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Molnár János
Exploring Budapest’s      Underwater Caves
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feature Molnár János

A rusty tram clatters past 
us. An uninterrupted line of 
cars slowly moves along Leó 
Frankel Street. Businessmen 
in dark suits hurry to their 
desks. Women in high 
heels walk carefully on the 
cobbled pavement. Between 
the houses, the ferries on the 
Danube can be seen, drifting 
past the Isle of Margaret that 
divides the town. We are in 
the middle of the Budapest 
morning rush hour. Our 
team attracts attention from 
passersby. We are carrying 
a van load of diving bottles 
and boxes through a narrow 
iron gate. The stone wall next 
to the cave is soon covered 
by diving equipment.

Molnár János is 
one of the most 
extraordinary 
natural cave 
systems in 
the world. It is 
something even 
most of the city’s 
inhabitants do not 
know about. The 
cave stretches 
out below the 
metropolis, within 
the depths of an inactive volcano.  
 Budapest is known for its spas. 
Their water originates from the 
volcanic earth. One of the most 
well-known springs is Malom (mill) 
Lake. The name lake is a slightly 
grand definition for a pond that 
becomes eutrophic in the summer. 
After a few hundred metres, it flows 
to the Danube. The lake was already 
known during the Ancient Roman 
period—divers have found Roman 
constructions at the bottom of the 

pond.  
 The dry cave of Molnár János 
begins a few metres above the 
surface of Lake Malom. Divers enter 
the cave through a spring, the 
mouth of which is at a depth of four 
metres.

Doorway to the unknown 
The earliest information about the 
caves is from 1858. János Molnár, 
a pharmacist, investigated the dry 
areas of the cave and analysed the 

Molnár János flows into Lake Malom (above). The water pipe in 
the bottom of the lake feeds a spa across the street (right)

Lake Malom (above) overgrown with aquatic plants. PREVIOUS PAGE: Divers explore Molnár János under Budapest
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water of the spring. He examined the 
healing effects of the water. The cave 
was first dived in the 1950s. The charting 
began in the early 1970s. For over 30 
years, divers only dived in the old part 
of the cave, which has 480 metres of 
tunnels.  
 Zsolt Gyurka is a local diver who plays 
a central role in the recent history of 
Molnár János. Without his perseverance, 
the largest part of the cave might still not 
have been found. The old cave was the 
only known part of the caves until 2002. 
 Like many other divers, Zsolt had been 
diving in the cave for years before he 
started to pay closer attention to one 
of the cave’s walls. It was warmer than 
the others, almost hot in fact. There was 
something interesting behind the wall. 

 Zsolt began to carry a pneumatic 
drill with him. He managed to make a 
hole into the wall so that he could peek 
through it. There was crystal clear water 
behind the wall. And there seemed to be 
a lot of it. 
 A slow and nerve-racking charting 
began. Metre by metre Zsolt pulled the 
guiding line into the cave. He charted 
one tunnel after another, and today over 
five kilometres of the cave is known. 

 The delicate environment presents 
an even bigger challenge than the 
distances. Compared to typical limestone 
caves, it is really difficult and time 
consuming to attach the guiding lines 
in Molnár János. It is difficult to attach 
anything to rock walls that have been 
softened by acidic water. There are also 
no rocks in the cave around which lines 
can be tied. Drilling holes for the bolts 
destroys visibility in a moment. 

The cave 
Today, over five kilometres of the caves 
have been explored. The biggest charted 
hall is over 80 metres long and 16-26 
metres wide. In this hall alone, there is 
over 23,000 cubic metres of warm water.  
If an ordinary kitchen water tap was 
installed at the bottom, it would take four 
and a half years to empty it. There are 
hundreds of these halls in the caves. 
 Drilling in the surroundings of Molnár 

A few steps down, underneath a hatch 
(above), waits the entrance to the cave (right)

Zsolt Gyurka discovered the entrance to the 
new part of the cave. He has laid kilometers 
of line into the cave (left); Divers follow the line 
into the chambers of Molnár János (top right)
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János has revealed that there is a network 
of many caves crisscrossing between 150 
and 250 metres deep underground. The 
tunnels of Molnár János continue towards 
the depths, but so far, divers have only 
reached the depth of 75 metres. 
 Molnár János would be even more 
extensive, had the moving earth not cut 
the tunnels off in many places. The caves 
almost certainly continue behind places 
where the fault lines have blocked the 
way, but they have no entrances. 
 There are several caves in the 
surroundings of Molnár János, but most of 
them are not suitable to dive in. They are 
either too hot or too confined. 
 Budapest’s limestone earth developed 
during the warm and humid Eocene period 

approximately 30-50 million years ago. The 
first animals like present-day mammals also 
developed at the same time.   
 Hungary is bordered by the Carpathian 
Mountains in the east and the Alps in 
the north. The rising Alps lifted the Buda 
mountains with them. The ground plate of 
the Pannonian plain sank eastwards. The 
ground cracked along the collision line 
of the mountains and the plain. Ground 
displacements can also be seen in many 
places in Molnár János, where the cave 
ends, as if it had been cut with a knife. 
 Caves develop when the earth moves. 
Water finds its way through even the 
smallest cracks, and the flow shapes 
the soft limestone. Acid rain, changes in 
temperature and gas rising from deep in 

Diver Harri Urho makes his way above the silty slopes (left); After a few days of open circuit diving, 
the visibility starts to slowly deteriorate (above)

Silt has been washed away along the first few hundred meters of passage
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the soil speed up erosion. 
 Acid rain develops when carbon 
dioxide adheres to rain water. The result 
is weak carbonic acid, which absorbs 
into the soil and dissolves limestone. 
It is the same acid rain that forests, 
and especially marble and limestone 
constructions, suffer from.  
 Caves are like underground rivers that 
accumulate ground water. The water 
flows in them and rises to the surface 
through the same springs that offer a 
natural entrance for divers. 

Unique traits 
Molnár János differs from all other caves 
that we have seen. For example, in the 
caves of Florida, the flow is powerful, and 
they are more linear in form. A cave often 
has one big tunnel, from which smaller 

side passages branch 
off. In France, the caves 
are pipe-like tunnels. 
One tunnel can go on 
for several kilometres 
without considerable 
branches off it. 
 In France and Florida, 
the flow of water in 
the caves increases 
after rain. The water is 
quickly filtered through 
the ground and flows 
out through the caves. 
Particularly in France, 
the water becomes 
silty after rain. In Molnár 
János, the filtering is so slow that rain does 
not affect the currents of the cave. The 
conditions are stable and predictable. 

 The gases rising up from the lower earth 
layers contain hydrogen sulphide, which 
becomes sulphuric acid when mixed with 

water. Divers call the water in Molnár 
János hostile. There is so much sulphuric 
acid in the water that it erodes material, 
especially rubber and metal. The metal 
surfaces of the diving equipment darken 
within a few days in the water. 

