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EquipmentShow me the

www.aquapacwaterproofheadphones.com

www.omsdive.com

Upgrade this,
update that. Not anymore. Using 
a computer that your life depends 
on means that you constantly 
need to be on top of your game. 
The DCAP-X dive computer from 
OMS can handle your 
dive calculation down 
to the itsy bitsy micron 
bubbles out of the box. 
Scheduled for release 
later this year.

Top of the 
game

Living up to a name is not 
always easy. To make 
sure that the R-600 Deep 
Performance Regulator is 

at top of its game 
at any depth, 
extensive tests 
have been 
made, using 

ANSTI certi-
fied tests. 

Oms states 
that the breathing function is 

superior and outperforms sev-
eral other technical regulators at 

depths to 329 FSW.  www.omsdive.com

One piece
The PRO FLEX500 one-piece 
wet suit is available in 6,5 and 
5 mm neoprene. For comfort, 

the suit is anatomically cut, 
and inner lined with fine 
plush. The knees and the 
forearms have durable pads 
to prevent wear and tear.
www.seacsub.it

Bring your own noise 
Yes, it is true, now you can share yor music 
with Nemo, while snorkeling. But even though 

they are totally waterproof, 
don’t wear them on 

deep dives. The 
added pressure 
and the surround-
ing water can 
damage your 
hearing. 

A Classic
The ”Hercules” is a great looking Swiss-
made dive watch, with the added bonus 
of being mechanical. With automatic wind-
ing you can forget about 

changing the batteries. 
www.zenousa.com

www.aquata.de

An unlikely item by a dry and wetsuit 
manufacturer but this mouse with 
a built-in “aquarium” quickly sold 
out at recent dive shows.

http://www.aquapacwaterproofheadphones.com
http://www.omsdive.com
http://www.aquata.de
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www.scubapro-uwatec.com

The vintage edition
When you know have a good product, 
still comparable with newer and improved 
models on the market, here’s what you 
do; you relaunch it. On the market now, 
in a new retro Vintage edition, the G250V, 
with all the features intact, including the 
diver adjustable VIVA. The balanced dia-
phragm first stage, the MK19 comes with 
the patented anti-freeze finned cap. 

Itsy bitsy teeny
This 10w High Intensity Discharge Light is the 

smallest hand held flashlight of its kind in the 
underwater world. It is only 7.58” / 19 cm long, 
and runs on 6 CR123A lithium batteries.  
www.omsdive.com

No marks
Liquid silicone is used in this mask. The 

material seals and adapts to your face like 
nothing before. No more marks after a dive. 
Amazon.com or www.liquidskin.mares.com

Contact 
With this port-
able gizmo, the M100 

Surface Transceiver, you 
can communicate with your 
divers, walkie-talkie style, 
with the push of a button. 
The divers can also com-
muncate with one another, 
and the whole conversa-
tion can be heard on the 
surface. A great little tool for 
research projects, guiding or 
teaching. Reaches up to 250 
meters (750 feet). 
www.oceanreefgroup.com

The locator
“So easy a bottomdweller 
can do it?” You gotta love 
this thing. When you are lost,  
it guides you back to the boat. 
Tells you how far away and in what 
direction. Wow! I’m impressed.
www.masterunderwatertech.com

Twin
jet
Max
Patented twin-
blade technol-
ogy gives a 30% 
more efficiency 
than conventional 
fins. Soft, semi-regid foot 
pocket for optimum leverage 
and exceptional comfort. Quick 
release swivel buckles Available in 
sizes S, M, L and XL, in Red, Lime and Blue

Atom 2 
computers 
recalled

www.oceanicworldwide.com

The US Consumer 
Product Safety 
Commission, in coop-
eration with Pelagic 
has announced a 
voluntary recall of the 
following consumer prod-
uct. Consumers should stop using 
recalled products immediately unless oth-
erwise instructed. 

Hazard:  
When performing a switch from one gas 
to another during a dive, the dive com-
puter’s display will lock up and not return 
to the main dive screen that displays 
dive times. This can cause divers to enter 
decompression unknowingly or the diver 
could ascend prematurely, resulting in 
decompression sickness.

Incidents/Injuries:  
Pelagic has received a report of two dive 
computers malfunctioning. No injuries 
have been reported.

Description and Models:  
The recall involves Oceanic-brand ATOM 
2.0 dive computers with serial numbers 
1 through 2,079 (Revisions 2E, 3A, and 
3B) and AERIS-brand EPIC dive comput-
ers with serial numbers 1 through 712 
(Revision 1A), which can be accessed 
and viewed on the computer’s display. 
Also, the serial number and date of man-
ufacture are printed on the bottom of 
the unit (Oceanic ATOM 2.0 from August 
23 to November 23, 2006, and AERIS EPIC 
from October 18 to November 14, 2006). 
This recall does not include any other 
Oceanic or AERIS brand dive computers.

Sold at: Authorized Oceanic dealers 
sold ATOM 2.0 dive computers nation-
wide from August 2006 through February 
2007. Authorized AERIS dealers sold EPIC 
dive computers nationwide from October 
2006 through February 2007. Both com-
puters sold for between $670 and $950.

www.scubapro-uwatec.com

http://astore.amazon.com/xrayinternatd-20/detail/B000LN9E4O/102-4056286-0436130
http://www.masterunderwatertech.com
http://www.oceanicworldwide.com/safety_notices_atom20.html
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Locate
A diver lost at sea. 
Hours of search in 
an endless ocean. 
For situations like 
that, and they do 
happen, the Enos, 
an electronic 
rescue and locat-
ing system is the 
answer. A receiver 
is kept aboard, 
and the transmit-
ters is carried by 
divers during the 
dive.
www.seareq.com 

A fresh look
To be made out of a heavy-duty, du-
rable material doesn’t mean it has to 
be boring, which this cool back pack 
proves. www.istsports.com

Wrap 
around 
Thanks to an air 
cell wrap-around 
design, the diver 
is kept upright on 
the surface. And 
of course, the 
adjustment and 
attachments 
here, there and 
everywhere 
will help 
the more 
equipment 
challenged 
diver to fit his 
Atmos LX for 
a perfect dive. 
Amazon.com or
DiveAeris.com

Clear view
This mask has a  low profile, a 
small volume and narrow nose 
bridge. It is all in the design for a 
wide view field and easy clearing. 

www.saekodive.com.tw

http://Www.cressi.it
http://www.istsports.com
http://astore.amazon.com/xrayinternatd-20/detail/B000O1E862/102-4056286-0436130
http://DiveAeris.com
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Mini Review: Hotbelt
Are you one of those divers that shivers at the mere 
thought of doing the giant stride, much aware of that 
moment when the rush of cold water makes it in under 
your wet suit? You know, that moment when you ask 
yourself: Why am I doing this, again? For some, that mo-
ment last through out the dive, making it very uncom-
fortable. If you are one of those with chilled bones, the 
hotbelt could be an option for you. 

The hot belt consists of a wide 
belt, made of thin neoprene, with 
a pouch for a heat pack. The belt 
wraps around your waist, under 
your wet suit and stays put with 
Velcro. 

 The heat pack is filled with a 
liquid solution that will solidify and 
generate heat when activated.  
When you feel the chill coming 
on, you push a button inside the 
heat pack for an exothermic 
reaction. The water inside your suit 
warms up and will keep you warm 

DIVING INTERNATIONAL

LUCAS DUIKSPORT NEDERLAND
Bedrijvenweg 3A, 7442 CX Nijverdal,

Telefoon 0548 - 615106
Fax 0548 - 611769

Email: info@lucas-diving.com
Website: www.lucas-diving.com

Maandag t/m zaterdag gehele dag open, 
donderdag koopavond
Snel bereikbaar vanaf A1 / E8 
Afslag Hellendoorn 
(bedrijvenpark 't Lochter)
Levering ook per post!

www.lucasdivestore.nl

Snorkelen
Duikmateriaal
Tek-Diving
Diversen

for about 
an hour. 

 Now, this must 
be a great idea, 

right? It is, but don’t 
expect this marvel to perform im-
possible marvels. Real cold water 
requires proper isolation. A warm 
water wet suit and the hotbelt will 
not do the trick. For chillly warm 
water dives, it can fill a function, 
though. 

- Minus
Make sure that the belt is on right. 
With the weight belt over the 
wet suit, over the hotbelt, adjust-
ments during the dive is pretty 
much impossible. The heat pack 
needs to boil for 15 minutes to be 
“recharged”. To make it through 
two dives you will need two heat-
packs.
 The belt is one size fit all. Don’t 
bother if your waistline is over 38” .

+ Plus
Well, it does keep you warmer.

