft carrierthe USS Bogue escort aircraft carrier

ggroup to destroy both ships at theupgroup to destroy both ships at theygroup to destroy both ships at thepgroup to destroy both ships at thehgroup to destroy both ships at the

rendezvous. Avenger torpedo bombersrendezvous. Avenger torpedo bombersdrendezvous. Avenger torpedo bombersAvengerrendezvous. Avenger torpedo bomberstorpedorendezvous. Avenger torpedo bombersbombrendezvous. Avenger torpedo bombers

ththat launched from the Bogue sank thetthat launched from the Bogue sank thelthat launched from the Bogue sank thehthat launched from the Bogue sank theBoguethat launched from the Bogue sank thesthat launched from the Bogue sank thekthat launched from the Bogue sank thehethat launched from the Bogue sank the

submergsubmerging I-52 with no survivors.nosubmerging I-52 with no survivors.susubmerging I-52 with no survivors.ivorssubmerging I-52 with no survivors.

Author and former NavyAuthor and former NavyhorAuthor and former NavyandAuthor and former NavyfAuthor and former NavyrmerAuthor and former NavyNavyAuthor and former NavyAuthor and former Navy

submarine officer David W. Jourdansubmarine officer David W. Jourdanmarinsubmarine officer David W. Jourdanfficesubmarine officer David W. Jourdansubmarine officer David W. JourdanDavidsubmarine officer David W. JourdanWsubmarine officer David W. JourdanJsubmarine officer David W. Jourdandasubmarine officer David W. Jourdan

chronicles the sinking and discoveryhronchronicles the sinking and discoverylchronicles the sinking and discoveryhechronicles the sinking and discoverykingchronicles the sinking and discoverydchronicles the sinking and discoverydchronicles the sinking and discovery

of the I-52, the last Japaneseof the I-52, the last Japanesetheof the I-52, the last JapaneseIof the I-52, the last Japanese2,of the I-52, the last Japanesethof the I-52, the last JapaneseJaof the I-52, the last Japanese

submarine bound on a Yanagisubmarine bound on a Yanagibmsubmarine bound on a Yanagiousubmarine bound on a Yanagi

mission for Europe. Building on hismission for Europe. Building on hisnmission for Europe. Building on hisfmission for Europe. Building on hisomission for Europe. Building on his

pprevious series of books coveringbprevious series of books covering

similar topics, Jourdan recounts insimilar topics, Jourdan recounts inssimilar topics, Jourdan recounts inJsimilar topics, Jourdan recounts intssimilar topics, Jourdan recounts in

Operation Rising Sun: The SinkingOperation Rising Sun: The SinkingnOperation Rising Sun: The SinkingSiOperation Rising Sun: The Sinking

of Japan’s Secret Submarine I-52 theof Japan’s Secret Submarine I-52 theapof Japan’s Secret Submarine I-52 thenof Japan’s Secret Submarine I-52 the

Navy’s initial search for the submarineNavy’s initial search for the submarineNavy’s initial search for the submarinefNavy’s initial search for the submarine

during the war alongside the searchduring the war alongside the searchnduring the war alongside the searchoduring the war alongside the search

for its remains 50 years later.for its remains 50 years later.sfor its remains 50 years later.5for its remains 50 years later.

After graduating from the U.S.After graduating from the U.S.adAfter graduating from the U.S.

Naval Academy and serving as aNaval Academy and serving as aANaval Academy and serving as a

commissioned officer on a nuclearcommissioned officer on a nuclearmmcommissioned officer on a nuclearcommissioned officer on a nuclearlcommissioned officer on a nuclear

submarine during the Cold War,ubsubmarine during the Cold War,Wsubmarine during the Cold War,

Jourdan began his career as a physicistJourdan began his career as a physicistgJourdan began his career as a physicist

at the Applied Physics Laboratoryat the Applied Physics Laboratoryabat the Applied Physics Laboratory

of Johns Hopkins University.of Johns Hopkins University.eof Johns Hopkins University.of Johns Hopkins University.

He honed his expertise in navalHe honed his expertise in naval

oceanographic database systems andoceanographic database systems and

developed software and algorithms todeveloped software and algorithms todeveloped software and algorithms to

analyze submarine and autonomousanalyze submarine and autonomous

underwater vehicle navigation.underwater vehicle navigation.hunderwater vehicle navigation.

The Navy utilized Jourdan’s workThe Navy utilized Jourdan’s workThe Navy utilized Jourdan’s work

to enhance its ability to track nuclearto enhance its ability to track nuclearto enhance its ability to track nuclear

submarines. He founded a company,submarines. He founded a company,

Meridian Sciences (now Nauticos), toMeridian Sciences (now Nauticos), to

support and perform ocean expeditionsusupport and perform ocean expeditions

using his RENAV (renavigation)using his RENAV (renavigation)nusing his RENAV (renavigation)using his RENAV (renavigation)

ssystem — a reverse-engineeringmsystem — a reverse-engineering

algorithm that helps project possiblealgorithm that helps project possiblealgorithm that helps project possiblegoalgorithm that helps project possiblemalgorithm that helps project possible

destinations from incomplete positionaldestinations from incomplete positionalnadestinations from incomplete positionalndestinations from incomplete positionaldestinations from incomplete positional

data. In 1995 the enigmatic maritimedata. In 1995 the enigmatic maritime95data. In 1995 the enigmatic maritime

reresearcher Paul Tidwell sought theirearresearcher Paul Tidwell sought theirrresearcher Paul Tidwell sought theirlresearcher Paul Tidwell sought theirirresearcher Paul Tidwell sought their

helphelp to find the I-52.ohelp to find the I-52.help to find the I-52.dhelp to find the I-52.thhelp to find the I-52.Ihelp to find the I-52.

TidwellTidwell had discovered a JapanesehadTidwell had discovered a JapanesediTidwell had discovered a JapanesecTidwell had discovered a JapaneseaTidwell had discovered a JapaneseJTidwell had discovered a JapaneseeTidwell had discovered a Japanese

manifestmanifest stating that 146 goldstatingmanifest stating that 146 goldthatmanifest stating that 146 gold146manifest stating that 146 goldgoldmanifest stating that 146 gold

barsbars stored in 49 metal boxes andstoredbars stored in 49 metal boxes andinbars stored in 49 metal boxes and49bars stored in 49 metal boxes andmetalbars stored in 49 metal boxes andboxesbars stored in 49 metal boxes andandbars stored in 49 metal boxes and

weighingweighing 2 metric tons were loaded2weighing 2 metric tons were loadedmetricweighing 2 metric tons were loadedonsweighing 2 metric tons were loadedreweighing 2 metric tons were loadedloadedweighing 2 metric tons were loaded