Geological time machine 
In Molnár János, new caves are still being 
formed, but the speed is quite slow in 
terms of human lifespan. The humidity 
exuding from the Earth’s surface gets 
mixed with the rising ground water that 

has rained down thousands 
of years ago. According 
to radiocarbon dating, the 
ground water in Molnár János 
is over 5,000 years old.  
 Unlike the new part of the 
cave, the old tunnel has 
been a popular place to 
dive. The short tunnel has 
been known for decades, 
and it is easy to dive in. The 
rock has become smooth in 
the narrow gaps. Also, the silt 
that used to cover the walls 
has gradually worked loose. 
That is why one can see the 
details in the limestone rock 
near the mouth of the cave. 
Fossils can be seen in the 

feature Molnár János
Crystal clear water fills huge halls 
along the way. Water coming up from 
below the cave is thousands of years 
old. The walls are decorated with fos-
sils (below left) and crystals (below)
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walls, things like a tooth of a prehistoric 
shark. 
 The fossils in Molnár János originate 
from the time when the area was sea 
bed. The ground layer where the cave 
is located mainly consists of red algae, 
echinoids, coral fragments, bivalves, 
decapods and bryozoans. The mystery of 
Molnár János is what hides underneath 
the many metres of silt sand. 
 The most magnificent details are the 
crystals on the walls of the cave that 
are formed from orthoclase and barium 
sulphate. Orthoclase develops when 
silicate and calcium carbonate are 
crystallised in water. The particles of soft 
limestone have crumbled down to the 
bottom of the cave and become silt. 
Gradually harder fossils emerge from 

deep inside the 
rock. They stick 
out of the wall 
for a while until 
the limestone 
surrounding 
them erodes 
and the fossils 
sink to the 
bottom. 
 In Molnár 
János, the 
water flows 
very slowly. In 
the deeper 
part of the 
caves, the silt 

sand that has run down from the upper 
levels covers most of the bottom, hiding 
its contours. The currents are so weak that 
they cannot carry the silt out of the cave. 
Only the stair-like walls remain, which the 
silt has settled on.  
 Molnár János is the only cave in 
the area where hot volcanic water is 
mixed with the cooler surface water 
flowing from the Buda Mountains. The 
temperature of the warmer, volcanic 
water is normally 27°C. There are no hot 
springs in the deeper parts of the caves. 
There, the temperature of the water is 
20°C. 
 The hot currents of Molnár János sustain 
plenty of bacteria, which colour the walls 
of the cave red. They eat sulphate, which 
is abundant in the volcanic water. In the 

oceans near the tectonic plates, 
there are similar hot springs through 
which hydrogen and hydrogen 
sulphides erupt. 
 One can see the history in 
Molnár János at a glance. 
Crumbled crystal pillars reveal how 
the crystals have formed over the 
course of the centuries, like the 
rings in a tree trunk. Even small 
changes in the acidity of the water 
can clearly be seen in the crystals.  
 In the uppermost layer of the 
caves, there are black barium 
crystals covered with manganese 
oxide. They reveal a geological 
change. The crystals are several 
centimetres long and have 
accumulated on the surface of 

the lower layers as carpets, as if 
lots of black building blocks had 
been thrown on the surface. 
 In some places, the 

manganese oxide forms a 
black film on the surface of the 
rock. The velvety layer is like 
soot. Diving in the manganese 
oxide rooms is an extraordinary 
experience, as the black colour 
absorbs the light and covers the 
details of the walls. 
 Under the layers of 
manganese oxide and barium 
sulphate, there is calcspar, or 
calcite—a form of calcium 
carbonate often found in 
chalky ground, limestone 
ground or marble. In the caves, 
there are many areas of crystal 

feature Molnár János

The crystals reveal the presence of  
various minerals, such as manganese,  

calcium carbonate and barium

Different crystals (left and below)  
are a result of changes in water 
acidity and composition of surface 
water and deep volcanic water 
meeting inside the cave; Divers enter 
a chamber in Molnár János (far left); 
Marine fossils in the cave formed 
when the area was under the sea 
millions of years ago (bottom)
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that have formed from crystallised 
calcspar. 
 The last to develop in the cave 
were the bacteria that are fed 
by hot currents from the depths 
of the earth. Bacteria reduce the 
acidity of the water. 
 Traditionally, interest in caves 
had more to do with geological 
history, but now researchers 
are interested in the bacteria 
living in conditions that were 
not supposed to support life. 
They offer medical science 
new alternatives for developing 
treatments.  
 NASA uses bacteria when it 
models life on other planets. In the 
last few years, it has been found 
that bacteria manage to survive 
in complete darkness and in 
temperatures of several hundred 
degrees. Light is not necessary 
for them, and their diet is still 
as primitive as when evolution 

began. Even radioactive 
radiation, which splits human DNA 
fast, does not affect them. 
 I can only imagine how much 
even just one leaking sewer could 
damage Molnár János. The water 
in the caves has been preserved 
like the frozen water in the core of 
a glacier. Human influence does 
not reach here, yet. The water 
in which we swim pre-dates our 
chronology.

A dive into Molnár János 
I pulled myself carefully along the 
projections of the walls and the 
line, trying not to stir the silt with 
my fins in the narrow gaps, as it 
would impair visibility immediately. 
I could hear only the random 
clinks of the stages against each 
other and the sound of my own 
breathing.  
 I detached my backup gas 
bottles and pushed them in 

feature Molnár János
front of me in order to 
get through a restriction. 
I pulled with both hands 
and wiggled when the box 
of my photographing light 
got stuck between stones. I 
found the right position and 
glided through the gap. 
 We continued for a 
hundred metres along the 
narrow tunnel. The walls 
were a few centimetres 
from my face. The narrow 
tunnel opened into a big 
hall. In front of me, there 
were stone blocks as big as 
houses. We made our way 
past them and followed 

THIS PAGE: Cave wall colors vary from shining white to velvety black where 
manganese oxide lines the walls; Water temperature is 20°C, with no current

In deeper parts of the cave, the mud 
banks may collapse without much notice
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the guiding line along the most suitable 
diving route. The rock in front of me 
looked as if it was only waiting for the 
touch of my finger to go hurtling down 
the slope.  

 The water in front of me was starting 
to ripple. On the thermocline, the karst 
water that filters from the surface mixes 
with the hot currents rising from the 
depths.  
 Visibility was momentarily lost, as we 
dived through the mixing layer of cold 
and warm water. A hot wave hit us in 
the face. The 
temperature rose 
to 27°C. The warm 
water rose from the 
depths of the Earth. 
Colours changed 
suddenly. The 
bacteria that thrive 
in warm water 
coloured the walls 
a rusty red. 
 The surface of the 
water was dimly 
visible above us. 
There was a big hall 
called the carbon 
dioxide chamber, 

which reaches 
several metres 
above the surface 
of the water. It was 
the biggest space 
above water in 
Molnár János. 
 We went 
beneath the 
surface again. 
There were 
hundreds of fossils 
in the vertical wall.  
 At first glance, 
the wall looked 
like solid rock, but 
when I pressed it 

with my finger it gave away. My finger 
sank into the limestone like a hot knife 
through butter.  
 This is what makes diving in the narrow 
parts of Molnár János so difficult. It is 
difficult to find a hard rock surface; if you 
touch the walls, they crumble down in a 
cloud of silt. 

 We descended deeper into the cave. 
The water welling up from the hot springs 
hit the cold layer again in front of us. 
I sighed with relief, as the cool water 
rushed to my face.  
 The dry suit is an excellent invention for 
the ice cold waters of the north. Here, it 
protects during the long and deep dives, 

feature Molnár János

The walls may look like stone, but in many 
places will turn to silt by mere touch. Acidic 

water has softened the limestone walls to 
crumbling point; Divers float in formation 

passing shelves formed by erosion  
of layered limestone (top left)

Astonishing formations are preserved as the flow inside the cave is really slow
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but it is anything but 
pleasant in a hot 
bath. 
 We continued 
deeper into the 
depths of the Earth. 
In the deep parts 
of the cave, there 
were no hot springs 
or bacteria. The red 
walls of the big hall 
changed to a more 
even grey. Our gas-
discharge lamps 
made the scenery 
surreal and blue. The 
water was gin clear. 
 The narrow tunnel 
at the beginning of 
the dive changed 

to great cathedral-like halls, which could 
reach tens of metres high. In the walls, 
there were stair-like shelves covered in 
silt, which had fallen from above. The 
shelves had formed when the softer parts 
of the layered limestone eroded away. 
The hard layers have resisted water the 
longest. These ‘stairs’ are a typical sight in 
Molnár János. 