Backproblem? Even if you do not 
feel the need to stay warmer dur-
ing a dive, the hotbelt can help 
ease back pain.
 You have good use of the belt 
outside the water as well, and 
also comes in handy when surfing, 
snorkeling, etc. ■

Tested & Tried by Millis Keegan

http://www.lucasdiving.com
http://www.scubaboard.com
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In our previous issue, we 
got some customers’ views 
on online shopping. Not 
surprisingly, many were 
in favor of it. That is bad 
news for the majority of 
small business owners 
around the world. It is 
quite clear that they have 
to do something to adapt 
to the situation, because 
online shopping is here to 

stay. But what?  
I called some 
scuba schools, 
to ask how 
they felt about 
the threat from 
online shopping. 
The question 
of the day was, 
“What can a 
one-person oper-

ation—as the case 
often is—do to 
survive this harsh 
reality?”
 As I talked to a 
number of Scuba 
dive shop owners 
and managers, it 
was very clear that 
they are struggling 

to stay in the business, 

SectionOpinionsLetters &

Edited by
Millis Keegan

All perspectives expressed in this 
section are those of the individu-
al author and do not necessarily 
reflect the views of X-RAY MAG, 
DiveGuru.Net, or their associates

What do you think?
Get heard! Send us your opinion at 
diveguru@xray-mag.com by May 10, 
2007, and get a chance to win a beauti-
ful 18k gold and silver Batfish Bangle gen-
erously sponsored by ReefJewellery.com

Online shopping is here to stay

How does online shopping 
affect your business, and what 
are you doing to counter act 
negative effects of Internet 

based shopping?

and there is no easy solution to 
the situation. Among them was 
Tony Langenberg from DiveStop, 
in Miami, Florida. His voice was 
representative of many others.

Q: So, does Internet-based 
shopping effect your business at 
all?

A: Sure it does! And I don´t see it 
getting any better in the future.

Q: What’s the main problem? 
Can’t you sell products online as 
well? Take the “if you can’t beat 
them, join them” approach?

A: We have to follow the dealer-
ship agreement that says we are 
not allowed to sell their products 
online. There is no way we can 
match the online prices. We are 
also bound by the agreement not 
to sell anything at more than a 
certain percent under suggested 
retail price.

Q: Really! That’s kind of rough, 
isn’t it? 

A: Yes, but the reason is that 
the manufacturers do not 
allow anyone to sell their 
products online, which in a way 
is supposed to help us. But it 
doesn’t. I don’t know where the 
major web-based companies buy 

their products, probably in Europe 
where the rules are different, but 
the same products I sell in the 
store are available online. 

Q: Do you have an example of 
how this affects you?

A: We are a service-oriented 
shop, and we like to help 
customers find what they need. 
I have a pool in my shop, and 
when customers come in looking 
to buy equipment, we let them 
try the equipment in the pool, 
and then they say thank you, I 
am going to buy this online. I just 
wanted to make sure I ordered 
the right size.

Q: So, they pretty much walk out 
of your shop and home to the 
computer and then place an 
order... somewhere else.

A: Yes! And many times they 
don´t even realize that by the 
time they add up the shipping, 
and handling, they have only 
saved like 15 dollars on an item.

Q: And to clarify, you cannot 
match the online price if they ask 
you?

A: We are bound by the 
dealership agreement; we 
cannot match a price without 

risking loosing the dealership!

Q: To be more competitive, 
do you get any help from your 
training agencies like PADI or 
NAUI or from the manufacturers? 

A: Well, PADI gives seminars on 
how to sell, but all the seminars in 
the world are not enough to give 
us a better market. I am a one-
person operation, and the hands-
on tips they provide are not 
made for shop owners like me.
 Some manufacturers under-
stand the problem and help us 
with in-store promotions. We´ll see 
how that works out for us. 
 The reality is, that online 
shopping causes problems for 
customers as well as for us.

Q: What do you mean?

A: It is all good and well when 
buying online, until it breaks. 
That’s when they come to me. 
And I tell them, yes I can help, 
but it is going to cost this and 
that. NO, they claim, they 
have a lifetime warranty on 
the product! Thing is, 
many times they do not, 
because the product 
was not purchased 
through an authorized 
dealer. Now I have a 
disappointed customer, 

that is angry with me! But there is 
not much I can do, I can’t give 
away spare parts or my hours.

Q: So, it comes down to the 
warranty.

A: If you buy your equipment 
online you should be aware that 
the warranty might not apply. 
As a customer, you should be 
careful even when they promise 
a lifetime warranty. What 
happens is, that customers bring 
equipment they have purchased 
elsewhere asking for service and 
sometimes help with assembly. I 
would like to help, but when I call 
the manufacturer, the product is 
not covered by the warranty, and 
the customer has to pay.

Q: What do you want to say to a 
future customer? Why should he 
or she spend money in your shop?

A: Well, if this keeps up, we will 
not be around for much longer. 
It has become a lot worse over 

the last five years, and you will 
see more small dive shops 

disappear, and with them, the 
service, the knowledge and the 
dive training facilities.
 I do have customers that 
appreciate the service, and the 
fact that they can try before they 
buy, but they are far and few in 
between.

In conclusion
Basically, I feel that in the big 
picture, the existence of small 
businesses are important for 
quality, versatility and growth of 
diving as a sport. Any ideas as to 
what can be done to keep these 
Mom and Pop places open? 
Is it worth a few extra bucks? 
Ultimately, the answer lies in your 
hands. But, what is the answer? 

—Millis Keegan

Warranty tips
Make sure you buy from an 
authorized dealer, whether you 
spend your money online or in a 
shop, the best way is to check 
directly with the manufacturer. 
Keep your receipt, and register 
your product. ■

http://www.underwatertimes.com
http://www.diveguru.net
mailto:diveguru@xray-mag.com
http://www.ReefJewellery.com
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Edited by 
Peter & Gunild Symes

whales &
dolphins

Cambodia:
Tourism Offers 
Irawaddy 
Dolphins 
Protection and 
Farmers Income
If anyone in the bustling 
capital of Phnom Penh 
wants to see the rare and 
endangered Irrawaddy 
dolphins, the closest 
place is Kratie province, 
eight hours by car on a 
dusty potholed road. The 
Kampi dolphin pool in 
Kratie is the most popular 
viewing spot. 
 Although it became a 
tourism zone in 1999, there 
is still little infrastructure. 
This lack of develop-
ment has drawn mostly 
tight-fisted backpackers. 
Concerned tourism offi-
cials say the government 
is not doing enough to 
promote the dolphins 
and develop services that 
attract tourist dollars. 
 Although wary, tourists 
do make it to the quiet 
spot on the Mekong 
River and are soothed by 
the sight of some of the 
world’s only truly freshwa-
ter dolphins rhythmically 
cresting the water’s sur-
face. ■

Technology May Save India’s  
River Dolphins Says WWF

New Tracking System for  
Chilka Lake Dolphins

Scientists from University of Tokyo 
have started acoustic tracking of 

endangered Irrawaddy dolphins in 
Chilka Lake using sophisticated 

Underwater Array System. The 
system being used for the 

first time in the country was 
installed at Magarmukh, 

Satpara region of Chilka 
on January 29. ■

US Navy Plan to Put Dolphins 
On Underwater Patrol

Dozens of dolphins and sea lions trained to detect 
and apprehend waterborne attackers could be 
sent to patrol a military base in Washington state. 
In a notice published in the Federal Register, the 
US Navy said it needs to bolster security at Naval 
Base Kitsap at Bangor, on the Puget Sound close 
to Seattle. The base is home to submarines, ships 
and laboratories and is potentially vulnerable to 
attack by terrorist swimmers and scuba divers. ■

Chinese River Dolphin
DRAWING BY ALESSIO MARRUCCI

Japanese technology to track and moni-
tor the behaviour of India’s endangered 
Ganges River Dolphins using underwater 
acoustics will play a vital role in efforts to 
conserve the freshwater mammals.
 WWF-India said researchers from the 
University of Tokyo have developed an 
underwater acoustic device or hydrophone 
that measures the individual sonar pulses or 
the clicking sounds emitted by the dolphins, 
which are as unique as fingerprints. The dol-
phins are blind and emit the sonar pulses in 
order to navigate and find their prey along 
the Ganges and Brahmaputra river system, 
which stretches across 6,000 km and spills 

into the Bay of Bengal. 