ontoonto the I-52 as it was leaving on itsheonto the I-52 as it was leaving on itsIonto the I-52 as it was leaving on its2onto the I-52 as it was leaving on itssonto the I-52 as it was leaving on itswonto the I-52 as it was leaving on itssonto the I-52 as it was leaving on itslonto the I-52 as it was leaving on itsaonto the I-52 as it was leaving on itsononto the I-52 as it was leaving on itstsonto the I-52 as it was leaving on its

journey. The gold would be worthjourney. The gold would be worthneyjourney. The gold would be worthTjourney. The gold would be worthgjourney. The gold would be worthwjourney. The gold would be worthujourney. The gold would be worthdjourney. The gold would be worthejourney. The gold would be worth

milmillions, and Tidwell had investors,millions, and Tidwell had investorsdmillions, and Tidwell had investorsemillions, and Tidwell had investorshmillions, and Tidwell had investorsdmillions, and Tidwell had investors

who wanted a large chunk of it. Hehwho wanted a large chunk of it. Hewwho wanted a large chunk of it. Heewho wanted a large chunk of it. Heuwho wanted a large chunk of it. He

hhad been searching for the submarinedhad been searching for the submarinebhad been searching for the submarinenhad been searching for the submarine

sisince 1990, and his extensive research9since 1990, and his extensive researchssince 1990, and his extensive researchesince 1990, and his extensive research

into government files from Worldinto government files from Worldiinto government files from Worldinto government files from Worldrinto government files from World

War II had convinced him that heaWar II had convinced him that henWar II had convinced him that hetWar II had convinced him that he

knknew just where the I-52 had sunk.hknew just where the I-52 had sunk.2knew just where the I-52 had sunk.uknew just where the I-52 had sunk.

Tidwell hired Meridian toTidwell hired Meridian toMTidwell hired Meridian toaTidwell hired Meridian to

provide operational support forprovide operational support foriprovide operational support fornprovide operational support forpprovide operational support for

an expedition to locate the wreck,an expedition to locate the wreck,ean expedition to locate the wreck,han expedition to locate the wreck,

which necessitated a large shipwhich necessitated a large shipewhich necessitated a large shipgwhich necessitated a large ship

with side-scan sonar and deep-with side-scan sonar and deep-owith side-scan sonar and deep-

sea photographic and dredgingsea photographic and dredging

capabilities. The Russian researchcapabilities. The Russian researchrcapabilities. The Russian research

vessel Yuzhmorgeologiya would takevessel Yuzhmorgeologiya would takeovessel Yuzhmorgeologiya would take

Tidwell and investors to the site heTidwell and investors to the site hehTidwell and investors to the site he

had identified as the submarine’shad identified as the submarine’shad identified as the submarine’smhad identified as the submarine’s

final resting place. The expeditionfinal resting place. The expeditionfinal resting place. The expeditionpfinal resting place. The expedition

began in April 1995 with highbegan in April 1995 with highhbegan in April 1995 with high

hopes and expectations of discoveryhopes and expectations of discoverydhopes and expectations of discovery

and treasure. After two weeks ofand treasure. After two weeks ofkand treasure. After two weeks of

seasickness, anxiety, austere rationsseasickness, anxiety, austere rations

and fruitless passes using sonar toand fruitless passes using sonar to

“mow the lawn” of the ocean floor“mow the lawn” of the ocean floor“mow the lawn” of the ocean floor

17,000 feet below, time and food17,000 feet below, time and food

were running out. Tidwell was readywere running out. Tidwell was ready

to call the search a failure.to call the search a failure.

Questioning whether their searchQuestioning whether their search

location was accurate, Tidwelllocation was accurate, Tidwell

finally invited Jourdan to performfinally invited Jourdan to performfinally invited Jourdan to perform

his mathematical magic on thehis mathematical magic on the

navigational information from thenavigational information from the

various participants in the 1944 battle.various participants in the 1944 battle.

Jourdan redirected the expeditionJourdan redirected the expedition

to an entirely different site, and theto an entirely different site, and the

search for the missing I-52 finally paidsearch for the missing I-52 finally paidsearch for the missing I-52 finally paid

off. The investors didn’t get any gold,off. The investors didn’t get any gold,

but Jourdan and the Meridian crewbut Jourdan and the Meridian crew

facilitated the wreck’s discovery morefacilitated the wreck’s discovery morerefacilitated the wreck’s discovery moreovfacilitated the wreck’s discovery more

than 3 miles below the surface.than 3 miles below the surface.bthan 3 miles below the surface.hethan 3 miles below the surface.

Jourdan and his company receivedJourdan and his company receivedanJourdan and his company receivedhiJourdan and his company receivedceiJourdan and his company received

accolades and mountains of publicityaccolades and mountains of publicitylaaccolades and mountains of publicityndaccolades and mountains of publicityaccolades and mountains of publicity

bebecause of their work to find thesebecause of their work to find thebecause of their work to find the

I-52. Their success led to expeditionsI-52. Their success led to expeditions5I-52. Their success led to expeditions

to find the Israeli submarine Dakar,to find the Israeli submarine Dakar,to find the Israeli submarine Dakar,Dakto find the Israeli submarine Dakar,,to find the Israeli submarine Dakar,

the Japanese aircraft carrier Kaga sunkthe Japanese aircraft carrier Kaga sunkcraftthe Japanese aircraft carrier Kaga sunkarrierthe Japanese aircraft carrier Kaga sunkKthe Japanese aircraft carrier Kaga sunk
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of the conning tower on the starboard sideof the conning tower on the starboard side

of the I-52 shows damage likely causedof the I-52 shows damage likely causedaof the I-52 shows damage likely caused
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Yuzmorgeologiya to survey the wreck site.Yuzmorgeologiya to survey the wreck site.aYuzmorgeologiya to survey the wreck site.



84  |  SECOND QUARTER 2021

IMAGING

86 SHOOTER

94 PHOTO TECHNIQUES



DAN.ORG |  85

S ILKY  SHARK  AT  SUNSET
Jardines de la Reina, Cuba

 Silky sharks (Carcharhinus falciformis) 
often congregate at the edge of the 

continental dropoff at Jardines de la 
Reina. Since 2013 I have photographed 

these silkies every February, either 
in the morning or in the afternoon. 
In 2017, however, I persuaded the 

crew to conduct this dive at sunset. I 
conceptualized this picture, and since 

then many other photographers have 
successfully captured a similar image.

Photo by Michael Aw
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WHEN I INTERVIEW THE PHOTOGRAPHERS for our Shooter series, I’ve come 
to expect a certain uniformity of inspiration. Those of a certain age frequently became 
enthused about scuba diving through the old black-and-white episodes of Sea Hunt. 
Somewhat younger people may have watched The Undersea World of Jacques Cousteau
as a vicarious portal to ocean adventure. Michael Aw’s story was the first I’d heard from 
any photographer of a childhood without any experience or fantasy related to the sea.  

While growing up in Singapore, Aw was on a path of single-minded dedication to 
school and ultimately earning a college degree. He was 12 years old before he went to 
an aquarium and didn’t see a beach until three years later. The ocean survival training 
of his mandatory military service at age 17 was the first time he put his face below 
the surface. His early life gave few clues that he would one day become one of the 
most influential print journalists in destination diving and ocean conservation.