Formations 
Contrary to, for example, the natural 
caves in Mexico, there are no visible 
stalactite formations in Molnár János. Of 
course, the silt layer covering the bottom 
of the cave could be hiding almost 
anything under it, but it is quite likely that 
the sulphuric and carbonic acid have 
eroded any possible formations away. 
 The most distant parts of the cave have 

been visited only a few times, if at all. 
When there is no current, nothing takes 
the silt away or detaches 
the loose substance from 
the walls. 
 The acidic water 
has eroded the stone 
unevenly. The walls and 
ceiling are covered in 
plates a few millimetres 
thick that are only held 
in place by silt and the 
pressure of the water. 
They are so weakly 
attached that the 
touch of an ascending, 
expanding air bubble is 
enough to detach plates 
as big as a car bonnet 
from the ceiling. 
 We descended to 
the depth of 30 metres. 
Although everyone pulled 
themselves as carefully 
as they could through a 
gap in front of us, a foggy 
cloud arose in front of 
it. I dived into the cloud 
and felt the direction of 
the line with my hands. 
On the other side of the 
gap, I found myself in 
clear water once again. 
The walls were lined with 
a velvety carpet, which 
absorbed all light. It was 
as if I had dived into a 
completely new, separate 
cave. The manganese 
oxide that clung to the 

surface of the limestone 
looked like coal. 
 The bubbles hit the ceiling. 
The air formed hundreds of 
mercury-like bubbles, which 

reflected the rays of light around the 
black room. We were in the middle of 

feature Molnár János
The floor has collapsed,  
but there is no access to 
the space just a few meters 
below us. We can only guess 
what we would find there

Sturdy lines offer a way home if a mudslide destroys visibility
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a fireworks display, as the rays 
of light jumped from one wall to 
another.  
 We swam through a few big 
halls and descended to 35 

metres. I squeezed through the 
narrow gap. I found myself in a 
space, which was approximately 
one metre high. The backup 
gas bottles hanging by my chest 

touched the silt on the bottom of 
the cave, and the casing of my 
diving equipment scratched the 

ceiling. I pulled myself forward 
with my fingers. I was not 

moving my fins, as to do 
so would further stir up 
the powdery bottom. 
 I turned back. The 
exhaled bubbles in 
front of me hit the 
ceiling and exploded 
as if in a slow motion 

film. An enormous silt 
cloud swallowed me 

up. I could no longer see 
the light of my lamp, which 

was only tens of centimetres from 
me. I was in complete darkness. 
 The acidic water has also 
softened the surface of the walls 
and ceiling so much that a hand 

would sink into them 
without feeling 
the hard surface, 
which can lead one 
forward. The forms 
of the cave did not 
have clear lines, 
so it would take an 
eternity to grope 
one's way out along 
the uneven walls. As 
the exit passage was 
not even a metre in 
diameter, finding it in 
a room with walls like 
cotton wool was a 
nightmarish thought. 
 I squeezed myself 
through the narrow 
exit passage once 
more and, as if by 
magic, the scenery 
changed. The silt 
cloud was left behind 
me, and I as in clear 
water again. 

 We continued our dive toward 
the furthest charted point 
of Molnár János. We were a 
kilometre from the mouth of the 
cave, at a depth of 22 metres. A 
shaft that fell vertically into the 
Earth began at the end of the 
hall. We descended the shaft to 
a depth of 50 metres. We had 
reached the furthest point. The 
tunnel ended at a wall. The other, 
bigger branch of the tunnel had 
been less charted, but the cave 
continued there at a depth of 70 
metres. 
 We motioned upwards with our 
thumbs to signal that it was time 
to turn back. We headed for the 
exit. The walls disappeared in the 
darkness, and the long, narrow 
beams of our diving lamps lit the 
way forward. We rose up the shaft 

slowly. The majestic walls fell back 
into darkness. 
 We swam back along the same 
route. Visibility was not as good 
as it was when we came. The air 
bubbles and touching the bottom 
in narrow gaps had detached silt, 
which had spread like a grey veil 
in the water. It would be weeks 
before the water was clear again. 
 A few hours had passed since 
we started the dive. I switched 
off my lamp and lifted my head 
above the surface. Daylight and 
the sounds of the city flooded 
the tunnel through the hatch. 
At best, we had been only 50 
metres below the city. In my 
mind, I went over the journey 
in the depths below the city. 
We moved around, block after 
block, inside the rock. Most 
of the people walking on the 
pavement probably had no idea 
that there was a cave system full 
of water below their feet. 
 We climbed up the steel stairs 
into the bright daylight. A tram 
clattered past us again. In the 
heat of the midday sun, drowsy 
people seemed to wake up 
again for a moment when they 
saw us with our diving suits and 
equipment by the side of the 
road. ■

Having visited caves and seas 
all over the world, writer Antti 
Apunen and photographer Janne 
Suhonen, both based in Helsinki, 
Finland, have co-published a 
book, Divers of the Dark, and 
several articles on diving. Visit: 
Diversofthedark.com
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Bali police prevented the smug-
gling of 22 turtles onto the island, 
bringing the total to 55 turtles 
saved from the restaurant trade.
Police reported that guards patrol-
ling Pandawa Beach in Kuta dis-
covered the turtles, all tied and 
bound. The green sea turtles aver-
aged one meter in length and 
were estimated to be a least 50 
years old. The resale value of the 
turtles is fetching approximately 
Rp. 5 million ($518) each.
 The smugglers were not caught; 
they fled when they saw the 
beach patrol guards. The smug-
glers are suspected of attempting 
to smuggle 33 turtles on to the 
island in December.
 Soemarsono, the head of the 
Denpesar Nature Conservancy 
(BKSDA) voiced anger at the 

continuing attempt to trade the 
endangered species and that 
the agency is planning a special 
operation against the smuggling 
operations. He declined to give 
any details, but said some of the 
targets had already been identi-
fied.
 Soemarsono said that some of 
the seized turtles were suffering 
from dehydration and some had 
wounds. The BKSDA took custody 
of the turtles and will rehabilitate 
them before releasing them back 
to the sea.
 There have been at least six tur-
tle smuggling attempts in Bali last 
year involving hundreds of animals. 
Green sea turtles are protect-
ed under 
Indonesian 
law. ■

turtle tales

Edited by 
Bonnie McKenna

Sri Lanka has more than 20 turtle 
conservation centers. The major-
ity of these conservation centers 
are along Kosgoda, Induruwa, 
Seenigama and Habaraduwa 
beaches on the southern coast.
The first hatchery was set up at 
Kosgoda in 1978 with the financial 
assistance of a German national, 
Victor Hasselblad of world-famous 
Hasselblad cameras.
 More than four million turtle 

hatch- lings 
have been born 
at the Kosgada Turtle 
Conservation Center and released 
into the sea. Five of the eight spe-
cies of sea turtles frequent the 
beaches of the south coast of Sri 
Lanka; loggerheads, olive ridleys, 
hawksbills, greens and leather-
backs visit the coastline for nesting.
 The fisherfolk on the southern 
coast now extend their coopera-

tion for the conservation of turtles 
and have given up killing turtles for 
their flesh. The hatchery buys the 
eggs from the fisherfolk who collect 
the eggs from nests at night.
 According to the turtle conserva-
tion centers, human activities such 
as construction of tourist hotels, 
removal of foliage from the beach-
es, electric lights, beach erosion 
are some of the fact that are caus-
ing a dwindling number of turtles. ■