Difficult to study
“The problem in study-
ing the dolphins 
is that they are 
under the 
water and it is 
very difficult to 
monitor or iden-
tify them,” Sandeep Behara, 
from WWF- India’s Freshwater and 
Wetlands Programme told a news confer-
ence. “Now we can identify their individ-
ual clicks and get an idea of populations, 

analyse 
their behav-

ioural and 
migra-

tion 
patterns and feed-

ing habits ... this will help in 
conserving the animals,” he said. The 

researchers can locate the dolphin from 
up to one kilometre away.  
 “The hydrophones are totally passive 
sonar instruments which do not make any 
sound and do not impact the dolphins” ■

The Gangetic cetaceans are one of only four species of dol-
phins in the world that inhabit rivers and lakes and are 

much less common than their marine counterparts, 
numbering only around 2,000 in India, according 

to the conservation group

The related Amazon River 
Dolphin. Animal in captivity 
in Duisburg zoo. Photo by 
Dennis Otten

http://www.barbroyphotography.com
http://www.girldiver.com
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whales &
dolphins

Ocean Arts
Gallery & Emporium
where a percent of all sales goes to

ocean conservation

www.oceanartsgallery.com

In an effort to protect dolphins from mount-
ing threats—and even possible extinction—
the United Nations has officially declared 
2007 the Year of the Dolphin. The United 
Nations Education Program is working in 
conjunction with the Whale and Dolphin 
Conservation Society and several other 
organizations to plan awareness events. ■

2007 The Year of The Dolphin

Sperm Whales Have Discretely 
Returned to the Mediterranean
The sperm whale, once thought to have been 
nearly wiped from the Mediterranean by drift nets, 
has returned to the region.

Marine scientists tracking tiny particles from 
space says it appears the whales are returning in 
“remarkable numbers” since they were first spot-
ted two years ago when NEMO—the Neutrino 
Mediterranean Observatory—started picking up 
strange sounds off Catania, Sicily. The sounds 
turned out to be the “clicks” of sperm whales talk-
ing to each other.
 The International Fund for Animal Welfare said 
two years ago that large herds of sperm whales 
had become unheard of in the Mediterranean, 
But Italian scientists say the sperm whale, an 
endangered species and the world’s larg-
est toothed animal, has made a quiet return in 
“remarkable numbers”.  Scientists say there may 
be hundreds of sperm whales off Sicily now. ■

Spain is advising ships passing 
through the Strait of Gibraltar, 
one of the world’s busiest mari-
time lanes, to slow down and 
look out for whales. The Spanish 
Government is also to change 
the placing of the sea lanes in 
the Strait of Gibraltar, so that local 
whales can be better protected.
The channel between Africa and Europe 
is a principal feeding grounds for whales 
and several are hit each year, some 
killed or injured, by ships that do not see 
them or fail to change course.
 In the first such initiative in Europe, the 
Spanish navy this month began recom-
mending vessels go no faster than 13 
knots and exercise maximum precaution 
at times of the year when sperm whales 
flock to the strait to feast on squid. 
It’s thought that about 25 sperm whales 

Pollution also to 
blame? 

A high number of pilot 
whales are dying in the 
Straits of Gibraltar because 
of contaminated seas some 
scientists say.
 In the past three months, 
six animals have died 
and their corpses have 
been discovered on the 
beaches of southern Spain. 
According to the Centre for 
the Recovery of Threatened 
Maritime Species in 
Andalusia, all the whales 
were adults and in good 
health.

 A study is being carried 
out by the centre with the 
help of the University of 
Sienna in Italy into the cause 
of their deaths. Scientists will 
measure the levels of hydro-
carbons, heavy metals and 
other toxins in the bodies of 
the whales.
 Renaud de Stephanis: 
“Pilot whales are very sensi-
tive to any type of contami-
nation and this could be the 
cause of their deaths, but 
we are not sure yet.”
 The World Wildlife Fund/
Adena and CIRCE, a group 
of sciencists studies whales, 
said this could be due to 
crude oil spills from ships. 
They called for urgent 
action to stop this “grave 
problem” getting any worse.  
■

Ships Ordered to Slow Down in the Strait 
of Gibraltar to Protect the Sperm Whales

live in the area under the threat of 
extinction. One of them was hit and killed 
by a Tangiers to Algeciras ferry in 2002, 
but the new guidelines will establish a 
protection area for the whales.
 Smaller species such as pilot and fin 
whales are faster and can get out of the 
way of vessels more quickly.
 Marine biologist Renaud de Stephanis 
doubted ferries would heed the volun-
tary speed advisory but expected it to 
raise whale awareness among crews.
 “If they’re not going to slow down, at 
least they may go a little bit to the right, 
a little bit to the left,” said de Stephanis, 
which works with ferry captains and 
whale watching companies to try to pro-
tect the sea mammals.
 It is difficult to accurately document 
how many whales die or are injured in 
collisions each year in the 
straits as bodies are washed 
into the Mediterranean by 
currents, de Stephanis said. ■

http://www.oceanartsgallery.com
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whales &
dolphins

Showdown off Antarctica
Whaler catches fire as activists and Japenese whalers clash

Environment group labelled 
terrorists following collision
The Japanese whaling fleet has labelled 
environmental protesters as “terrorists” 
and “pirates” after the collision in the 
Southern Ocean.
 The group’s tactics to stop whal-
ing also came under fire by the New 
Zealand Government and described by 
Conservation Minister Chris Carter as “stu-
pid playground behaviour” and were 
putting lives at risk.
 The Japanese position is that the IWC 
regulations permit the taking of whales 
for scientific research. But the Japanese 
have killed hundreds of whales each year 
since 1987 for a total of at least 8,137 ani-
mals taken under the guise of research. ■

Whales and dolphins  
found in Japanese pet food
Whale and dolphin meat is being sold in 
pet food in Japan, thus negating Tokyo’s 
controversial claim that it needs more 
whale meat, according to three environ-
mental groups.
 They said analysis carried out ear-
lier this year on samples of pet food 
purchased near Tokyo revealed levels 
of both Antarctic minke whale and 
dolphin meat. “The fact that Japan is 
using whale meat for pet foods totally 
invalidates Japan’s attempts to legitimise 
and increase their catches,” said Clare 
Perry, of the British non-governmental 
Environmental Investigation Agency 
(EIA). ■

Photos:  Sea Shepherd

Hundreds of whales have prob-
ably been spared after the 
Japanese whaling fleet’s only 
factory ship was crippled by fire 
in the Antarctic.
According to the conservation group 
Sea Shepherd, two of their vessels have 
caught a Japanese whaling vessel Kaiko 
Maru bearing down on a pod of whales.
 Two of their vessels, the Robert Hunter 
and Farley Mowat, moved in on the 
whaler and chased it into the ice. At one 
point during the confrontation, the Kaiko 
Maru turned to starboard and struck the 
Robert Hunter. 

 A fire broke out on the vessel’s sec-
ond deck, close to where the whales 
were processed, and was raging for 
days, partly fuelled by whale oil from the 
slaughtered mammals. One crew mem-
ber was killed and most of the 148 others 
abandoned ship.
 Environmentalists hope that the 8,000-
tonne ship, the only one capable of 
processing harpooned whales, will have 
to be scrapped following what is its sec-
ond serious fire in less than a decade. 
If so, they hope it will not be replaced, 
spelling an end to an annual hunt, which 
has caused protests for a quarter of a 
century.

 It was not the only drama. Two crew-
members from the Farley Mowat were 
missing for eight hours being lost at sea 
on a dingy following a confrontation with 
one of the illegal Japanese whaling fleet. 
The crew members were found by the 
Farley Mowat; both were unharmed and 
slightly cold.

Whale ship attacks ‘inevitable’
A former marine biologist and author, 
George Muller, says attacks on a 
Japanese whaling fleet by the Sea 
Shepherd Conservation Society, are long 
overdue. The collision of the two ves-
sels was described as “eco-terrosim” by 

Sea Shepherd’s vessel the Robert Hunter (left)and the Japanese whaling ship the Kaiko Maru 
(in the back) collided in the freezing Antarctic waters. Each vessel has footage of the colli-
sion, which caused the boats minimal damage, but it is unclear which initiated the ramming

Japan but Mr Muller said Japan had only 
itself to blame for the attack.
 “The recent clash at sea was inevi-
table. The Government of Japan has 
reaped what it has been sowing. It has 
forced its will on the rest of the world for 
too long and people have had enough,” 
said Mr Muller.
 “If Japan wasn’t down in the Southern 
Ocean hunting whales illegally in viola-
tion of numerous international treaties 
then there wouldn’t be an issue. “Right 
now they have as much credibility as 
a burglar caught in the act by an irate 
homeowner.” ■

Pirates? Flying the Skull and 
Crossbones. Sea Shepherds’ 
vessels got their registra-
tions revoked by the 
UK and Canada 
after diplo-
matic pres-
sure by 
Japan 
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A Zealand fishing vessel hauled in the 
world’s largest invertebrate, a colossal 
squid of science fiction proportions, while 
fishing for toothfish in Antarctic waters  
The crew of the San Aspiring winched 
the roughly half-ton, 40-foot behemoth 
from the abyss as it chewed on a tooth-
fish, and determined the animal to be in 
deteriorating condition. “The squid was 
almost dead when it reached the sur-
face, and the careful work of the crew 
was paramount in getting this specimen 
aboard in good condition,” said Jim 
Anderton of the New Zealand Ministry of 
Fisheries in a statement. ■

An adult T. danae attacks the 
large fluorescent spotlights on the 
researchers’ underwater camera; 
links to full videos are included 
in the article (Image: Tsunemi / 
Proc. Roy. Soc. B)

A large, deep-sea squid has 
been caught on video for the first 
time. The footage of the Dana 
octopus squid shows that far from 
being sluggish, passive creatures, 
the bioluminescent creatures are 
fast, aggressive hunters.