With a degree in economics from Bristol University in England, Aw embarked on a 
marketing career. For the next 15 years he worked for a few mainstream ad agencies and 
was deployed to their offices in Singapore, Australia, Hong Kong and San Francisco. This 
corporate chapter of his life allowed him to earn a good living but with unending work. 

On the ragged edge of being burned out, he turned to scuba diving as a hobby to have 
something different in his life. He discovered that with Singapore as a gateway, he could 
leave work Thursday evening, travel somewhere in Asia with good diving and be back 
home Sunday night. He eventually added a Nikonos III and Nikonos V to his travel kit 
and began taking his first, and predictably underwhelming, underwater photographs.  

Aw
P H O T O S  A N D  C A P T I O N S  B Y  M I C H A E L  A W
T E X T  B Y  S T E P H E N  F R I N K

Inspired
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Infected by the scuba and underwater photography bug, he experienced the 
transformational moment in his career when staying in Bunaken on North 
Sulawesi, Indonesia, for eight months while on sabbatical from work. He refined his 
underwater photography into a marketable skill and produced enough quality images 
for a book. While most photographers work long and hard to develop a body of work 
that will carry a book, Aw used his experience in publishing during his ad agency days 
to forge a business plan for him to self-publish the book and do his own marketing. 

BRYDE ’S  WHALE 
FEEDING
The Wild Coast, 

Eastern Cape, South Africa 

Bryde’s whales (Balaenoptera edeni) 
appear quietly from the deep with a 

single mission in mind: swim through 
the bait ball and engulf as many fish as 

possible. If you are in a whale’s path, 
you will either end up inside its mouth 

or tossed away with incredible force. 
On this particular day I was thrown out 

of the water twice. Then I learned to 
position myself at a distance and wait. 
It took quite a while, but the patience 

paid dividends with this image.
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It was the right product at the right time, and his efforts made the book a hit. 

He sold enough copies to local businesses and the Indonesian government to attain 

a broad reach. The book served as a calling card to other destinations that might 

want to similarly showcase their underwater attractions. Since Aw released Beneath 

Bunaken: A Pictorial Almanac in 1993, he has been the principal author or a major 

contributor for 43 other books.

Once the book’s story of the beauty beneath the sea was readily available, dive shops 

on the island proliferated. In 1993 two full-time dive resorts were in operation, which 

increased to 10 in 1995, 15 in 1999 and 25 by the mid-2000s. The growth isn’t directly 

related to any single publication, but Aw sold a few hundred books to SilkAir, which soon 

began operating a direct flight from Singapore after recognizing the region’s scuba tourism 

potential. Easy air access contributed to Bunaken’s success as a dive destination.

The publishers of Ocean Realm magazine bought a few hundred copies of the 

Bunaken book and sold them at the annual Diving Equipment and Marketing 

Association (DEMA) trade show. This success led to several destination collaborations 

and Aw’s first foray into dive magazines. As an Asian photographer, he had found it 

difficult to be accepted by dive magazines in Europe and Asia in the early 1990s, but 

this U.S. publisher gave him his first big break.

Aw also used his marketing skills and background to produce successful dive-related 

events. In 1999 he conceived a project where he and five other photographers would 

document a day in the life of the coral reefs in the Maldives by spending 24 hours 

underwater using semiclosed rebreathers. This experience led to the book 24 Hours 

Beneath a Rainbow Sea, Maldives: The Pictorial Almanac and a companion television 

documentary for National Geographic. The project’s success opened the door for the 

2003 publication of Richest Reefs: Indonesia.

While books were the currency of his career, generating the images for the books also 

created a lucrative stock photography business. Getty Images represented him, and in 

his heyday he was earning $80,000 per year from repurposing his photography. This 

additional outlet was essentially a sideline business to producing books and writing for 

Scuba Diver and Diver in the U.K., Germany-based Tauchen and other magazines.

The same year as his Maldives project, Aw began a string of publishing ventures from 

Singapore. Asian Geographic was the first, conceived as like National Geographic with an 

exclusively Asian influence. For someone so immersed in the underwater world, however, 

there weren’t enough opportunities in a general interest magazine to tell stories about 

diving. So in 2001 he bought an existing dive magazine, Scuba Diver Australasia. While 

both magazines are still successful publications in their respective niches, Aw is no longer 

involved in their production.  

Instead, in 2007 he created Ocean Geographic, the magazine he continues to 

publish. A quarterly coffee-table publication, the nonprofit magazine features ocean 

conservation and environmental articles. It is also a vehicle to launch expeditions, 

including a large one every five years with as many as 50 participants and typically to 

an exotic region such as Antarctica.  

As for what’s next, Aw says he has pictures in his mind to execute over the next 

decade — images in which he sees a personal challenge and a story to tell. He’d like 

to consider passing on Ocean Geographic to a new publishing team and concentrate 

more time on deep-ocean exploration via submersible. 

He’d also like to devote more time to his passion: shark conservation. After a 

meeting with Peter Benchley on the 25th anniversary of Jaws and subsequent support 

and inspiration from Stan Waterman, David Doubilet and Sylvia Earle, Aw has 

been a longtime advocate for banning shark-fin soup in Singapore. These efforts will 

remain one of his lifelong commitments, and he hopes to raise awareness of the folly 

of shark-finning and the overexploitation of our marine resources.

MANDARINF ISH 

THREESOME 
Palau 

Following in the footsteps of David 

Doubilet, in 1997 I went to Palau for a 

dive cruise on the same vessel he used 

for a National Geographic feature. Bert 

Yates, Doubilet’s guide for his Palau shoot, 

suggested that I work on images of mating 

mandarinfish. We started the dive just 

before sunset. Bert was great at spotting 

and lighting males showing off their dorsal 

fins to attract willing females. After 30 

minutes I got a great shot of a mating 

pair clear of any obstruction. With some 

of my 36 frames left, I signaled Bert for 

one last try. In the next 30 seconds or so, 

we captured this threesome. When we got 

out of the water, he told me that it was 

the first time he had seen a threesome. I 

smiled at the thought that I might be the 

first to capture it on film. 
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BOBBIT  WORM 
Lembeh Strait, North Sulawesi, Indonesia

After the governor of North Sulawesi commissioned a new 
book in 2006, I needed some new pictures that no one had 
seen before. I remembered reading about bobbit worms 
(Eunice aphroditois) lunging quickly from their burrows in 
the sand to prey upon unsuspecting butterflyfish and rising 
high from the seafloor to snatch them in passing. My dive 
guide helped me find bobbit worms, but we did not know 
much about their feeding behavior. I thought the best time 

would be near sunset when fish tend to move more slowly. I 
selected the biggest worm in the vicinity, positioned myself 
and steadfastly focused my camera. I waited for 90 minutes 
on the first evening and 65 minutes on the second. Drowsy 
fish swam past, but this lazy worm did not strike. On the 
final night dive, I found the same worm but asked my 
guide to search for a more active candidate. As he returned 
despondent, he caused a goatfish to swim into this worm’s 
path. I pressed the shutter, and it was over in a flash. At 
five frames per second, I captured this image on the second 
frame. More than two-thirds of the fish was already pulled 
inside the burrow by the fifth frame.