U.S. government 
sued over 
endangered 
loggerhead turtles
 
Three environmental groups sued 
the U.S. government for what they 
say is Washington’s failure to take 
urgent steps to protect the endan-
gered loggerhead sea turtles. The 
law suit said loggerheads were 
already pushed to near extinc-
tion and that the government has 
failed to comply with the dead-
lines set under the Endangered 
Species Act to establish protected 
areas for loggerhead sea turtles.
 The suit, brought by the Center 
for Biological Diversity, Oceana 
and Turtle Island Restoration, cited 
destruction or degradation of 
nesting and foraging habitats, pol-
lution, incidental capture, injury 
and death by commercial fish-
ing fleets and other threats to the 
long term survival of this turtle.
 Florida beaches have the larg-
est population of loggerheads in 
the United States, but are facing 
continual threats to their habitats.
According to the Center for 
Biological Diversity, Northern 
Pacific loggerheads that nest in 
Japan, cross the Pacific to feed 

along the western coast of the 
United States have declined 
bay at least 80 percent over 
the past decade. ■Sea turtles breathe new life

Turtle smugglers nabbed on Bali
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Text and photos by Amanda Cotton

A sudden movement flashed 
under a canopy of waves, the 
shark's silver side reflecting bright-
ly in the sun, as it passed quickly 
just below the surface from bow to 
stern.  
 “Get in now, Amanda! You’re 
only going to have a couple min-
utes. Go!” yelled the guide. 
 “How big is she?” I asked but  
never heard the answer. Fear of 
losing the encounter trumped the 
fear of the unknown, as I eased 
myself into the water, duck-
ing under the chum bucket and 
up along the side of the boat. 
Camera in hand, I was ready to 
shoot.

The waters off the state of Rhode Island on 
the northeast coast of the United States are 
quickly becoming a shark diving Mecca, 
being one of a few key destinations around 
the globe where one is almost guaran-
teed encounters with two very distinct and 
beautiful species of sharks —blue sharks 

Mako Magic
Rhode Island

and mako sharks. This is largely due 
in part to underwater filmmaker and 
Rhode Island native Joe Romeiro of 333 
Productions. Joe has been documenting 
the behavior, movement and hot spots 
of these sharks for years, and has quickly 
become the “go to” expert for profes-

sional cinematographers and photogra-
phers worldwide who seek footage and 
encounters with them.
 A chance encounter with these large 
pelagic sharks are not only sought after 
by photographers alone, however. Every 
year, thousands of people gather on 

docks and off the coast to participate 
in shark fishing tournaments held in New 
England’s prolific waters. Although shark 
fishing tournaments continue to rally 
support in the Northeast culture, con-
servation groups have been outspoken 
in the need to end such practices in 

other locations. In the Bahamas and 
Florida, for example, many tourna-
ments have switched to full catch-and-
release models and now support “Shark 
Free Marinas” where no dead shark is 
allowed on their docks.  
 In an environment where shark num-

Mako shark 
(Isurus oxy-

rinchus) darts 
by at aston-

ishing speeds 
in the waters 

off the U.S. 
state of Rhode 

Island
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bers are declining at an alarm-
ing rate, moves to protect these 
animals prove invaluable to the 
welfare of the oceans.  This leads 
to the question: why aren’t we 
fighting to protect the sharks of 
New England?
The Mako
Positioned tight against the side 
of the boat, I scanned the water 
column for a glimpse of the leg-
endary fish that has brought me 
here—the Mako. Known for their 
speed, agility and unyielding pos-
ture in the water, makos are high-
energy powerhouses that can 
grow up to 12 feet in length and 
weigh over 1,100 pounds (499kg).  
 At an estimated top speed 
between 50 to 60 miles per hour, 
this shark is one of the fastest 
fish in the sea. Within seconds of 
entering the water, I found myself 
face to face with one.  
 A flip of her tail jettisoned the 
shark toward the boat and in my 

general direction, but she was 
completely disinterested in the 
lone diver with whom she shared 
the water. Fixated on her every 
movement, I tracked her in a 
nauseating trail of twists and turns. 

 Eventually turning, she darted 
forward, following the oil slick 
back to the boat, and moved in 
quickly to explore my dome port. I 
couldn't help but shriek in delight, 
as I watched her close the gap of 

space between herself and 
me at an astonishing rate. I 
had dreamt of this moment 
for many years. This day, I 
was living it in beautiful, vivid 
color.
 My time with this amazing 
shark was a painfully short 
five minutes, but I savored 
every moment.  
Mako sharks come in hard 
and fast—a stunning swim 
by, a couple exploratory nips, 
and they are gone.  
 Crewmembers worked 
the bait hard from the boat, 
twisting and pulling it through 
the water to keep the shark 

interested. Still positioned close 
to the boat, as Joe had recom-
mended, I pulsed with excite-
ment, as the mako came blazing 
in towards me, over and over 
again. Fire after fire, my strobes 
lit up the ocean, as the shark 
darted around my dome port in a 
crazy swirl of energy.  
 She was stunning, a beauti-
ful sight to behold. Shimmers of 
iridescence—brown, blue, purple 
and violet—danced across the 
mako's back and along her sides 
under dappled sunlight, as she 
moved effortlessly through the 
water.  
 The mako was not without 

scars, though. Across her side, 
the shark bore the painful marks 
of an encounter with another 
shark. Short lacerations ending 
in a gaping wound sprinkled her 
side. Pink flesh stood exposed, 
as the shark arched her body 
through the ocean. Perhaps due 
to her size, around four feet, she 
was attacked by a larger mako, 
or another shark species, or 
these were simply mating scars. 
Regardless of these wounds, her 
unrelenting power was unmistak-
able.  
 With one small thrust of her tail, 
the mako powered through the 
water zipping from one bait fish to 

Mako shark (left); Another spe-
cies commonly seen off of 
Rhode Island, the blue shark 
(Prionace glauca) comes in for 
a closer inspection of the under-
water photographers (center)

A blue shark (Prionace glauca) noses in closer to inspect the dome port of the author’s camera housing

Mako Magic
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the other on either side of me. Makos are 
known for their short, but quick bursts of 
speed.  
 It quickly became apparent to me 
why Joe wanted my back up against the 
boat. The shark's lightening speed made 
her difficult to follow, and her forward 
gapping nips from an open mouthful of 
protruding teeth could 
lead to serious ramifica-
tions quite quickly, if the 
shark had so chosen.  
 These sharks are not 
for the faint of heart.  
Encounters with this spe-
cies are fast-paced, 
adrenaline-filled gut 
checks that demand 
you give the shark a 
healthy amount of 
respect while in the 
water with them.  
 In a matter of seconds, 
the scene fell silent, as 
the mako made one 

last sweep, turned 
and headed straight 
down into the depths 
of the Atlantic 
Ocean. Sitting there 
motionless, star-
ring down into the 
depths, I hoped for 

one last glimpse of her, 
but she didn't return. 
My time with the mako 
was over.  
 The ocean gives 
us these gifts, these 
encounters that I cher-
ish with every fiber of 
my being. Whether 
it’s those five min-
utes spent with the 
mako shark, or the 
hour-long encoun-
ters experienced with 
whale sharks off Isla 
Mujeres, these animals 

never cease to amaze me. Every 
moment spent in the ocean with 
the immense diversity of marine 
life leaves me eager for more. I 
come away from these experi-
ences forever changed and long-
ing to fight harder to protect the 
oceans and all life that lives within 
them.
 In an amazing twist of fate, 
I received word from Joe two 
weeks later that my mako had 
been spotted 12 miles from the 
location we first encountered her.  
 To the best of his knowledge, 
this was the first ever double sight-

shark tales
Underwater photographer 

encounters blue shark 
(right); Sun ripples off the 
back of a mako shark as 
it quickly swims past the 
camera (below); Mako 
sharks are fast moving 
sharks, making photo-

graphing this species par-
ticularly challenging  

(bottom left)

A blue shark moves in close to the photographers in 
the water; blue sharks are quite inquisitive
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ing of the same mako shark in 
these waters. This news was all the 
more exciting knowing that a local 
shark tournament started the day 
after my departure from Rhode 
Island, just south of the area we 
were diving. In honor of this joyous 
event, Joe proclaimed I should 
name her. I chose Nani, 
meaning “beautiful” in 
Hawaiian.