The metre-long eight-armed squid, 
Taningia danae, was caught on cam-
era as deep as 900m in waters off the 
Chichijima Islands in the north Pacific.  
The Japanese researchers who caught 
the squid on camera think they may 
have seen it attempt to com-
municate with the small 
torches they were dangling 
along with the bait in front 
of their underwater camera.

Do you know this Cephalopod? 
Florida squid find defies categori-
zation, puzzles scientists

Giant Squid Attacks at Speed, Using Light

TS
UN

EM
I /

 P
RO

C
. R

O
Y.

 S
O

C
. B

Taningia danae is an eight-armed squid 
measuring up to 2.3 metres long. It has 
two large bioluminescent “bulbs”, called 
photophores, at the end of two of its 
arms. The researchers filmed adult squid 
emitting both short and long flashes from 
their photophores when they attacked 
the small Japanese common squid that 
were used as bait.
 The first live videos of the creature 
showed it swimming forward and backward 
around bait, attacking a rig line on which 
researchers dangled bait, flashing light at 
prey, potentially to blind it, and attacking 

the halogen light researchers used to 
observe it. “Blue light seemed pro-

vocative,” the researchers wrote 
in their online report in the 

Feb. 13 issue of the jour-
nal Proceedings of the 

Royal Society B.

 The researchers also saw the squids emit 
short bright light flashes from large glow-
ing organs at the tips of their tentacles 
before their final assaults. Kubodera and 
his colleagues speculate these flashes 
might blind prey or help the squids meas-
ure distance to their targets in the dark 
depths of the sea.
 The most curious flashing behaviour, 
however, was triggered by two pencil-
shaped underwater torches that were 
attached to the bait. The researchers 
noticed that when both torches were 
lit, adult squid would sometimes wander 
around the bait without attacking it.
 They would produce long glows from 
both of their photophores as they ap-
proached the torches, then several short-
er glows as they moved around it. ■ 

Watch a movie of a squid making flashes 

Largest Squid Ever Caught 
Reeled in by New Zealand fisherman
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http://www.labnews.co.uk/laboratory_article.php/1745/2/deep-sea-squid-attacks-at-speed
http://www.mares.com
http://media.newscientist.com/data/images/ns/av/dn11161V2.mov
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science

Editted by
Michael Symes

Black Sea

The Black Sea is an unusu-
al sea. Nearly one third of the 
land area of continental Europe 
drains into this sea into which 
seven large rivers flow, including 
the major rivers of the Danube, 
Dnieper and Don. However, its 
only outlet is the narrow channel 
of the Bosphorus, which is only 
about 70 metres deep and 700 
metres wide. The depth of the 
Black Sea itself is more than 2,000 
metres in places. 
 The inflowing rivers dilute the 
Black Sea, reducing its surface-
layer salinity to 1.7 % (17 grams of 
salts per litre of seawater) which 
is less than half of the average 
salinity of the oceans at 3.5 %. This 
reduced salinity is the most impor-
tant environmental factor influ-

A place of myth and 

The Black Sea is interest-
ing not only for tourism 
and diving but also from 
the scientific and historical 
point of view. Atlantis? The 
Flood? If you are a fan of 
myths and mysteries then 
the Black Sea has some-
thing for you, too.
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HUGH MACISAAC’S 
LABORATORY FOR THE 
STUDY OF BIOLOGI-
CAL INVASIONS

Planktivorous 
comb jelly 
(Mnemiopsis 
leidyi) cteno-
phore invaded 
the sea in eight-
ies and caused 
catastrophic drop 
in zooplankton bio-
mass by eating it all  

A place of myth and mystery

The Black Sea is the world’s largest mero-
mictic basin where the deep waters do 
not mix with the upper layers of water that 
get oxygen from the atmosphere. As a 
result, over 90% of the deeper Black Sea 
volume is anoxic water that lacks oxygen
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The watershed that drains 
into the Blacksea covers 
most of Eastern Europe, 
and parts of Asia

The Black Sea, 
near Trabzon, 
Eastern Turkey

encing marine biodiversity in the 
Black Sea. Most marine animals 
and plants cannot survive here. 
For example, there are no corals 
(but see below), no octopuses 
and squids; no seastars, and no 
sea urchins living in these waters. 
On the other hand, there are very 
few dangerous marine creatures 
in the Black Sea—no deadly jelly-
fish or stinging sea anemones.

 Despite the fact that the Black 
Sea biodiversity is reduced the 
marine life here is still full of won-
ders. Due to the constant sup-
ply of nitrogen and phosphorus 
flowing into the Black Sea from 
the rivers, it has always been 
very fertile. Phytoplankton, small 
marine plants, are therefore very 
abundant and form the basis of 
a long marine food chain. The 

surface waters can therefore sup-
port a rich and diverse marine life 
including Bottlenose and other 
dolphins, and seals. There are 
about 180 species of fish, includ-
ing tuna, anchovy, herring, grey 
mullet, mackerel and the white 
sturgeon.
 The sea is unique in 
having two layers, an 
oxygenated upper 

layer and a dead lower layer. 
Due to the lack of vertical cur-
rents there is little exchange 
of the bottom waters with the 
top layers. Unlike the upper 180 

meters of surface water, 
replenishment of the 
bottom waters can 
take hundreds of 
years. Bacteria in the 
bottom waters con-

Text by Michael Symes
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sume all the oxygen and the sea 
is mostly dead below 180 meters. 
 Although the lower depths were 
long believed to be completely 
devoid of life, corals have recent-
ly been found at the bottom of 
the Black Sea. These corals con-
tain micro-organisms processing 
methane and sulphates in total 
darkness. It is thought that these 

corals are the oldest life form on 
Earth.
 Another peculiarity of the Black 
Sea is the bi-directional cur-
rent where it flows through the 
straits of the Bosphorus to the 
Mediterranean. The surface cur-
rent flows westwards but there is 
a deep current which simultane-
ously flows in the opposite direc-
tion back into the Black Sea.

Origin of the Black Sea
The Black Sea was once part 
of a larger body of water that 
included the Caspian and Aral 
seas. About 22,000 years ago 
the Black Sea began its life as 
a fresh-water lake. However, it 
appears that some seven to nine 
thousand years ago, due perhaps 
to melting glaciers and polar 
ice-caps, sea levels rose caus-
ing the salty Mediterranean Sea 

to catastrophically break through 
the Bosphorus. From this event the 
Black Sea took its present form. 
The dead lower layer may thus 
have been formed when the 
denser salt-water flooded in, 
when it would have plunged 
straight to the bottom. 

Evidence for the flooding
Without doubt, some catastrophic 
event did occur some 7,500 years 
ago. The depth of the sea seems 
to have increased by some 100 
metres over about a year. This 
caused an increase in the area 
of the Black Sea, with local flood-
ing around its edges. This has 

been confirmed by archaeologi-
cal investigations, especially off 
the Turkish coast. In a series of 
expeditions, marine archeologists 
led by Robert Ballard identified 
what appeared to be ancient 
shorelines, freshwater snail shells, 
drowned river valleys and tool-
worked timbers at roughly 100 m 
of water. Radiocarbon dating of 
the remains of freshwater molloscs 
indicated an age of about 7,000 
years.