(Left)

RIBBONFISH 
South Misool, Raja 
Ampat, Indonesia

The polka-dot 
ribbonfish or deal 
fish (Desmodema 
polystictum) is a 
deep-water fish first 
discovered in 1897. 
It was not until 2011 
that researchers 
verified an adult 
specimen in the 
Indian Ocean. I found 
this juvenile during 
a blackwater dive 
in September 2018 
and was ecstatic 
to photograph 
this species alive, 
especially in its 
juvenile stage. 
Since then, more 
specimens have 
been photographed 
in Japan and the 
Philippines.
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DUSKY SHARKS FEEDING 
ON A SARDINE BAIT BALL
The Wild Coast, Eastern Cape, South Africa

I have been chasing sardine bait balls off the east coast of South 
Africa every June and July since 2004. In late June 2010 I 
encountered the mother lode. This mass of sardines reached from 
the surface down to about 80 feet and was more than 300 feet wide. 
We found it at about 9 a.m. and left utterly exhausted after seven 
hours of nonstop shooting. This image is from early in the day before 
the onslaught of gannets, whales, dolphins and sharks. I positioned 
myself at the edge of the ball to meet this dusky shark (Carcharhinus 
obscurus) emerging from the massive crowd of sardines.

GROUPER SPAWNING 2019
Fakarava, South Passage, French Polynesia

An annual aggregation of brown-marbled grouper (Epinephelus 
fuscoguttatus) occurs at Tumakohua Pass (South Pass) in 

Fakarava, French Polynesia. During this spawning event, a female 
and several males swiftly rise together in a tight dance up the 

water column. When you see them dashing upward, you will be 
too late to get the shot. The secret is to locate a female grouper 
with a bulging belly. I focused on and tracked this female. Once 
she started to fidget and rise upward, I began shooting in burst 
mode. I did not see the spawn when I was shooting this image; 
it was only in postproduction that I realized I had captured the 

moment when the female released her eggs.
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ICEBERG 
Scoresby Sund, Greenland

Icebergs are metaphors for the ocean: We pay 
attention to the 10 percent we see above water 
but ignore the 90 percent that we do not see. I 
saw this iceberg with the fast-eroding mountain 

glacier in the background during a 2015 
expedition to Greenland. The dark, clouded sky 
adds dimension to the gloomy narrative of our 

world climate crisis. This is one of my most 
successful over-under photos.

COMMON DOLPHINS 
CHARGING INTO BAITBALL
The Wild Coast, Eastern Cape, South Africa

These short-beaked common dolphins (Delphinus 
delphis) hunt like wolves of the sea by carving out 
a group of fish from the main shoal and herding it 
to the surface before charging into the buffet. The 
gannets, seals, sharks and whales are freeloaders. 
This image shows the hard-working dolphins 
escorting the sardines to the surface. Soon sharks 
will charge in from the left and right, birds will dive 
from above, and whales will soar up from the deep.
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(Above)

ICEBERG REMNANTS
Scoresby Sund, Greenland

Scoresby Sund on the eastern coast of 
Greenland is our planet’s longest fjord 
system. Its main expanse stretches 
approximately 68 miles before branching 
into a series of smaller fjords extending 
further inland. The awe-inspiring Greenland 
ice sheet meets the innermost tips of the 
fjords, churning out fresh meltwater and a 
bountiful supply of colossal icebergs. The 
icebergs in the back of this image average 
100 feet high, and the foreground reveals 
how little remains of a once-mighty iceberg 
beneath a warm blue sky. 
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(Opposite, from top)

AMERICAN  
CROCODILE 
Jardines de la Reina, Cuba

The reclusive American 
crocodile (Crocodylus acutus) is 
surprisingly easy to find at Jardines de 
la Reina, a marine protected area off the 
southeastern coast of Cuba. In 2013 
I started including these crocodiles in 
my annual sojourn. To get pictures of 
them in a different light, I persuaded the 
guides to allow us to shoot them against 
a sunset. I hope to eventually get an 
image of the setting sun between the 
jaws of one of these enigmatic reptiles. 

 

ENDEMIC FLASHER WRASSE  
Flasher Beach, Triton Bay, West Papua, Indonesia

Since my early years of underwater photographic 
pursuits, I have sought the challenge of shooting 
flasher wrasses all over Indonesia and the 
Philippines. In 2009 I learned of a new species 
recently identified in Triton Bay and the Fak 
Fak Peninsula in West Papua, Indonesia. I 
immediately organized a charter to Triton Bay to 
photograph this endemic species, Paracheilinus 
nursalim. The best time to shoot is in the late 
afternoon when the male flashers show off their 
dorsal fins to attract a potential female partner. 
Patience and swift shooting in rapid mode are 
essential for capturing this speedy fish. 

https://reefbuilders.com/tag/paracheilinus-nursalim/
https://reefbuilders.com/tag/paracheilinus-nursalim/
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REEF MANTA RAY 
AGGREGATION 
Hanifaru Bay, Baa Atoll, Maldives

I first encountered the aggregation of 
reef manta rays (Mobula alfredi) at 
Hanifaru Bay in 2002. After National 
Geographic featured the events in a 
2009 story, I rushed back to Hanifaru 
before the world descended upon this 
tiny, no-longer-secret bay. I dived in 
the middle of a vortex of more than 
150 mantas in a feeding frenzy. 
For this picture, I was at 65 feet 
and looking up to the surface at the 
mantas swimming in a merry-go-round.

LEOPARD SEAL
Astrolabe Island, Antarctic

During a 2010 expedition to 
the Antarctic, the best day 
featured a sunny, clear blue 
sky and several leopard seals 
(Hydrurga leptonyx) frolicking 
around a towering iceberg. We 
spent an hour or so interacting 
with these iconic Antarctic 
animals in balmy 35°F 
water. I remember donning a 
borrowed drysuit and shooting 
in shutter-speed-priority mode 
for the first time. AD
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SHOOTING 

IN A TURBID 

ENVIRONMENT
Text and photos by Mike Bartick

This Batavia batfish was photographed 

in a turbid, silty environment using  

an open aperture.

Opposite: Transforming an image to 

black and white in postproduction  

works well with wrecks, sharks and  

photos that lack contrast.



DAN.ORG  |  95

TURBID WATER CAN BE A CHALLENGING 

environment for underwater photographers, particularly 

when shooting wide angle. In Southern California, where the 

water quality is predictably poor, many shooters completely 

shy away from wide angle and instead rely on macro. It’s one 

thing to be on a day boat or to be able to quickly change 

lenses, but what happens when we take a long-range trip and 

find the water quality is worse than anticipated? While we can 

use a macro lens for some images, it is difficult to capture a 

tropical reef ’s full beauty without a wide-angle lens.