Underwater diversity
The waters off the coast 
of Rhode Island are magi-
cal. On previous trips, Joe 
has encountered count-
less blue sharks and mako 
sharks, basking sharks, 
leatherback sea turtles, 
mola mola, hammerhead 
sharks, tiger sharks and 
more. Frequent sightings 
over the last few years of 
white sharks in the area 
have led researchers and 

photographers to Rhode Island in 
search of this species as well. The 
wealth of marine life in this area 
can serve many generations to 
come with opportunities to inter-
act with the Mother Nature on her 
terms.  
 As divers, ocean enthusiasts and 

neighbors on this small planet, we 
must take it upon ourselves to pro-
tect the oceans that hold these 
vast amounts of endless treasures.  
Without education and protection, 
we stand to lose a vital compo-
nent to the health of our aquatic 
ecosystems and our planet as a 

whole. ■

Based in Florida, 
Amanda Cotton is a 
professional photog-
rapher specializing in 
underwater imagery. 
An avid scuba diver 
and ocean advocate, 
her work has been 
published in National 
Geographic, Discovery, 
Times Publishing, CNN, 
Natural History Magazine, 
Earthweek, and Science 
Daily. For more informa-
tion, visit: www.acotton-
photo.com

shark tales

Learn more... visit us at OceanicWorldwide.com for the full story. 

I N N O VAT I O N  F I R S T

B.U.D is a universal backup dive computer  
using Dual Algorithm®. This unique technology  
allows you to adjust the B.U.D’s settings to closely  
match those of your primary dive computer.  
 
Select the right algorithm, adjust as needed  
and dive with confidence. Simple. 

Never miss a dive. 

FREE video tutorial with product  
registration after purchase.

Take a look at the teeth on this mako shark (above); A blue shark follows the bait up to the surface of the water. Bait, or 
chum, in the water allows for close encounters with the sharks (below)

http://www.acottonphoto.com
http://www.acottonphoto.com
http://www.oceanicworldwide.com


EDITORIAL        FEATURES        TRAVEL        NEWS        WRECKS        EQUIPMENT        BOOKS        SCIENCE & ECOLOGY        TECH        EDUCATION        PROFILES        PHOTO & VIDEO        PORTFOLIO76 X-RAY MAG : 53 : 2013

shark tales

+1-706-993-2531
www.aggressor.com
www.dancerfleet.com

I I I I I 
Worldwide LiveAboard Adventures

Space Available!

Whale 
Shark 
Season

June-December 2013

Oceanic whitetips roam long distances
New research on migratory behavior of 
oceanic whitetip sharks can help shape 
conservation strategies. 
 "Although these sharks are relatively safe 
from fishing in Bahamian waters, our study 
shows their long-range roaming takes them 
across the boundaries of different coun-
tries and into the high seas where they still 
encounter fishing gear set for other spe-
cies," said Dr Demian Chapman, an assist-
ant professor in the School of Marine and 
Atmospheric Sciences. 
 The oceanic whitetip shark, Carcharhinus 
longimanus, is a circumtropical pelagic 
apex predator that is poorly studied com-
pared to many other large sharks. Several 
studies have shown substantial population 
declines in oceanic whitetips, most likely 
related to mortality associated with the 
global shark fin trade.
 From 1962–1997, only 73 oceanic 
whitetips were conventionally tagged 
and just four recaptured as part of the 
U.S. National Marine Fisheries Service 
Cooperative Shark Tagging Program, too 
few to elucidate any migratory patterns

Roamed 2,000km
The researchers attached pop-up satel-
lite archival tags to one male and ten 
female mature oceanic whitetip sharks off 
Cat Island in The Bahamas in May 2011, 
and monitored the sharks for varying inter-
vals up to 245 days. The tags recorded 
depth, temperature and location for pre-
programmed periods of time. At the end 
of the time period, the tags self-detached 
from the sharks and reported the data to 
orbiting satellites. Their findings show that 

some of these sharks roamed nearly 2,000 
kilometers from the spot where they were 
caught, but all individuals returned to The 
Bahamas within a few months.
 Once considered among the most 
abundant apex predators on Earth, over-
fishing has caused huge declines in ocean-
ic whitetip sharks, and the species is listed 
as "Critically Endangered" in the Northwest 
Atlantic and Western Central Atlantic, and 
"Vulnerable" globally by the International 
Union for the Conservation of Nature. ■
SOURCE: PLOSONE.ORG THOMAS EHRENSPERGER

Velvet belly lantern sharks may 
not very big but they are hands 
down the coolest sharks in the 
known universe. Let’s face it, any 
animal with glowing dorsal spines 
that look like light sabers right out 
of the movie Star Wars has to win 
that award. 
 According to a study recently 
published in the journal Scientific 
Reports, these diminutive 
deepwater sharks (they live at 
around 600 feet and usually 
don’t get longer than two feet) 
have glowing, transparent spines 
illuminated by a row of light-
producing cells along their dorsal 
fins and back.  
 Researchers believe the 
glowing cells help keep the 
lantern shark from being eaten, 
warning predators that any 
attack could be more trouble 

than it’s worth. If the hypothesis 
is true, this would be the first 
fish in recorded history to use 
bioluminescence to actively ward 
off predators, said researchers at 
the Catholic University of Louvain 
in Belgium. Several other species 
of sharks have defensive spikes, 
although none of them have 
been shown to glow. 
 Even more remarkable, if 
that’s possible, is that these 
sharks also have glowing cells 
along the bottom of their bodies 
allowing them to blend into their 
surroundings, making it difficult 
to be spotted by creatures from 
below—the counter-illumination 
preventing the shark from casting 
a shadow. 
 This strategy seems contra-
dictory at first glance, but 
according to researchers, it is 

actually a perfect balance. The 
light along the belly of the shark 
is used to make it invisible from 
potential predators attacking 
from below because the light 
they give off matches the sunlight 
streaming down and keeps their 
silhouette hidden, while the 
glowing and pulsing spines warn 
predators attacking sideways or 
from above. 
 The lantern shark has several 
rows of literally thousands of 
bioluminescent cells along its 
back and near its dorsal fins. 
These spiny cells emit a self-
produced, long-lasting, blue-
green luminescence by way of 
chemical reaction. As of yet, 
scientists are unsure how this 
chemical process works and 
further study is needed. ■  
SOURCES: BBC, LIVE SCIENCE

Shark species wards off predators with its own built-in “light sabers”