What was the nature  
of the flooding?
Lovers of the supernatural like to 
claim that this was due to the 
deluge, a period during which 
it rained for 40 days and nights, 
flooding the whole Earth, as 
described in the events of Noah’s 
Flood in the Bible, and in the Epics 
of Gilgamesh and Atrahasis. The 
oldest version of the Flood is the 
Sumarian, recorded on a frag-
ment of a tablet, discovered in 
ancient Nippur, which dates most 
probably to before 2000 BC. So 
these and many other historical 
sources do seem to indicate that 

Illustration of the bibli-
cal tale of Noah’s ark 
and the great flood

in 1999, the comb jelly, 
Beroe ovata, invaded 

the sea due to a rise in 
water temperature rise 

of two degrees. And 
this comb jelly eats only 
mnemiopsis. That is why 
food zooplankton start-
ed growing again. and 
ovata established itself 

in the Black Sea of its 
own accord, either by 

migrating naturally from 
the Mediterranean or 

possibly in ship’s  
ballast water

Noah supervises the building of 
his ark in this woodcut illustration 
from the Nuremberg Chronicle

Straits of the Bosphorus with 
Istanbul straddling the straits

The sea level before the flooding (dark blue). Before the 
flood there was no Sea of Asov, and Crimea did not exist 

as a peninsula  

Why it is called the Black Sea today 
nobody really knows
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The Euxine

there was in fact a flood of some sort 
or other several thousand years ago. 
But as to this flooding being that which 
occurred when the present Black Sea 
was formed, that is quite another ques-
tion. There has thus been much written 
about this topic, much of it pure guess-
work, but let us look at just one simple 
fact.
 If the rate of rise of the sea level was 
100 metres for some 300 days, or perhaps 
up to two years, many people would 
eventually have been displaced, and 
much agricultural land lost. However, this 
could hardly be called a catastrophic 
event as compared to an earthquake or 
volcanic eruption where people cannot 
escape in time, and are overwhelmed. 
For example, the dire events at Pompeii 
or Heraclitum, or even the recent tsuna-
mi event in South East Asia can really be 

Deck-mount-
ed gun, 
Destroyer 
of the Black 
Sea Fleet, 
Dzerzhynsky, 
sunk in 1942. 

primarily be seen as a moral text not a 
historical text. However, Fundementalist 
Christians claim that Noah’s flood was 
not a local flood in the Black Sea but 
was a world-wide flood that has left its 
mark on every continent on the planet. 
This is hardly likely, though, as this would 

require the sudden 
production and fol-
lowing disappear-
ance of three times 
more water than is 
contained in all the 
Earth’s oceans.  
 So, it appears 
to have been a 
natural event and 
not the result of 
some supernatural 
intervention. But of 
course, this won’t 
stop people still 
trying to associate 
Noah’s flood with 
this event.

Diving 
possibilities
For those who 
would like to dive 
in the Black sea 

there are many possibilities. However, 
you should be warned that the water 
is often quite turbid, giving poor visibil-
ity. Black Sea water, particularly during 
warm months, contains large amounts 
of organic detritus and clay particles 
brought down by the rivers. Underwater 
visibility rarely exceeds severn meters, 
although on the South Crimean Coast 
visibility reaches 20 meters even in 
Summer. This is because the Crimean 
peninsula has very few rivers itself, and 
protrudes into the central part of the Sea, 
away from the influence of the large riv-
ers emptying into the Black Sea basin. 
The rocky sea bays of the Crimea are 
thus ideal for scuba diving and there are 
many centres along the coast, for exam-
ple at Balaklava, where there is a large 
underwater reef. Close by there are also 
the underwater ruins of Kheroness, where 
part of the Byzantine city was swamped 
by rising sea levels. ■

Cargo wreck containing ceramic jars 
dating to the 9-11th centuries A.D. 
found along the trade route between 
Constantinople and Chersonesos on 
the Crimean Peninsula

New live aboard 
now serve the dive 
traveller going to 
the Black Sea. This 
is a fregat operat-
ing off the Crimean 
coast

The Black Sea, also called the Euxine 
Sea, was originally known by the 
Greeks as Axeinos, meaning Unkind 
to Strangers i.e. Inhospitable. By 
apotropaic euphemism, i.e. in order 
to prevent evil, the substituting of 
an inoffensive word for one consid-
ered offensive or hurtful, this epithet 
of Axeinos was later changed to its 
opposite, Euxeinos, Kind to Strangers 
i.e. Hospitable. Hence, in Roman times 
the Black Sea was known as Pontus 
Euxinus. 
 Many poets 
and authors have 
written through 
the ages about 
the Black Sea 
but perhaps 
none so poign-
antly as Publius 
Ovidius Naso, 
better  known as 
the Roman poet 
Ovid. He had 
been exiled in 
the year AD 8 by 
Emperor Augustus, 
to Tomis, now 
known as modern Constanta, on the 
Romanian coast of the Black Sea, far 
from his beloved Rome, for offend-
ing the Emperor in some, never fully 
explained way. 
 He is famed, of course, for his Art  
of Love and Metamorphoses. But 
after his exile to the Black Sea he 
wrote many poems about his feel-
ings in exile, and sent many letters 
to his family and friends back home 
in Rome. These have been collect-
ed in two works ‘Tristia’(Sadnesses, 
Lamentations) and The Black Sea 
Letters. These give a lively, if some-
what overwrought, description of his 
life and the conditions that prevailed 
on the western coast of the Black Sea 
some 2,000 years ago. His observations 
still make interesting reading today.

 He writes in Tristia: 

Still, if today I must pray for something,
return no more, I beg you to such a land 
so long as I’m still detained in this next-to-
the world’s-limit wilderness.  
They call it hospitable. They lie.

 In short, he hated the place. But what 
was Ovid complaining about, apart 
from being exiled from all the delights of 
civilised and cultural Rome? Why does 
he consider the Black Sea inhospitable? 
Most tourists to Romania will know it as a 
warm summer resort. But as Ovid writes:

I’ve seen the wide sea iced solid, a frozen 
slippery crust holding the under-water still 
not just seen either: I’ve walked the solid 
sea-lanes, crunching their surface dryfoot.

 He realises that his friends in warm 
Rome might not believe him but writes:

Yet believe it: nor shall I leave you igno-
rant of the reasons why rugged winter 
freezes the Black Sea.

 He then goes on to explain that the 
influx of numerous rivers into the sea pro-
vides a fresh water layer riding above 
the underlying salt sea. This fresh water 
layer, which is more easily frozen, com-
bined with a prevailing cold north wind, 
causes the sea to freeze. This is scientifi-
cally correct. And thus, it still is today. 
In summer warm and hospitable but in 
winter, the climate can be terribly cold 
and harsh, with the Black Sea freezing 
around its edges. 
 Why it is called the Black Sea today 
nobody really knows. In summer it can 
be a beautiful blue. However, it can be 
quite stormy in winter, and it is thought 
that the name was given to it by sailors 
and fishermen who were struck by its 
very dark appearance when the skies 
became overcast with storm clouds. ■

(The above quotations have been taken 
from Peter Green’s excellent translation and 
interesting introduction to Ovid: The Poems 
of Exile. Tristia and the Black Sea letters.)

called catastrophic. To put it in practical 
terms, the sea level may perhaps have 
risen some 23 cm per day i.e. less than a 
centimetre per hour. Hardly something 
you would call catastrophic except per-
haps in the long run. 
 Apart from the indisputable scien-
tific evidence, all modern critical Bible 

scholars, to 
quote the edi-
tor of the Biblical 
Archeology 
Review, regard 
the tale of Noah 
as legendary. 
The flood story 
should therefore 

A literary digression 

Roman poet Ovid
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Scientists using NASA 
satellites have discovered an 
extensive network of water-
ways beneath a fast-moving 
Antarctic ice stream that pro-
vide clues as to how “leaks” 
in the system impact sea level 
and the world’s largest ice 
sheet. Antarctica holds about 
90 percent of the world’s ice 
and 70 percent of the world’s 
reservoir of fresh water.
 With data from NASA sat-
ellites, a team of scientists 
detected for the first time the 
subtle rise and fall of the sur-
face of fast-moving ice streams 
as the lakes and channels 

nearly a half-mile of solid ice 
below filled and emptied. 
The study was published in 
the Feb. 16 issue of Science 
magazine.

 “This exciting discovery 
of large lakes exchang-
ing water under the ice 
sheet surface has radi-

cally altered our view 
of what is happening at 

the base of the ice sheet 
and how ice moves in that 

environment,” said co-author 
Robert Bindschadler. 
 “NASA’s state-of-the-art sat-
ellite instruments are so sensi-
tive, we are able to capture 
an unprecedented three-
dimensional look at the system 
beneath the thick ice sheet 
and measure from space 
changes of a mere three feet in 
its surface elevation. That is like 
seeing an elevation change in 
the thickness of a paperback 
book from an airplane flying at 
35,000 feet.”
 