Turbid water may not appear brown or green from the 

surface — in many cases the water looks entirely different 

once we drop in and begin the dive. All water is turbid to 

some degree. Understanding what causes turbidity and 

knowing how to work around it can make a world of 

difference when shooting in those conditions. 

A gamut of environmental reasons — such as rain, 

runoff, pollution or algae blooms — can increase turbidity. 

Some factors are more seasonal and predictable, while others 

are more difficult to explain. Afternoon or evening rainfalls 

are common in tropical areas. These sporadic showers can 

create a layer of fresh water near the surface, resulting in a 

halocline effect that pushes natural sediment and salt water 

downward in the water column, where water temperatures 

cause further separation into suspended, visible layers. 

Sudden temperature changes and visible haze often mark 

thermoclines. Haziness can be as prevalent in the open 

ocean as near the shore, where runoff from local mountains 

or riverbeds adds sediment to the water.  

Pollutants, dust and other environmental factors can 

create haze both topside and underwater. As one of the 

worst side effects of turbid water, haze prevents sunlight 

from penetrating through the water column and filters the 

color quality of the light that does get through, decreasing 

vibrance and contrast, an effect that happens even when the 

water appears clean.

One of the best skills a photographer can develop, 

particularly for shooting wide angle, is learning how to read 

water quality. Look horizontally through the water column 

to scan for floating or suspended particulate, haze, layers, 

sediment and cloudy water. Once you can assess the water, 

you can adjust to the situation by altering your shooting and 

lighting techniques. 

STROBE POSITION

When shooting wide angle in turbid water, avoiding 

backscatter will be one of the main challenges. Position 

your strobes approximately 3 feet apart at the 10 o’clock 

and 2 o’clock positions with the strobe heads behind the 

lens port. Use your housing’s arm handles as references 

when aligning your strobes, and make this your “jump 

position,” or reset point. Strobe placement will require 

some trial and error, but using a strong reference point for 

positioning will help shorten the learning curve.

Quickly and carefully review your images underwater to 

check for flaring and backscatter on the sides of the frame. 

Zoom in, check each side of your image, and then adjust. If you 

see backscatter, move your strobes further behind the handles 

or point the strobe heads slightly outward while remaining at 

the 10 o’clock and 2 o’clock positions. Make sure not to flash 

the water column with your strobes when making adjustments. 

You may also need to tip your strobe heads slightly downward to 

keep the water column as free from backscatter as possible.  

Getting closer to your subject is also a great way to 

restore natural contrast in hazy conditions. The old rule is, 

“If you think you’re close enough, get closer.”

Shooting with open apertures such as f/8 to f/13 allows 

more light into the foreground and assists in blending 

particulate into the image when not illuminated by strobe 

flash. An aperture of f/14 or smaller will darken the image 

and could reveal more particulate and backscatter in the 

frame. When forced to shoot through a lot of water where 

strobes will be ineffective, try turning off your strobes, 

increasing your ISO setting, adjusting your shutter speed 

and working your white balance in postproduction.

Your main tools to combat turbid water are proximity to 

your subject, lighting, framing and composition. Wet and 

conversion lenses are also an excellent option. Be sure to 

review your images often.

PROXIMITY TO YOUR SUBJECT 

Getting closer to your subject will help illuminate it with 

greater intensity and vibrance. Adjust your strobes, and 

watch for flaring on the sides of the frame. Try not to 

unnecessarily flash the open water or the background, and 

resist the urge to light your model. 

LIGHTING

Light the foreground, and let Mother Nature do the rest. You 

can’t light the entire reef, so pick an area, preferably colorful, 

and illuminate that part well. Having a well-lit foreground 

with a dark background on a sunny day doesn’t make 

photographic sense, so try to avoid that by letting in more 

light. Adjust your ISO and shutter speeds to allow more light 

into the frame, and blend the light from the background with 

the foreground strobe flash. Keeping the sun at your back is 

also effective. A vibrant foreground enhances the entire image. 
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FRAMING AND COMPOSITION

Try filling the frame with 

structure and color using keyhole 

compositions or weighting your 

composition to one side of the frame 

while lighting with a single strobe. If 

you are shooting sea fans, a looming 

frogfish or an odd sponge on a wall, 

try using a single strobe exclusively 

on that side of the frame.

CONVERSION AND WET LENSES

Conversion lenses and wet lenses are 

great alternatives for shooters using 

digital single-lens reflex (DSLR), 

mirrorless and compact cameras. 

For DSLR and full-frame mirrorless 

shooters, conversion lenses transform 

a 60mm macro lens to approximately 

22mm. Wet lenses use a standard 

diopter flip adapter, which allows you 

to flip the lens into place anytime 

during the dive. Bayonet-style, 

wet wide-angle lenses for compact 

cameras will convert the field of view 

to wide. In turbid environments, you 

need to work close to your subject 

regardless of its size. The versatility of 

both macro and wide-angle with wet 

conversion lenses is a good option.

REVIEWING YOUR IMAGES

Review your images often while 

underwater. Check the sides of the 

frame for flaring, and zoom in to check 

the open-water portions of the frame 

for backscatter. The LCD’s pixels are 

highly condensed, so everything may 

look perfect until you zoom in.

The lovely green water off 

Monterey, California, can be thick 

with particulate and haze and often 

lacks ambient light. When shooting 

there, concentrate on the foreground, 

let any ambient light take care of 

the background, and keep your 

compositions small. Using ambient 

IMAGING

PHOTO TECHNIQUES
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light might require slow shutter 

speeds, so stabilize the camera.

On a dream trip to Papua New 

Guinea, I was shocked to find very 

hazy water. Water runs off the lush 

mountain peaks directly into the 

ocean during the rainy season. 

Lack of water movement leaves the 

particulate suspended for a long 

time. We arrived in November, 

which was months after the rainy 

season, expecting clean, clear water, 

but it was murky in many areas. The 

large particles had long settled, but 

fine sediment was still suspended 

in the water column. Instead of 

battling against the haze, try to use it 

creatively in the image’s design.

Avoid backscatter by using keyhole 

compositions, such as framing a 

diver through a wreck’s porthole or 

a hole in a sea fan. Weighting your 

scene to one side of the frame will 

also allow for using a single strobe 

while providing for negative space 

and natural light.

When turbid water forces you to 

shoot macro, it’s hard to beat a 60mm 

lens. For best results, keep the frame 

bright, your strobes positioned high 

and the aperture open. Use a steady 

light instead of strobes, and close down 

the aperture to allow the particulate to 

intensify the image design. 

A 60mm lens with a conversion 

lens for close-focus, wide-angle scenes 

will allow you to focus extremely close 

to the lens port while maintaining 

a wider angle of view. The shallow 

depth of field also assists with creating 

better images in hazy water.