Edited by
Kelly LaClaire
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Lesley Rochat, also known as the 
Shark Warrior, is traveling the world 
to freedive with sharks and film 
them for her international award 
winning conservation campaign 
called, Rethink the Shark. 
 To raise awareness for an anti-
shark net poster, Rochat stripped 
naked in protest. Though the one 
time model and actress turned 
freediver and activist has gone to 
all kinds of extreme lengths to dis-
seminate her cause, this is the first 
time she has gone totally naked 
to do so, tying herself up in gill net-
ting, to make her point as visually 
powerful as possible. 
 “I have proudly joined women 
who have through the ages gone 
naked to protest against numerous 
issues of concern. For example, 

women have gone naked against 
bull fighting, against war, against 
the fur trade, and now against 
the senseless slaughter of our 
sharks and other marine life in the 
Kwazulu-Natal shark nets in South 
Africa.” 
 She recently visited Florida, an 
area of high shark attack fre-
quency, as part of her research. 
Florida is known as the ‘shark bite 
capital’ of the world but the state 
shuns shark nets and refuses to 
place them in swimming areas in 
an attempt to help protect the 
animals declining world-wide num-
bers. 
 But South Africa, Rochat’s home, 
still uses shark nets to line well-po-
pulated sections of its coast, which 
kill many sharks and other innocent 

marine animals every year.  
 “These nets are wiping out our 
tiger shark population, which 
people come from all over the 
world to dive with. They are of 
high value in the shark diving eco-
tourism industry. Florida, despite its 
high shark attack statistics is a very 
positive example for South Africa 
to follow,” said Rochat. 
 The Rethink the Shark program 
points out that on average less 
than ten people are killed by 
sharks every year, and as part of 
the campaign, Rochat recently 
got in the water to freedive with 
large tiger sharks—considered 
highly dangerous and one of the 
more aggressive species in the 
world. “It’s important for me to 
walk my talk and show people 

that sharks are not mon-
ster man-eaters with 
insatiable appetites for 
humans,” she said, “but 
rather beautiful animals 
we ought to respect 
and protect.” 
 Rochat has dedi-
cated her life to helping 
save sharks and runs 
the non-profit orga-
nization, AfriOceans 
Conservation Alliance 
in South Africa, which 
she founded in 2003. 
Her efforts have been 
recognized interna-
tionally, and she is an 
induc-tee of the Women 
Divers Hall of Fame. ■

Shark warrior strips naked to protect sharks

Grey nurse sharkJEFF KUBINA / WIKIPEDIA COMMONS

http://www.mide.com.my
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Every year, thousands of ama-
teur photographers on vacation 
take pictures of whale sharks and 
share them on public sites across 
the Internet. Recently, a new 
study by Imperial College’s Tim 
Davies of London investigated 
the suitability of photographs 
taken by the public for scientific 
identification of whale sharks. He 
and his team did this by compar-
ing results using tourist images 
with results based on surveys by 
marine researchers specifically 
aiming to track the sharks. 
 Davies said that data was used 
for assessments of life history and 
conservation status of whale 
sharks in the Maldives and inves-
tigated the potential problems of 
using tourists' photos for popula-
tion tracking.  
 In order for a shark to be clearly 
identified, any photograph must 
capture the distinctive pattern of 
spots located directly behind the 

gills. This unique marking serves as 
a fingerprint and is used for iden-used for iden-
tification. Researchers wanted to 
see if holiday photos could be 
gathered and used to trace the 
movements and history of certain 
whale sharks in a specific region.   
 Davies was thrilled with the 
study’s outcome: “We showed 
that they can be used to pro-
duce accurate estimates of 
abundance,” he said.  
 The public images were 
sourced from The ECOCEAN 
whale shark photo-identification 
library, a global repository for 
whale shark images as well as 
photo sharing sites Flickr and 
YouTube. 
 Images were then matched 
using identification software. 
Individual whale sharks could be 
identified from 85 percent of 310 
publicly sourced photographs—
an amazing figure. 
 Speaking about the results, 

Davies said: “Globally, this out-
come provides strong support for 
the scientific 
use of photo-
graphs taken 
by tourists for 
whale shark 
monitoring. 
Hopefully, this 
will give whale 
shark research 
around the 
world confi-
dence in using 
this source of 
free data. In 
the Maldives 
in particular 
where whale 
shark tourism 
is well establis-
hed and very 
useful for col-
lecting data 
from through-
out the archi-

pelago, our results suggest that 
whale shark monitoring effort 

Your vacation snapshots can help marine scientists
ZAC WOLF / WIKIPEDIA COMMONS

Whale shark
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should be focused on collecting 
tourist photographs. 
  “Our results go beyond the 
boundaries of whale shark 
research, demonstrating the 
power of ‘citizen science’ in ecol-
ogy and conservation research,” 
added Davies. “Theoretically, 
researchers can now use publicly 
sourced photographs with greater 
confidence.” 
 The results may have implica-
tions for other species too. 
 “This is good news for whales 
and dolphins, cheetahs and other 
spotty or stripy cats, some sharks 
and rays and even geckos,” con-
tinued Davies. “Hopefully, as more 
data come in from tourists over 
the years and from further across 
the archipelago, we will be able 
to build up our understanding 
of the Maldives population and 
monitor its status closely.” ■ 
SOURCE: SCIENCE NETWORK (WEST AU), 
IMPERIAL COLLEGE LONDON

QUINN ANYA / FLICKR CREATIVE COMMONS

Identifying photographs must capture the distinctive pattern of spots located right behind the gills
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Getting Fit
ED.— ALWAYS CONSULT 
A PHYSICIAN FIRST BEFORE 
BEGINNING ANY EXERCISE 
OR FITNESS PROGRAM.

& Looking Good
Text and photos courtesy of  
Gretchen M. Ashton, CFT, SFT, SFN, 
NBFE. Founder of ScubaFit®

While not all divers are geneti-
cally predisposed for the 
‘Baywatch look’, most divers and 
water sports enthusiasts want to 
present their personal best in a 
wetsuit, swimsuit, shorts or tanks. 
As the weather warms from win-
ter to spring and we get ready 
to show a little more skin, getting 
outdoors for a total body work-
out is rejuvenating and provides 
great advantages for divers. It 
is best to stay in shape all year, 
but for divers who have an off-
season, commencing training 
at least 12 weeks prior to scuba 
diving creates a good fitness-for-
diving foundation. Training the 
entire body for at least 12 weeks, 
along with good nutrition, is also 
an opportunity for divers to simul-
taneously sculpt a shapely phy-
sique.      

This workout is designed to strengthen 
and condition the entire body with five 
unique exercise combinations. Particular 

focus is on the lower body performing 
one task while the upper body does 
something else and the torso provides 
stability. This workout improves physical 
ability and helps to reduce risk of injury 
for divers at the surface, getting in and 
out of the water, donning gear and mov-
ing around on boats and through surf.

Scuba diving benefits
●  Treading water and rough seas condi-

tions
●  Climbing up and down boat ladders 

from the water or between decks
●  Maneuvering around mooring chains 

and lines during ascent, descent and 
waiting to board

●  Holding onto a diver in an emergency 
and for rescue activities

●  Assisting another diver with gear
●  Holding onto gear while moving 

through surf
●  Donning and removing gear and fins 

in the water
●  Pulling wetsuits on and off

Tips for Success
●  Practice each movement separately 

before combining the upper body 
and lower body exercises.

●  Perform one static and one dynamic 
movement when first combining upper 
and lower body exercises. (For exam-
ple, stay in the squat position and con-
tinue rowing for one minute.)

●  Begin with 10 to 15 repetitions of each 
exercise and work up to one minute.

●  Never hold your breath (even if you 
don’t get the breathing right at first).

●  Always contract the abdominal mus-
cles (pull in the belly button).

●  Practice the exercises without weights. 
●  Eat well, drink plenty of water and get 

proper rest.
●  Wear proper clothing, footwear and 

sunscreen.

Precautions: This workout 
is designed for healthy 
shoulders, knees and 
backs. In any case, DO 
NOT lift heavy weights for 
shoulder movements and 
follow proper form using 
both the descriptions and 
pictures.