Flow
The surface of the ice sheet 
appears stable to the naked 

eye, but because the base of 
an ice stream is warmer, water 
melts from the basal ice to flow, 
filling the system’s “pipes” and 
lubricating flow of the overlying 
ice. This web of waterways acts 
as a vehicle for water to move 
and change its influence on 
the ice movement.
 Moving back and forth 
through the system’s “pipes” 
from one lake to another, the 
water stimulates the speed of 
the ice stream’s flow a few 
feet per day, contributing to 
conditions that cause the ice 
sheet to either grow or decay. 
Movement in this system can 
influence sea level and ice melt 
worldwide.
 In recent years, scientists 
have discovered more than 
145 subglacial lakes, a smaller 
number of which composes 
this “plumbing system” in the 
Antarctic. 
 Their research has delivered 
new insight into how much and 
how frequently these water-
ways “leak” water and how 
many connect to the ocean. ■

Deep Water 
Warming Off 
Russia

Study Reveals Leaks in Antarctic ‘Plumbing System’

New Sub Dives to Crushing Depths

The major part of the Black sea 
consists of an up to 1800m deep 
hydrosulphuric zone devoid of 
Oxygen. The concentration of life 
forms are then found in a quite 
thin—about 130m—upper layer.  
(see the figure three pages back)
 This makes the Black Sea quite 
sensitive to climate impact and 
various biologic interferences. It 
is specially vunerable to invad-
ing alien biologic species due to 
the almost closed character of 
its water basin. If the Black sea 
basin were empty, it would take 
about 2,100 years to fill it with 
Mediterranean water via 
the Bosporus.

Exchange
Influx of vital oxygen 
from upper water layer 
to so-called cold inter-
mediate water layer, 
which defines the bor-
der of hydrosulphuric 
zone, happens mainly 
in winter. As tempera-
ture fluctuations are most 
evident in winter any cli-
mate change will causes shifts in 
hydrosulphuric zone positions.
 A significant regional cooling, 
which onset in the beginning 
of the 90s, has caused almost 
total elimination of the layer of 
cold intermediate water and its 
oxygen content. Consequently 
the hydrosulphuric zone border 
has risen by 12 m in recent 14-15 
years. This equates to a decrease 
of the oxygen-containing zone by 
about 10 %.

Bad or good?
However, everything is not as bad 
as it may seem. Oceanologists 
consider such evolution of the 
Black sea parameters to be 
reversible. Several cold years of 
oxygen influx to deep-sea water 
layers will be enough for upper 

border of hydrosulphuric zone to 
get back to its “normal” level.

The blooming problem
Another more serious problem 
are phytoplankton blooms. 
Phytoplankton is the basis of 
marine food chain—it feeds 
almost all inhabitants of the Black 
sea ecosystem. Scientists have 
discovered that recent summer 
algae blooms in the Black sea 
were not caused by its usual dia-
tomic algae—but by the algae 
Coccolithophora, which has been 
detected in all the world’s oceans 
too. However, Coccolithophora 
algae are not the only reason of 
the Black sea water trans-

parency drop. Two 
invaders were detect-
ed there—two new 
biologic species: comb 
jellies mnemiopsis and 

beroe ovata.

Mnemiopsis comb 
jelly invaded the sea in 

eighties and caused cata-
strophic drop in zooplankton 

biomass by eating it all.  s there 
was no zooplankton left to graze 
the algae water transparency 
dropped significantly. Moreover, 
this comb jelly exudes tons of 
mucus during its vital processes. 
Plankton-eating fish have lost 
their food sources, consequently 
their numbers dropped affecting 
dolphins and predatory fish in the 
process. Fisheries lost up to $350 
million per year in 1989-1990.
 What then happened in 1999 
was that the comb jelly Beroe 
ovata invaded the sea due to 
water temperature rise of two 
degrees. And this comb jelly 
eats only mnemiopsis. That is why 
food zooplankton started grow-
ing again, even exceeding the 
levels from before mnemiopsis 
appeared. ■

Invaders of the Black Sea

A new report in Geophysical 
Research Letters is showing that 
intermediate water (200-2000m) 
off Russia has warmed signifi-
cantly over the past 50 years. The 
warming trend is accompanied 
by decreasing oxygen content. 
This suggests that weaker over-
turning (vertical exchange) is tak-
ing place. The warmer water is 
attributed to a decrease in (cold) 
shelf water production in the Sea 
of Okhotsk, an epicenter of global 
warming. Warm water and low 
levels of dissolved oxygen is prob-
ably bad news for deep water 
fisheries targeting high latitude 
cold water fishes.
 This is only the beginning of 
the problem, however. This deep 
water warming trend and slowed 
overturning in the Gulf Stream is a 
premise in a hypotheses by some 
oceanographers and climate 
scientists suggests that global 
warming might slow the global 
conveyor belt to the point where 
it shuts down in the North Atlantic, 
bringing on a new ice age. ■

Deepglider is a 71-inch long, 
138-pound device made of car-
bon fiber that can withstand the 
deep ocean’s immense pressure. 
The energy-efficient, battery-
powered glider carries sensors 
to measure oceanic conditions 
including salinity and tempera-
ture—information that is key to 
understanding climate change. 
 When the measurements are 
complete, Deepglider rises to the 
surface and transmits the data 
via satellite to onshore scientists.

 “Reaching a 
depth of 2,700 
meters (nearly 
9,000 feet) is quite 
a feat and promises to extend 
the nature and type of missions 
that can be carried out by glid-
ers,” says Princeton University 
engineering professor Naomi 
Leonard. “You could even imag-
ine a heterogeneous fleet of 
gliders working in tandem at dif-
ferent depths to explore this oth-
erwise impenetrable undersea.”

 Deepglider opens 
up new research pos-
sibilities for oceanog-
raphers studying global climate 
change. The glider’s first trip 
revealed unexpected warming 
of water near the ocean floor, 
and scientists are interested in 
studying whether the tempera-
tures are related to global warm-
ing. ■

Position 
of the  
subglacial  
Lake Vostok in  
West Antarctica
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‘Hole in Earth’ discovered      
in the mid-Atlantic

New Marine Interpretation Centre to 
open in the middle of the Atlantic

Azores Gets Hi-tech 
Marine Museum 
The new Virtual Centre of Marine 
Interpretation is located in a 
renovated historical structure 
in Horta in the Azores—an old 
whale processing factory. In 
addition to video and image 
material, some of which is from 
MAR-ECO, the Centre literally 
centres on a model submersible 
that contains a number of com-
puters with 3D simulations of the 
world underwater.
 The project for Centre has 
been co-ordinated by Ricardo 
Serrão Santos and Carla Gomes 
and has involved research-
ers from the Department of 
Oceanography and Fisheries 
(DOP) at the University of the 
Azores. The goal is to change 
public perceptions of the marine 
environment that surrounds the 
islands from one of exploitation 
to one of understanding and 
stewardship, with a focus on 
sustainable development. Dr. 
Santos is also a member of the 
MAR-ECO Steering Group. ■

It’s called 

Earth Day.

That’s not to say 

we need to treat it

like Dirt Day.

After more than thirty years, we thought it was time that the other 72% of the planet got some attention. Which is why we’re

asking people to Dive In To Earth Day the week of April 18 to 24. So grab some friends and install a mooring, do a reef survey,

or organize an underwater cleanup. Everybody into the water. For more information, visit www.coral.org or call (415) 834-0900.

CORAL_Dirt_Day_8.25x10.875.qxd  11/19/04  1:25 PM  Page 1

A team of British scientists 
has set sail on a voyage 
to examine why a huge 
chunk of the earth’s crust 
is missing, deep under the 
Atlantic Ocean—a phe-
nomenon that challenges 
conventional ideas about 
how the earth works. 
Dr Chris MacLeod, from Cardiff 
University, said the Earth’s crust 
appeared to be missing across an 
area of several thousand square 
kilometres—midway between 
the Cape Verde Islands and the 
Caribbean, on the Mid-Atlantic 
Ridge. The 20-strong team aims 
to survey an area some 3,000 
to 4,000 metres deep where the 
mantle—the deep interior of the 
earth normally covered by a crust 
kilometres thick—is exposed on 
the sea floor.
 Experts describe the hole along 
the mid-Atlantic ridge as an 
“open wound” on the ocean floor 
that has puzzled scientists for the 

This cross-section from Smith and 
Cann (1992) shows the crustal 
structure of the Mid-Atlantic 
Ridge. The crust is made of 
seamounts and fissure-fed flows 
(area above magma chamber). 
Normal faults bound the edges of 
the ridge’s inner valley.  
 Small separate magma bodies 
(gray ovals) feed individual volca-
noes. The solidified magma bod-
ies make the lower oceanic crust. 
Their results for all of the North 
Atlantic suggests there are as 
many as 85 million seamounts on 
the ocean floor. Two and a half 
million of these are over 200m tall

five or so years that its existence 
has been known because it defies 
existing tectonic plate theories of 
evolution.
 Dr MacLeod said the hole in the 
Earth’s crust was not unique, but 
was recognised as one of the most 
significant. “Usually the plates are 
pulled apart and to fill the gap the 
mantle underneath has to rise up. 
As it comes up it starts to melt. That 
forms the magma,” he said. Here, 
the crust does not seem to be 
repairing itself.
 “Effectively, it’s a huge rupture—
one side is being pulled away from 
the other. It’s created a rupture so 
big, it’s actually pulled the en-
tire crust away. We also think the 
mantle did not melt as much as 
usual and that the normal amount 
of mantle was not produced,” he 
said.
 As a result, the mantle is exposed 
to seawater, creating a rock called 
serpentinite.
 The survey voyage, costing $1m 
(£510,000), will be led by marine 
geophysicist Professor Roger Searle, 
from Durham University. ■

FROM DEBORAH K. SMITH, JOHNSON R. CANN.  “THE ROLE OF SEAMOUNT 
VOLCANISM IN CRUSTAL CONSTRUCTION AT THE MID-ATLANTIC RIDGE”
JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 97, NO. B2, PAGES 1645–1658, 1992
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Andrey Bizyukin, M.D. 