POSTPRODUCTION

Postproduction editing allows you 

to adjust and clean some of the 

backscatter in your images. I use Adobe 

Photoshop for removing the stubborn 

specks and blobs with the spot-healing 

brush and proximity match option.

Shifting from color to black and 

white can also be highly effective 

for images that are monotone or 

severely lacking contrast and can 

add a dramatic or dated feel. Sharks 

and wrecks are my favorite subjects 

for black and white images. Many 

postproduction tools allow you to 

eliminate much of the backscatter in 

a photo. With careful lighting and 

consideration of your subject matter, 

however, it might not be necessary.

Shooting in turbid water can be 

one of the toughest challenges for 

an underwater photographer. Try to 

meet that challenge by using a bit of 

creativity and some of the techniques 

discussed. Learn how to read the 

water quality, keep your mind 

focused on problem-solving, and 

push yourself to develop strong and 

intuitive photography skills. AD

Left: Using flat or domed 

diffusers will spread your 

strobes’ beam angle so you 

can illuminate your subject 

without pointing your 

strobes directly at it.

Above: Heavy particulate 

can require drastic 

measures. Try backlighting 

using a dive light or turn 

off your strobes. Use your 

aperture for shadow, and 

adjust shutter speeds to 

control the light entering 

the frame. If all else fails, 

spot-removal tools in 

editing software can be 

highly effective.

Opposite, from top: Keyhole 

compositions work well for 

eliminating the chance of 

backscatter. • Conversion 

lenses add versatility for 

slightly larger subjects by 

increasing your field of view 

and depth of field.
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WATER PLANET

A diver swims through a 

kelp forest in southeast 

Tasmania. This species of 

giant kelp also grows along 

the California coastline. 
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FOR MORE THAN FIVE YEARS, 
divers and scientists along the U.S. 
West Coast have watched a disaster 
play out before their eyes. First came 
an almost overnight disappearance 
of sea stars, especially sunflower 
sea stars, which then allowed a 
population explosion of the purple 
urchins that sea stars eat. The urchin 
hordes mowed down entire forests of 
bull kelp.

“When I started diving out of 
Point Lobos [California] around 
2013, it was a healthy, lush kelp 
forest,” said Tristin McHugh, who 
volunteered with a monitoring group 
at the time. “Week one, everything 
looked beautiful. Week two, we saw 
sea stars melting into the seafloor. It 
was one of the most insane things 
I’ve ever seen.”

PERFECT STORM OF STRESSORS
The sunflower sea stars fell victim 
to a wasting disease, which wiped 
out roughly 90 percent of the 
global population in 2013. Seven 
years later, scientists see no signs 
of recovery. The West Coast 
experienced intense ocean warming 
from 2014 to 2017, and by 2015 
divers began seeing urchin barrens 
— vast swaths covered in piles of 
spiny creatures and little else.

“There are multiple stressors 
involved, and it’s very hard to tease 
apart which stressor was playing what 
role in the kelp forest collapse,” said 
Laura Rogers-Bennett, a scientist 
with the California Department of 
Fish and Wildlife and the Bodega 
Marine Laboratory at the University 
of California, Davis. “We lost about 
95 percent of the bull kelp forest, and 
this is not just a natural cycle. We 
have had poor kelp years in the past, 

but good years frequently followed. 
We’ve never seen five years in a row 
of no bull kelp.”

Bull kelp completes its life cycle 
within a single year, forming spores 
in the fall that germinate into male 
and female phases that produce eggs 
and sperm. Fertilized eggs grow into 
plants that can reach heights up to 
55 feet by early summer. 

“Kelp forests fluctuate in size, 
shape and location,” said McHugh, 
now a researcher with The Nature 
Conservancy (TNC). “But these 
losses were rapid and severe in scale. 
It was like a forest being clear-cut 
and turned into a parking lot.” 

Warming oceans bring a higher 
risk of infectious outbreaks in general, 
noted Drew Harvell, a biology 
professor at Cornell University. The 
sea star disease affected about 20 
different species, but sunflower sea 
stars died quickest and in the highest 
numbers. National Oceanic and 

Atmospheric Administration (NOAA) 
data show that from 2013 to 2015 
these sea stars completely disappeared 
off the California and Oregon coasts 
and declined by 99 percent near 
Washington. In almost 700 trawls in 
2016, NOAA researchers could not 
find a single sunflower sea star. The 
International Union for Conservation 
of Nature (IUCN) added the species 
to its Red List as critically endangered 
in December 2020.

“These sea stars were as common 
as robins,” Harvell said. “On a dive, 
you would always see sunflower 
stars. It’s fair to say we have no idea 
where the disease came from, since 

The Case of Catastrophic 
Kelp Loss
Text by Melissa Gaskill; photos by Brandon Cole

From top: This aerial view shows southern Carmel Bay, which offers some of the 
finest diving in California. • Purple sea urchins attach to feed on giant kelp. 
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A diver swims over giant 

plumose sea anemones 

and a giant sunflower 

sea star off the 

Washington coast.



we’re not even sure what pathogen 
is responsible.” She added that 
it’s likely a new pathogen since 
more than 20 species were affected 
so catastrophically.

Measuring up to 3.3 feet in 
diameter and with 15 to 24 arms, 
sunflower sea stars are keystone 
predators. Their rapid, widespread 
decline and the subsequent kelp 
loss have serious ecosystem-level 
consequences. Healthy kelp forest 
ecosystems are more productive than 
the Amazon rainforest and provide 
breeding grounds for more than 
1,000 species.  

RESTORING BULL KELP
Scientists say bull kelp is extremely 
unlikely to recover without help, so 
restoration efforts are underway all 
along the West Coast. Dealing with 
the urchins is a critical first step. 

Several projects are using 
commercial fishers and volunteers 
to remove or destroy the urchins. At 
specific locations along California’s 
coast, any diver with a valid fishing 
license can remove unlimited amounts 
of red and purple urchins. Reef Check, 
the Giant Giant Kelp Restoration 
Project and other organizations are 
working to expand areas that allow 
this process. In Noyo Harbor, where 
commercial fishers are paid to clear 
urchins from a 10-acre restoration site, 

the density has been reduced to one 
per square meter, but that doesn’t seem 
to be low enough for kelp recovery, 
said Dan Abbott, Reef Check’s Central 
California Regional Manager.

People involved with these projects 
stress that the idea is not to remove all 
urchins, even if that were possible. “It 
would be better to find a way to bring 
balance back to nature,” Harvell said. 
“Urchins are not an invasive species. 
We normally think of them as a 
healthy part of the ecosystem.”

Another key to restoration is a 
source of kelp spores. Reef Check’s 
three restoration sites in Mendocino 
County, California, have stands of 
bull kelp nearby. TNC is developing a 
spore bank that could help restore kelp 
forests and is evaluating cultivation 
and wild planting methods. 