The Workout
Exercise: Triceps Extension with Heel Press 
Abdominal Crunch
Major Muscles: Triceps, Quadriceps, 
Abdominals 

Begin in the starting position as shown. 
Press the lower back into the mat and 
pull in on the belly button contacting 
the abdominals. Inhale deeply through 
the nose. While exhaling through the 
mouth, extend the elbows and knees 
until the hands and feet are above 
the shoulders and hips. Inhale and 

exhale again, 
while contracting 
the abdominals 
enough to slightly 
raise the hips and 
buttocks off the 
floor and pressing 
the heels upward. 
Inhale while simul-
taneously bend-
ing the knees and 

elbows returning to the starting posi-
tion. Repeat for one minute. Note: This 
leg extension movement also actively 
stretches the hamstrings and lower 
back.

Exercise: Chest Fly with Bridge 
Major Muscles: Chest, Glutes, Hamstrings, 
Lower Back

Begin in the chest fly with bridge start-
ing position as shown. Pull in on the 
belly button contracting the abdomi-
nals. Squeeze the glutes (buttocks). 
Inhale deeply through the nose while 
simultaneously lowering the arms out 
to the side and the hips toward the 
mat, until the elbows and buttocks 
are about an inch off the mat. Exhale 
through the mouth while contracting 
the abdominals and raising the hips 
and arms, returning to the chest fly with 
bridge starting position. Repeat for one 
minute. Note: Proper form for the chest 
fly portion of this movement at the bot-
tom is for the hands to be outside the 
elbows with the arms slightly curved. 
Raise the arms as if reaching around a 
barrel bringing the hands together at 
the top.

Triceps Extension with Heel 
Press Abs starting position

Triceps 
Extension with 
Heel Press Abs 
ending position

Chest Fly with Bridge 
starting position (right); 

Chest Fly with Bridge 
ending position 

(lower right)
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Exercise: Row with Squat
Major Muscles: Legs, Glutes, Back, Biceps 

Begin by wrapping one or more exer-
cise bands around a tree, pole or piece 
of exercise equipment. Stand with the 
feet slightly in front of the hips with arms 
extended holding onto the handles of the 
exercise bands as shown. Notice the hip, 
knee and elbow joints are slightly flexed 
and the shoulders are slightly retracted to 
resist the bands. Pull in on the belly button 

contracting the abdominals. Inhale deeply 
through the nose while simultaneously sit-
ting back into a squat position and pulling 
on the exercise bands. Bend the knee, 
hip and elbow joints until right angles are 
achieved at each joint and the ankles. 
The knees should always be behind the 
toes (ideally over the ankle). The elbows 
stay close to the body alongside the waist. 
Exhale through the mouth while simultane-
ously contracting the glutes, and extend-
ing the knee, hip and elbow joints returning 
to the standing position. Repeat for one 
minute.

Exercise: Stationary Lunge with Biceps Curl 
Major Muscles: Legs, Biceps 

Stand in an extended stride position with 
feet about hip width apart, one foot in 
front and one foot behind the body as 
shown. Arms are positioned alongside the 
body as shown. Pull in on the belly button 
contracting the abdominals and extend-
ing the spine to stand tall. Inhale deeply 
through the nose while simultaneously 
lowering the body and raising the weights. 
Bend the knee, hip, ankle and elbow joints 
as close as possible to right angles. This is 
the equivalent of a single-leg squat and 
the front knee should always be behind 
the toes (ideally over the ankle). The 
elbows stay close to the body alongside 
the waist. Exhale through the mouth while 
simultaneously contracting the glutes, and 
extending the knee, hip, elbows and ankle 
joints returning to the starting position. 
Repeat for one minute in this position, then 
switch legs front-to-back and repeat for 
another minute. Precaution: Never contin-
ue to perform this exercise with your front 
knee in front of your shoe laces or your hips 
behind your back knee. STOP and reposi-
tion. This exercise can be challenging for 
some. To begin, you may eliminate the 
biceps curl and/or the weight, and hold 

onto the back of a park bench to master 
the stationary lunge before progressing to 
the combination.

Exercise: Wide Stance Squat with Overhead 
Shoulder Fly
Major Muscles: Legs, Shoulders, Inner Thighs 
(Adductors), Glutes, Calves

Stand in a wide leg stance. Position arms 
out to the side at shoulder height with 
palms up. Before starting the movement, 
look down briefly to check that your 
hips, knees and toes are aligned. Inhale 
deeply through the nose while reaching 

back with the bottom and simultaneously 
raising arms in the upward direction of 
choice. In the lower position, the knee, 
hip and ankle joints are as close as pos-
sible to right angles, as shown. At the 
bottom of the squat, squeeze your glutes 
(buttocks). Reverse the direction of the 
squat and arms while exhaling through 
the mouth on the way up. Repeat for 
one minute. Note: Do not lock out your 
knees at the top of the range of motion. 
Always look up (never look down) when 
performing a squat. Sometimes it is help-
ful to imagine a chair or bench that is 
too far behind you and reach for it when 
performing the squat. Keep your body 
weight distributed evenly through all the 
muscles of the body, keep your abdomi-
nal muscles contracted. 

Fitness model Loren Kurz is a long-time friend, 
fitness professional and business associate. 
She has been weight training for 25 years, 
runs marathons and a variety of other road 
races, played competitive women’s soccer 
for many years, and has been a challenger 
on American Gladiator.
 Gretchen M. Ashton is registered with 
the National Board of Fitness Examiners. An 
advanced diver, International Sports Sci-
ences Association Elite Trainer, and world 
champion athlete, Ashton developed the 
ScubaFit® pro-
gram and the 
comprehensive 
FitDiver® pro-
gram, which 
includes the 
first mobile app 
for scuba diver 
fitness. Ashton 
is the co-author 
of the PADI 
ScubaFit Diver 
Distinctive Spe-
cialty course. 
For more infor-
mation, visit: 
Scubafit.com

fitness
Lure

Stationary Lunge 
with Biceps Curl start-

ing position (right); 
Stationary Lunge with 

Biceps Curl ending 
position (lower right)Row with Close Stance 

Squat starting posi-
tion (below); Row with 
Close Stance Squat 
ending position  
(bottom left)

Wide Stance Squat with 
Overhead Fly starting posi-

tion (right); Wide Stance 
Squat with Overhead Fly 

ending position, front and 
side view (lower right) 

http://scubafit.com/
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Seals sleep half a brain at a time
An international team of biologists has 
identified chemicals in the brain that 
permit seals to be half awake and 
half asleep at the same time. Findings 
of the study published in the Journal 
of Neuroscience may explain how the 
brain can be alert when awake and 
off-line when asleep. 
 “Seals do something biologically 
amazing—they sleep with half their 
brain at a time. The left side of their 
brain can sleep while the right side 
stays awake,” said researcher John 
Peever of the University of Toronto. 
“Seals sleep this way while they’re 
in water, but they sleep like humans 
while on land. Our research may 
explain how this unique biological 
phenomenon happens.”
 The discovery was made when 
fellow researcher, Jennifer Lapierre, 
measured how various chemicals 
changed in the sleeping and wak-
ing side of the brain. Lapierre, who is 
the study’s lead author, found that 
an important chemical in the brain, 
acetylcholine, was low in the side of 
the brain that was asleep and high in 

the side that was awake. The finding 
suggests that acetylcholine may be 
responsible for alertness in the side of 
the brain that is awake. 
 However, another brain chemical, 
serotonin, was found in equal levels 
on both sides of the brain when the 
seals were awake and asleep, the 
study revealed. This finding surprised 
the research team composed of sci-
entists from the University of Toronto 
and the University of California in Los 
Angeles, as serotonin was long 
thought to be a chemical 
that caused brain arousal.
 The findings of the study 
may have implications in 
human health, according to 
senior researcher Jerome Siegel of 
the Brain Research Institute at UCLA. 
“About 40% of North Americans suffer 
from sleep problems and understand-
ing which brain chemicals function to 
keep us awake or asleep is a major 
scientific advance. It could help 
solve the mystery of how and why we 
sleep.” ■ SOURCE: UNIVERSITY OF TORONTO