Dive Medicine  
& Health

Medical

Does diving produce free 
radicals? Can vitamins real-
ly protect divers from some 
the physiological effects of 
diving? X-Ray Mag’s own 
editor and medical doctor 
Andrey Bizyukin conducted 
a series of experiments to 
find out.
You probably heard about free rad-
icals, and why you should eat anti-
oxidants to stay healthy. But have 
you heard of Reactive 

Oxygen 
Species? 

Chances are that 
you haven’t.   
But to cite a 
well-known on-
line dictionary:  
Reactive oxygen 
species (ROS) include 
oxygen ions, free 
radicals and peroxides 
both inorganic and 
organic. They are gen-

erally very small 
molecules and 

are highly reactive due to the 
presence of unpaired valence 
shell electrons. ROSs form as a 
natural byproduct of the normal 
metabolism of oxygen and have 
important roles in cell signaling. 
However, during times of envi-
ronmental stress ROS levels can 
increase dramatically, which can 
result in significant damage to cell 
structures.

During times of environmental 
stress, huh? Does that include  
diving?
It is the cell enzymes that produc-
es ROS during metabolism and 

Why vitamins protect divers

it turns out that these molecules 
have several roles to play in the 
body. Firstly, they are modulators 
of the immune system, in other 
words, molecules which can 
intensify or weaken the immune 
response. And the very same 
molecules can, by virtue of their 
strong oxidizing powers, simply 
“kill” pathogenic microbes and 
viruses, destroy alien substances 
(antigens), or when the concen-
tration gets too high, also harm 
the cells themselves by creating 
ulcers or abscesses inside of a liv-
ing tissue or by starting allergic 
reactions.  

 Even for an experienced 
diving physician it is not so 
simple to understand all the 
subtleties. There is a normal 
quantity or production of 
ROS. If too little ROS is pro-
duced, the normal immune 
reaction does not develop, 
and the organism falls ill from 
even the most insignificant 
trifle. If too much ROS is pro-
duced, it first enhances the 
immune response, but then (if 
high production levels persist) it 
will start destroying the organ-
ism. Speak about a golden 
median!
 Any technical diver breathes 
gas mixes, be it oxygen 
enriched (nitrox) or impover-
ished (hypoxic trimix). Either of 

these will surely influence ROS 
production and levels somehow. 
But how? And, in which direction 
is it going to be—for the better or 
worse? And if it is for the worse, 
what can a diver do to protect 
himself or herself from the nega-
tive effects of these molecules 

Reactive Oxygen Species and diving

With the help of our furry 
friends, an immune sys-
tem response to hyper-
baric pressures were 

investigated
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system. The deep dive had 
affected the control group of 
mice (those who were not given 
vitamins) so profoundly, that the 
blue pus bacillus toxin killed all of 
them. By contrast, the mice from 
the experimental group who were 
given the vitamins all survived, 
except for one who got sick and 
died.

The conclusion seemed clear: 
The increased doses of vita-
mins protected the mice dur-
ing and after the deep dives. 
 But does that imply that  phar-
macological substances that can 
reduce the risk of decompression 
illnesses may exist? How many 
people could possibly be saved 
or protected following these sci-
entific findings? And could this 
knowledge possibly extend the 

time span a human can 
spend safely under 

water? ► 

either, that vitamin E is said to 
enhance sexual performance in 
divers (at least according to what 
IANTD president Tom Mount states 
in his “Technical diver encyclope-
dia”). 

Verification
We then put our hypothesis to 
the test by conducting another 
experiment, this time with mice.  
In this, we compared two groups 
of animals: The first group were 
given plenty of Ascorutin (vitamin 
PP + vitamin C) in their drinking 
water for two weeks. The other 
group did not receive these large 
doses of vitamins. 
 Both groups of animals were 
then put in a decompression 
chamber and sent to a depth of 
five hundred meters and returned 
to the surface following identical 
decompression profiles. Following 
this experimental dive, all the ani-
mals received a very small dose 
of blue pus bacillus toxin (in 
concentrations that are 
normally absolutely 
safe for a healthy 
organism). This was 
done to check 
the response and 
status of the 
immune 

the-counter vitamin supplements: 
vitamin PP (Rutin), vitamin C 
(Ascorbic acid), vitamin E (Alpha-
tocopherol) and lipoic acids. 
 These substances bind to the 
reactive oxygen forms, prevent-
ing the damaging peroxidation in 
the organism. A regular intake of 
these anti-oxidants interferes with 
surplus ROS production and pro-
tects the organ- ism. 
It doesn’t 
hurt 

Model of 
Vitamin C 
molecule

and 
go on 
to live a 
long life 
and dive 
happily? 

Oh, rats
In our first experiments, we used 
immune system cells from white 
rats. They were placed in test-
tubes with a nutritious solution to 
keep them alive. These test-tubes 
were then pressurized equivalent 
to a depth of 350 meters. One 
group of test-tubes stayed under 
this pressure for no more than 
one minute. Another group was 
kept under pressure for a con-
siderable time. Both groups were 
brought “back to the surface” in 
an uniform manner. All the cells 
remained alive. But ROS produc-
tion in them was considerably dif-
ferent. 
 In the cells that were under 
pressure for a short period, 
ROS production was found 
to be elevated. By con-
trast the other group, 
which was under 
pressure for a long 
time, practically 
lost their abil-
ity to pro-
duce ROS. 
In other 
words, 
these 
cells 

essentially lost their 
immune protection. 

Hypothesis 
This made us hypothesize that 
short dives are beneficial for 

cells—they keep up their 
tone and strengthen immu-
nity, whereas long dives 

destroy parts of the enzyme sys-
tem involved in immune system 

response, and that the cause 
may be an excessively pro-
longed elevation of ROS 
production. Thus, it seems, 
to be a good idea if one 
could get ROS produc-
tion under control during 
a dive. 

Vitamin pills
This can be achieved 
in several ways. We 
opted for the easiest.  
Antioxidants are read-
ily available in the form 
of commonplace, over-

Problems staying upright? . 
Evidence suggest that deep 

dives affects the immune system
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Cancer Cure?
Scientists at Southwestern Medical 
Centre in the US believe they have 
developed a new cancer treatment 
using the toxin from a sea squirt.
 Diazona angulata, which resembles 
a translucent ring donut, emits the liq-
uid to repel potential predators. It is 
found off the coast of the Philippines 
and lives in colonies anchored to rocks.
 Studies using mice were successful in 
reducing tumour growth without some 
of the side effects associated with 
other cancer drugs. ■

Sea Urchin Could 
Help Cure Diseases

A purple sea urchin has 70 percent 
of its genes in common with humans, 
including genes associated with such 
diseases as Huntington’s, Parkinson’s, 
Alzheimer’s and muscular dystrophy. 

There are roughly 100 human disease 
genes in the sea urchin genome. 

Fish Get Bends TooDAN Releases 2006 
Report on Dive 
Accident Data
The 2006 Report on Decompression 
Illness, Diving Fatalities and Project 
Dive Exploration is ready for the scuba 
diving community to review. Compiled 
and published annually by DAN 
research, the report presents informa-
tion on Project Dive Exploration (PDE), 
scuba diving injuries and dive fatali-
ties, as well as breath-hold diving inci-
dents based on data collected during 
2004. DAN has added new material 
this year that describes breath-hold 
incidents and annual injury and fatal-
ity rates for this activity.
 