The final step is to bring back 
sea stars. 

The University of Washington’s 
Friday Harbor Laboratories, with 
support from TNC, has produced 
a small number of sunflower stars 
in captivity. The researchers cannot 
release the sea stars until conditions 
change, Harvell said, but successful 
breeding is an important step.

Scientists are also gearing up new 
studies on the cause of wasting disease 
and resistance to it. “The sunflower 
star does not have resistance, but 
other species are doing great,” Harvell 

said. “We want to know what it is 
about their immune systems that 
allows them to prevail.“

The situation calls for an all-hands-
on-deck approach, Rogers-Bennett 
said. “We need creative solutions for 
dealing with urchins and reseeding 
efforts. We need work on kelp 
genetics, the health of the spore bank 
and whether we even still have one.” 

Lessons learned from restoration 
efforts in the United States could 
help with kelp loss happening 
in Australia, Norway, Chile and 
elsewhere around the world. 

Divers can help by volunteering 
with projects that remove urchins or 
monitor restoration sites. Individuals
can support efforts to reduce carbon 
emissions and become educated about 
their carbon footprint. 

“Divers are uniquely positioned 
to know what’s going on with 
kelp,” Rogers-Bennett said. “Many 
people look out over the water and 
don’t realize an entire kelp forest is 
missing under the surface. We can 
communicate this story to those who 
don’t dive.”

For more information, visit Reef 
Check at reefcheck.org/california-
program and the Giant Giant Kelp 
Restoration Project at g2kr.com. To 
sign a petition to allow more urchin 
removals, go to g2kr.com/urchin-
removal-petition. AD
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Clockwise from top 
left: Maxwell Seale 
from Reef Check 
California reviews 
information 
between dives 
during a survey 
to collect data on 
kelp and the rocky 
reef habitat. • A 
harbor seal swims 
through a bull 
kelp forest in the 
Pacific Northwest. 
• Seale examines 
giant kelp from a 
healthy reef area 
not yet overrun 
with urchins.
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GEAR

GLOVES ARE ONE OF THE MOST OVERLOOKED 

AND INDIVIDUALIZED pieces of dive equipment. 

When choosing gloves, consider the kind of diving 

you plan to do and what you expect from your hand 

protection. The following are some factors to consider 

when selecting gloves.

THERMAL PROTECTION AND FIT

Thermal protection is a significant factor to consider in 

glove selection. When diving in frigid water, you want 

gloves that will prevent hypothermia, but you may 

want a thinner glove or even no gloves in warm 

water. In general, the thicker the glove, the better 

the thermal protection. 

Here are some commonly accepted facts about 

thermal hand protection:

• Diving with gloves is warmer than diving 

without gloves.

• Dry gloves are warmer than wet gloves.

• Three-finger mittens are warmer than five-finger gloves.

• More neoprene is warmer than less neoprene.

Proper fit is paramount. Gloves that are too big will allow 

water to freely flow in and out and may not provide 

adequate thermal protection, although you may attempt to 

adjust fit through tighter seals or Velcro straps around your 

wrists. Gloves that are too small 

may restrict blood flow to 

your hands, which can 

somewhat negate the 

protection from 

the outside 

elements.

Hand Protection
Text by Frauke Tillmans; photos by Becky Kagan Schott
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DEXTERITY

The more neoprene that’s around 

your fingers and the bulkier or stiffer 

your gloves are, the more difficult it 

is to communicate with hand signals 

or writing. It can also be challenging 

to operate your equipment, such 

as inflating and deflating your 

buoyancy compensator, opening 

and closing pockets, clipping and 

unclipping items, deploying a light 

or spool, or pushing buttons on 

your dive computer. The best way 

to become more comfortable with 

gloves is to train while wearing them 

so you can be prepared for whatever 

water conditions you encounter.

It is helpful to familiarize your 

hands and brain with manipulating 

objects with your gloved hands. 

You can acclimate your hands 

even while sitting at your desk by 

typing, drinking coffee or writing 

on a notepad while wearing the 

gloves you plan to take underwater. 

This practice will train the muscles 

and limit the surprise of intricate 

movements underwater when you 

need to use your hands.

HAZARD PROTECTION AND 

IMPACT RESISTANCE

Gloves also provide hazard protection. 

Dangers can include contaminated 

water (e.g., from petroleum products, 

oils or solvents), hazardous marine 

life, and sharp objects or edges such 

as those on corals or wrecks. Gloves 

may also prevent skin damage when 

dive conditions require that you hold 

on to something or pull yourself 

against flow or current. 

MATERIALS

Dive gloves come in a variety of 

materials: textile, neoprene, rubber or 

latex. Each material has an intended 

use. Neoprene dive gloves are the most 

common and come in thicknesses 

ranging from 0.5 mm for tropical 

waters to 7 mm for cold water. These 

gloves can also provide additional grip 

with slip-resistant materials that coat 

the palm and fingers. Neoprene gloves 

may come as five-finger gloves or 

three-finger mittens; both styles have 

their advantages and disadvantages 

but are generally highly durable and 

tear-resistant.

Divers who hunt, collect or 

spearfish often use textile gloves. 

The palms of these gloves often have 

latex or rubber to provide better grip 

and protection against sharp objects. 

While textile gloves grant you high 

dexterity and adequate hazard 

protection, they do not provide 

much thermal protection.

Dry gloves are an option with 

drysuit diving. Usually made from 

flexible polyvinyl chloride (PVC), 

these gloves provide a protective shell 

over textile or thin neoprene gloves. 

Ring systems or seals usually attach 

dry gloves to the drysuit. Dry gloves 

should have a venting connection 

(e.g., tissue, fabric or a small hose) 

to the drysuit so gas can travel 

freely between the glove and suit 

to prevent your hands from being 

squeezed while descending or having 

balloon gloves on the ascent.

NO GLOVES ALLOWED

Some locations such as the Great 

Barrier Reef prohibit divers from 

wearing gloves. Two considerations 

are generally behind these 

regulations: Some divers who wear 

gloves erroneously think it is OK to 

touch things underwater, and gloves 

often give people a false sense of 

security that they cannot be harmed 

by touching coral or other marine 

life. You might still be injured even 

with gloves on, for example, if a 

cone snail’s sting penetrates through 

a glove too thin to protect you. 

There is also the risk of causing 

significant harm to marine life by 

touching it. 

There is no one-size-fits-all type of 

glove, and your choice depends on 

individual preference. Consider the 

kind of diving you plan to do and 

how well you tolerate cold. Evaluate 

to what extent you are willing to 

compromise warmth, dexterity and 

comfort to find a combination that 

works for you.

With the ease of online shopping, 

it is tempting to order five pairs of 

gloves, see which ones work and 

return the others. To benefit the dive 

community and the planet, however, 

visit your local dive shop or have a 

professional help you find the gloves 

that are right for you. AD

The divers in these photos show 

different types of gloves. At left are 

dry gloves, and the photos above, 

from top, show tropical-weight gloves, 

coldwater neoprene gloves and another 

style of tropical-weight gloves. 