GErICK BErGsMA 2009 / MArINE PHoToBANK

Fossils uncovered in Southern 
California have revealed four previ-

ously unknown species of 
ancient whales, one of 
which may have eaten 
sharks.
 One of the species, 
dubbed “Willy”, is much 
larger than the others 

and may have eaten 
sharks, said Meredith Rivin, 

a paleontologist at the Coop-
er Archaeological and Paleonto-

logical Center in Fullerton, California, and 
part of the team that studied the fossils.
 Most mammals have four kinds of teeth, 
each shaped for specific tasks. In most 

mammals there are wedge-shaped inci-
sors, a pointy canine, and premolars and 
molars with bumps and valleys that fit 
together like a mortar and pestle when 
they chew. Not all whales have teeth, but 
those that do, such as killer whales, have 
rows of simple peg-like teeth, each one 
looking the same as the next.
 Although these four species of whale 
don’t appear to be direct relatives of 
modern baleen whales, they may repre-
sent transitional forms between the earlier 
toothed whales and toothless baleen 
whales, Rivin said. Modern baleen whales 
like fin whales have teeth only as embry-
os; the teeth are reabsorbed long before 
birth, she added. ■

Did whales eat sharks?

Dolphins call one another by name
A recent study of bottlenose dolphins 
has found that when these social ani-
mals become separated, they will call 
out specific names of their loved ones. 
According to the study published in the 
journal Proceedings of the Royal Society 
B, dolphins are the only animals other than 
human beings that do this. While we use 
words, dolphins use whistles. 
 It was known through earlier research 
that bottlenose dolphins named them-
selves with a “signature whistle”. In this whis-
tle was encoded information describing 
the individual. What is now known is that 
they call the names, the signature whistles, 
of other dolphins as well. 
 Lead author of the study, Stephanie 
King of the University of St. Andrews Sea 
Mammal Research Unit told Discovery 
News: “Animals produced copies when 
they were separated from a close associ-
ate and this supports our belief that dol-
phins copy another animal’s signature 
whistle when they want to reunite with that 
specific individual.”
 From wild bottlenose dolphin popula-
tions residing near Sarasota Bay, Florida, 
King and fellow researchers col-

lected acoustic data 
between the years of 
1984 to 2009. They also 
studied four adult male 
dolphins in captivity 
at The Seas Aquarium 
in Florida. These cap-
tive males had names 
given to them by 
their keepers, but also 
developed their own 
signature whistles they 
used to interact with 
other dolphins.
 “A dolphin emits its 
signature whistle to broadcast its identity 
and announce its presence, allowing ani-
mals to identify one another over large 
distances and for animals to recognize one 
another and to join up with each other,” 
explained King. “Dolphin whistles can be 
detected up to 20km away (12.4 miles) 
depending on water depth and whistle fre-
quency.”
 Dolphins have a complex, sophisticated 
communication system, and research-
ers have found that the animals add an 
individual “tone of voice” when whistling 

another dolphin’s name. They were not just 
mimicking one another. 
 “Interestingly, captive dolphins can learn 
new signals and refer to objects, and it 
may be that dolphins can use signature 
whistle copies to label or refer to an indi-
vidual, which is a skill inherent in human 
language,” King said.
 In further research, King and her col-
leagues will be using sound playback 
experiments to find out how dolphins in the 
wild respond upon hearing their own signa-
ture whistle played back to them. ■

PETER ASPREY / WIKIMEDIA COMMONS

Teeth 
of a fos-
silized whale 
are severely worn 
down, suggesting that this 
previously unknown species of whale may 
have eaten large animals like sharks. Photo 
by Dr. John D. Cooper Archaeological 
and Paleontological Center, USA

Edited by Kelly LaClaire
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The waters off the U.S. northeast 
coast are home to many species 
of whales. It’s also a major shipping 
area for large vessels producing a 
lot of noise. According to ongoing 
research, the constant humming 
from turbines and engines is making 
it difficult for the animals to com-
municate with each other, which in 
turn is affecting their ability 
to find food and mates.
 But the ships are not 
just disrupting 
communica-
tion—they also 
collide with 
whales from time 
to time. Over the 
past few dec-
ades, these col-
lisions have been 

increasing, and the 
National Oceanic and Atmospheric 
Administration has reported more 
and more incidents of whale parts 
being discovered stuck to the hulls 
of commercial boats.
 Scientists and industry leaders in 
the area are working to reduce the 
noise levels experienced by whales 
from North Atlantic shipping and 
have recently persuaded large 
companies to change their routes in 
and around the Boston area.
 The new route will reduce the 
likelihood of whales and ships inter-
acting by 81 percent while only 
increasing shipping time by a few 
minutes. Port authorities have found 
this to be a workable solution to the 
problem. Sea captains can now 
use a special iPad App that helps 
them to understand the locations 
of the whales in real time and alerts 
them to slow down. The change in 

operations has helped to lower the 
underwater din. Scientists hope it 
will also limit the number accidental 
collisions.
 Thousands of jobs depend on 
the commerce in Boston, yet many 
companies are responsibly telling 
their captains to use the Whale App 
and the route change. 1,500 ves-
sels use the port each month, and 

shipping companies realized 
something effective can 

and must be done.
 Andy 

Hammond, 
chief 

executive director of 
the Boston Harbor Pilots Association, 
said the industry has realized that 
a little inconvenience can do an 
awful lot good for whales. 
 This kind of cooperation between 
environmentalists and big business 
proves what can be done when 
people on both sides of the fence 
come together and work to find 
common ground.

So just how loud is it down there?
Dr Mark Baumgartner of the Woods 
Hole Oceanographic Institution 
described the din as a constant, 
thunderous drone. “How would 
you like to have that in your bed-
room, your kitchen, your work all the 
time?” asked Baumgartner. “That’s 
what the acoustic environment for 
whales is like all the time.”
 ■ SOURCE: BBC

www.seacam.com

cinema of dreams

silver

Whaling makes no 
economic sense, 
study says
According to a new Japanese 
study on commercial whaling in 
Japan, declining consumption of 
whale meat and a money-losing 
operational structure are to blame 
for making it an “economic loser”. 
The study, conducted by E-Square 
Inc, a consulting firm based in 
Tokyo, was commissioned by the 
International Fund for Animal 
Welfare (IFAW). 
 Patrick Ramage, IFAW’s whale 
program director, told Japan 
Times that the study findings were 
“based largely on the government 
of Japan’s own data this industry is 
in the red”. The industry’s situation 
gets tougher each year, he added. 
 The purpose of the study was to 
foster a more constructive debate 
on policy by demonstrating how 
commercial whaling is unsustain-
able economically. The 31-page 
report also showed that taxpayer 
money is being used to support 
the floundering industry. In addi-
tion, findings showed that whale 
meat consumption has in recent 
years become very limited, down 
to just 4,000 tons per year, approxi-
mately, from a peak of 400,000 
tons in annual consumption in 1962. 
Meanwhile stockpiles of whale 
meat are growing ever bigger,  
from 990 tons in 1997 to 4,284 tons 
in 2011, according to the research. 
■

Science and industry team up to help whales

Northern Atlantic right whale
NOAA
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