Rates of DCS and Death
According to the PDE data collected 
between 1998 and 2004, the decom-
pression sickness (DCS) incidence rate 
among warm-water dives fluctuated 
from 0 to 5 cases per 10,000 dives. 
The annual fatality rate for DAN 
Members between 1997 and 2004 
varied between 11 and 18 deaths 
per 100,000 members per year. 
 The most common procedural 
problem was equalization, report-
ed in 2.7 percent of PDE dives, fol-
lowed by buoyancy trouble at 0.9 
percent. The face mask was the most 
commonly reported equipment prob-
lem (0.69 percent); the dive computer 
followed at 0.4 percent.   
 Twelve PDE divers reported post-
dive headaches, and three reported 
fatigue. Out of 591 reported instances 
of equalization problems, six divers 
reported post-dive symptoms that 
were severe enough to concern them 
or make them skip at least one dive. 
One diver reported short-lasting verti-
go, and there was one case of severe 
sinus barotrauma.
 In the PDE population, there were 
five DCS cases reported; this totaled 
an annual incidence of two DCS 
cases per 10,000 dives. SOURCE: DAN ■

►The implications were mind-boggling.
   Now there was no turning back, we 
just had to investigate the effects in 
humans. During a run of 21 days, we then 
monitored three professional commercial 
divers as they went down as far as 250 
meters. One these was our diving doc-
tor who took blood samples at regular 
intervals, which were sent up through a 
special sluse for analysis in a lab. 

Conclusions
The results were stunning. Neither during 
the descent nor during the extended 
stay at maximum depth could we 
detect any significant deviations from 
normal ROS production. However, during 
ascent the picture changed dramatical-
ly. From the beginning of ascent, the pro-
duction of reactive oxygen forms spiked 
and stayed high at alarming levels during 
much of the decompression procedure 
until surface was reached. And for an 
extended period after the experiment 

Researchers in the UK have concluded 
that fish can get the bends. After review-
ing anecdotal evidence from fishermen 
that fish hauled up quickly from depth 
suffer from decompression sickness, the 
researchers decided to look at fish raised 
in commercial fish farms as well. Sure 
enough, they concluded that farmed fish 
also get the bends. Why? It turns 
out that farmed fish are exposed 
to dangerous levels of nitrogen, 
a problem for their fragile bodies. 
Consequently, the researchers are 
looking at ways of “degassing” fish 
farm water. If that doesn’t work, 
maybe the team will look at cre-
ating hyperbaric 
chambers for 
fish. ■

Researchers said they believe similarities 
in the genes of sea urchins could one 
day help them better understand how 
the human immune system works.
 Sea urchins have no eyes or brain 
and could live for up to 100 years. 
Because sea urchins live longer than 
most humans, they might also provide 
clues in developing new antibiotic and 
antiviral compounds to fight various 
infectious diseases. ■

the divers had immune responses well 
below normal. These otherwise healthy 
fellows had become quite susceptible to 
even banal infections. This period of sup-
pressed immune system lasted at least 

ten days. 
 Our friends, 
who had to listen 
to all our techni-
cal babble and 
enthusiastic tales 
about “wander-
ing under water”, 
made fun of us 
and thought we 
were engaged in 

something too etherical for normal peo-
ple, but they couldn’t help finding the 
jargon a bit sexy and envy our enthusi-
asm and dedication.  
 A scientific investigation like this is 
indeed somewhat akin to detective 
work. Here are our conclusions: 
1.  Short dives can be beneficial to an 

“Take those vita-
mins and keep on 
diving with pleas-
ure, have a long 
life and live hap-
pily ever after.” 

organism.
2. Longer dives can have a profound 

negative effect on the immune system 
and make deep water divers very sus-
ceptible to infections that is normally 
harmless for healthy people.

3. It has been demonstrated that diving 
starts long-term immune infringements 
calling for a scrutiny of decompression 
procedures. Also, the various free-of-
charge decompression programs and 
algorithms in the cheaper computers 
should be reevaluted in the light of 
these findings.

4.  Regarding the average diver, if he has 
made it this far without falling asleep 
over the text above, we recommend: 
“Take those vitamins and keep on div-
ing with pleasure, have a long life and 
live happily ever after. 

Andrey Bizyukin, PhD of Medicine, senior 
researcher of Pulmonology Institute, ■

The cooberating evidence: 

Can Antioxidants  
Protect Scuba Divers?
A recent study, published in The 
Journal of Physiology, shows that 
acute oral intake of antioxidants 
Vitamin C and E prior to a scuba dive 
can reduce alterations in cardiovas-
cular function that are caused by a 
single air dive.
 A group of professional divers were 
studied before and after a moder-
ate scuba dive to a depth of 30 

meters for 30 minutes, similar to those 
enjoyed by countless recreational divers. 
A single scuba air dive induced mild 
changes in cardiac function and a sig-
nificant decrease in endothelial function 
(endothelia is the inside lining of blood-
vessels and other tissue). The authors 
thought that these changes could be 
influenced by oral ingestion of antioxi-
dant vitamins C and E prior to diving, 
and that endothelial function, in particu-
lar, might be preserved.
 This intervention showed a positive 
effect on vascular endothelial func-
tion, whereas other cardiac functional 

Researchers 
found that 
humans 
and sea 
urchins 
share 
a lot 
of the 
same 
biology

changes were unaffected. Although 
generally very safe, diving may be asso-
ciated with serious consequences such 
as decompression sickness. These new 
data raise the possibility that pre-dive 
intake of antioxidant vitamins may pre-
vent some of the negative effects of 
diving on vascular function. The results 
of this study are of inter- est for 
those involved in all 
types of rec- reational and 
profession- al diving. ■



63 X-RAY MAG : 16 : 2007   EDITORIAL     FEATURES     TRAVEL     NEWS     EQUIPMENT     BOOKS     SCIENCE & ECOLOGY     EDUCATION     PROFILES     PORTFOLIO     CLASSIFIED

Panic Study
In 2000, when my wife Lynn and I con-
ducted the “world’s largest diver sur-
vey,” our main goal was to determine 
exactly what factor or combination of 
factors led to diver panic aside from 
just “stress.” The unquestioned gos-
pel in all the dive literature for dec-
ades has been that diver panic is the 
number one cause of diver deaths, so 
it is a worthy research subject. 

PADI vice president of international training, Drew 
Richardson, challenged me over even the fea-
sibility of studying the problem, but as a private 
psychiatrist I told him that even severe panic dis-
order patients can remember the details of their 
first panic attack. I also had several panic disorder 
patients who were divers and not only had they 
never had a panic attack while diving, but they 
claimed they felt the most relaxed when they 
were diving. DAN founder and then president 
Dr. Peter Bennett gave me a big break when he 
allowed me to administer a beta test of the sur-
vey to the 100+ attendees of a Dive Medicine 
continuing education course that summer, which 
helped me convince Drew that the study could 
be done. 
 Over 13,000 scuba divers from around the world 
participated in the online survey sponsored and 
hosted by Rodale’s Scuba Diving magazine and 
actively supported by then PADI vice president of 
international training, Dr. Drew Richardson. Many 
dive clubs and other organizations around the 
globe helped publicize it. Paper surveys were also 
made available for magazine readers without 
access to the web. We designed the 28 questions 
with the invaluable input of experts like Dr. Peter 
Bennett, Dr. Drew Richardson, Dr. Art Bachrach, 
Dr. William Morgan, Dr. Thomas Griffiths, and 

many of my dive buddies on Bonaire and in 
Raleigh. Due to incomplete surveys the final 
number of useable surveys was just over 12,200. In 
May 2002 I presented a poster and gave a brief 
talk to the annual international scientific meeting 
of the UHMS in La Jolla, California. At the request 
of Drew Richardson we prepared a six-page fea-
ture article for The Undersea Journal first quarter 
2003 issue. Both can be found at www.DivePsych.
com. 
 But Lynn and I failed to achieve our main goal 
of determining exactly what factor or combina-
tion of factors leads to diver panic. We used the 
useable responses to questions 6 and 26 to calcu-
late the relative risk of panic under each of the 44 
“circumstances that you have ever experienced 
while scuba diving” (Question 6) and “conditions 
that were present during your first panicked dive” 
(Question 26). We also asked in question 26 if they 
were experiencing the condition for the FIRST TIME 
during their first panicked dive, but apparently 
too many respondents got confused by the ques-
tion’s wording, so we had to just analyze the con-

ditions that were present during the first panicked 
dive whether it was the first time they had ever 
experienced them or not.
 When I showed Dr. Bennett Table 1 and he saw 
that three of the top four factors were “Other,” 
“Other,” and “Other,” his response was that we 
had proven nothing after several years of hard 
work. Researchers do not tend to publish nega-
tive findings, so the table has resided in my laptop 
until now. 
 For three years I conducted follow up surveys 
of those divers and am slowly analyzing the data 
and releasing the results, such as the prior articles 
on diver obesity. In September I will be speaking 
at a workshop on diver panic and stress at the 
South Africa UHMS annual dive medicine refresher 
course in Johannesburg, South Africa. 
 David F. Colvard, M.D., is a private psychiatrist 
and clinical investigator in Raleigh NC  and a 
divemaster, He hosts the website www.DivePsych.
com which provides evidence-based information 
for divers on psychological and stress factors in 
scuba divers. ■
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