This graph provides a rough guide for glove 

thickness based on water temperature for 

ideal thermal protection. 
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MEMBER TO MEMBER

THE DIVEMASTER AND I 

SURFACED, surprised at our 

distance from shore. The lighthouse 

at the tip of the island looked 

so small, and the dive boat was 

nowhere in sight. We spent the next 

five hours seasick, with 6-foot swells 

pushing us under the surface. 

Our hope started to fade as we 

realized the coast guard boats and 

helicopters we finally spotted were 

searching the wrong area. Currents 

had carried us far from the dive 

site, and the dive shop had delayed 

notifying authorities. Lightning, 

thunder and nightfall soon replaced 

the sunset. The swim that the 

divemaster thought was too far was 

now our only option. We eventually 

crashed into a rocky, desolate 

shoreline and began our walk back.

As a relatively new diver, I learned 

many lessons from my ordeal.

• Stay calm. Neither of us panicked. 

I refused to look at my watch or 

entertain bad thoughts. I focused 

on what needed to happen, 

whether it was fighting the next big 

wave, deciding it was time to drop 

our weights or reminding myself 

that we would be OK.

• Maintain good fitness. I did three 

dives that day before being lost at 

sea. While I hadn’t prepared for that 

situation, I was grateful that I had 

recently taken up lap swimming, 

which had increased my stamina.

• Bring your own safety gear.

The divemaster did not have a 

flag, surface marker buoy (SMB), 

whistle or other signaling devices. 

I had a small SMB and whistle. I 

now carry a larger SMB that floats 

upright, and I am researching 

other signaling devices.

• Someone should know where 

you are and when to expect you.

While I was on this solo trip in 

another country, my boyfriend 

realized something was wrong 

when I didn’t text him after the 

dive. He called the dive shop and 

contacted the local authorities 

for help. The dive shop had not 

contacted the coast guard or 

notified my emergency contact 

that I was missing. It took my 

boyfriend’s actions to initiate a 

search and rescue mission.

• Be proactive about your safety, 

and don’t ignore red flags. I noted 

several red flags with the dive shop 

throughout the week, but I had 

prepaid for more than 20 dives and 

didn’t want the hassle of changing 

shops and fighting over a refund. 

The dive shop didn’t do safety 

debriefs, share dive plans or use a 

dive flag. The divemasters did not 

have proper gear, and they took 

children through full penetration 

wreck dives at 80 feet and directed 

divers to leave behind their 

snorkels. Instead of consciously 

assessing the shop’s adherence 

to safety standards, I mistakenly 

trusted their credentials to mean 

they would do the right things. 

They didn’t, and I got lost at sea.

• Understand the risks and that 

there are bad dive shops. I chose 

this shop because I found them on a 

dive association’s website as a highly 

rated dive center. The criteria that 

I had used to select a shop didn’t 

necessarily translate into reliability 

and safety. I did what I could to 

hold the shop accountable with the 

hope that they would take corrective 

actions. I worked with the U.S. 

consulate, filed complaints with 

the country’s tourism department 

and the dive association, and wrote 

multiple online reviews to warn 

others. I wish I could say that my 

efforts resulted in changes that 

made future divers safer or that the 

shop’s high standing dropped, but I 

can’t. And that’s another important 

lesson: Online information may  

or may not be accurate, so trust 

your judgment. AD

Lessons Learned While Lost at Sea
 By Tracey Schultz
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Connecting with DAN 
DAN Emergency Hotline: +1-919-684-9111 (collect calls accepted)

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

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

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

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

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

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

DAN.org

Available at your fingertips!

The Alert Diver archive is 
waiting for you at the iOS and 

Android app stores. Search 
“Alert Diver” for the free app.
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Midnight 
Feast
By Martin Strmiska

As darkness engulfs the 

last bit of colorful sky, the 

boat’s powerful stern light 

attracts plankton. Soon after 

sunset, the first giant arrives. 

Swimming in circles, the 

whale shark approaches the 

areas with the most plankton 

to see what’s for dinner. 

The tiny worms, jellyfish-

like organisms and little fish 

aren’t enough to keep the 

enormous fish feeding for 

long, but the message about 

food quickly spreads, as does 

our excitement on board. 

The arrival of two more big 

players compels us to don 

our snorkels and join them in 

the water.

It feels a bit strange to be 

floating on the surface and 

spotting a huge white belly 

emerging from the darkness, 

but these animals are gentle 

and respectful. Despite the 

whale sharks’ size, their 

awareness and precise 

swimming keep them from 

touching us even as they pass 

within inches. 

As the night goes on, there 

seems to be more fish than 

water behind the boat. Ten 

massive whale sharks gently 

fight for their space under the 

light. Eventually the slack tide 

stops all water movement, 

the tiny shrimp invasion 

begins, and the plankton 

concentration reaches its 

peak. Now there is one rule: 

Swallow as much food as you 

can. They bump into or stack 

on top of each other and feast 

like there is no tomorrow. AD

Equipment: Nikon D850, 

Sigma 15mm lens, two 

Subtronic 160 strobes at 1/64 

power, Subal housing

Setting: 1/60 sec, f/6.3,  

ISO 3200

Location: Ari Atoll, Maldives



Amoray Divers, Key Largo
Peace, Love, Dive & Stay! Amoray Dive Resort - 

FL Keys’ Premier Dive Destination.
1-800-426-6729 or 305-451-3595

amoraydivers.com

Captain Hook’s Marathon
Whether it is diving, snorkeling, fishing 

or sightseeing…our ocean adventures will 
have you coming back for more.

305-743-2444
captainhooks.com

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.
305-451-3939

marriott.com/MTHCY

History of Diving Museum, Islamorada
Visit “Diving in Pop Culture” Exhibit, enjoy 

special events and fun for all.
305-664-9737

www.divingmuseum.org

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

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

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

holidayinn.com/keylargofl

Marina Del Mar Resort & Marina, Key Largo
Pet-friendly rooms & suites on deep-water 

marina. Free light continental breakfast.
305-451-4107

marinadelmarkeylargo.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/divesummer

You’ll love our water features. 

The Florida Keys & Key West are home to some of the most breathtaking 
dive opportunities in the world. Here you’ll discover the only living coral 
barrier reef in the continental U.S., hundreds of wrecks and thousands of 
species of marine life. It’s all part of a 2,900 square-nautical-mile marine 
sanctuary. So it will be protected for generations to come.

fla-keys.com/diving

For the latest protocols on health & safety in The Florida Keys, 
please visit our website.



EVERFLEX WETSUIT

San Diego, CA

Jupiter, FL

“WARMTH, FLEXIBILITY AND 
FIT. EVERFLEX CHECKS ALL 

OF THE BOXES.”
— EMILY, MARINE BIOLOGIST
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