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POINT & CLICK 
ON BOLD LINKS

the FActS AND vIeWpoINtS IN thIS SectIoN ARe Not NeceSSARILY the vIeWS 
oF X-RAY MAG. eQUIpMeNt pReSeNteD IN thIS SectIoN hAS Not beeN teSteD bY 
X-RAY MAG StAFF, NoR ARe the IteMS WARRANteeD. INFoRMAtIoN pRovIDeD IS 
coNDeNSeD FRoM MANUFActUReRS’ DeScRIptIoNS. teXtS ARe USUALLY eDIteD 
FoR LeNGth, cLARItY AND StYLe. LINKS ARe ActIve At the tIMe oF pUbLIcAtIoN

Equipmentrockin’ and a rollin’
edited by 
Rosemary ‘Roz’ Lunn 
& Arnold Weisz

Beuchat MaxLux  
beuchat MaxLux has ‘the 
winning mask design com-

bination’ of a very wide 
field of vision coupled 
with ultra low volume.  
(We actually tried this 
lightweight mask on as 

a prototype and were 
impressed to discover 

just how much we could 
see)!  Whilst all divers will find 

this pleasant to don and dive 
because the skirt is made from 

hypoallergenic silicone, we believe it’s 
particularly well suited for photographers 

who struggle to get their eye close to the 
view finder. beuchat.fr

Suunto D-Series upgraded 
the revamped Suunto D-Series family - D4i, D6i and 
D9tx - benefits from mouth-watering new 
looks, superior specs and addi-
tional new features.  this 
includes more memory, 
faster processors, intuitive 
sophisticated software 
and gas integra-

tion across the 
board. the D4i 
(illustrated here) 
now comes with 
an in-water stop 
watch for timing 
skills and stops.  
If you want 
Freediving Mode, 
D6i is the one for 
you. Finally the D9tx 
is trimix compat-
ible (Suunto Wienke 
technical RGbM algo-
rithm).  this algorithm was 
previously only available on 
the Suunto helo2.  therefore 
this natty baby gives you 8 gas 
switches including helium and 
oxygen, three dive modes and 
mandatory deep stops.  Suunto.com

Wave Fin
this open heel / boat fin has a 39 cm / 15.4 inch long blade, with big 
soft rubber inserts.  they’re perfect for ensuring the ideal Superchannel 
water flow. the upper part of the foot pocket is especially molded in 
soft rubber to guarantee the maximum comfort whilst a double button 
release prevents accidental opening of the buckles. the Wave comes 

in five different colours and sizes from small to 
x-large  Mares.com

Scubapro 
Tek line

Scubapro has been developing and manufacturing their teK-
line equipment since 1994 with this year seeing the launch of 
the X-teK range.  this modular bc collection covers every 
diving ethos; whilst ensuring quality, durability, handling 
and overall diving comfort is not compromised. (choose 
between five standard configurations or combine indi-
vidual components to configure your own personal teK 
system). Authorised Scubapro Dealers will be stocking 
teK gear, plus Scubapro also has dedicated Scubapro 
teK Stores carrying the entire line of teK gear.  Look for 
the Scubapro sign to get further details and specific 
advice. Scubapro.com

Hollis LED
Available in three mod-

els (LeD Mini3, LeD3 and LeD5) 
these lights are machined from 

solid aluminium and hard anodized 
for a rugged finish.  each unit is depth 

tested to 200 mt / 650 ft. and includes a bulb 
life of 50,000 hours.  (210 – 260 Lumens).  each 
light includes a heavy duty lanyard, spare o-rings, 
manual and an overbuilt rear tie point for boltsnap 
attachment if desired.  burntimes; LeD Mini3, 4 hours.  
LeD3, 6 hours.  LeD5, 8 hours.  Hollisgear.com

http://www.beuchat.fr/index.php?id=35&cat=1&sscat=16&prod=722
http://www.suunto.com/en/Product-Families/diving-family-page/
http://www.mares.com 
http://www.scubapro.com 
http://www.hollisgear.com 
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equipment

Atom 3.0 
the Atom 3.0 has a easy to read dis-

play and intuitive user interface.  plus 
you can choose the decompression 
algorithm that best suits your div-
ing needs.  In addition the Atom 3.0 
has Four operating Modes: Watch 
(Alternate time, chronograph, Daily 
Alarm, countdown timer), Normal 
(Air and Nitrox), Gauge (with run 

timer) and Free Diving. You can 
switch between 3 independent trans-

mitters, with up to 3 different Nitrox mixes 
up to 100% o2.  Finally the buddy pressure 

check allows you to receive and moni-
tor up to two remote transmitters, keeping 
track of your dive buddy’s gas reserve. 
Oceanicworldwide.com

 

Mate Flight  
Designed specifically for air travel, 
the Mate Flight weights in at 3.5kg.  

Manufactured from heavy duty poly-
ester, this promises to a useful bag as it 
can take up to 100 litres of equipment. 

Seacsub.com

Xen bottom timer
this compact bottom timer features a full colour 

oLeD screen.  the angled display and large fonts 
optimise readability when mounted on a wrist 

and / or Dpv.  however the true beauty of the 
Xen is that you can individually customise 

the display layout and colours for key 
information such as depth or time.  

the Xen menus are 
easy to navigate to 

and Liquivision’s 
patented tap-
interface 
allows you to 
interact with 
the computer 
quickly and easily. 
Liquivision.com

Abyss 
Navy

the new Abyss 22 
Navy regulator has 

been designed and 
built to be dived in 

extreme conditions and 
temperatures, including 

under ice.  Features include 
good heat exchange capability, a 

Moisture Retention System to reduce dry mouth problems 
and a mesh grid on the fluoropolymer resin finished 2nd stage. 

this mesh grid apparently optimises the flow of water around the 
diaphragm, thus minimising the likelihood of freeflows. Mares.com

Light Monkey 
Light Monkey hID primary lights are available in 4 power 

levels: 10W, 21W, 35W and 50W. All lights are machined from 
solid Delrin and are warranted to withstand depths up to 

500’ (150m). With the exception of the 10W, their hIDs utilize 
a split ballast system (in which the ballast is 

located in the lid of the canister and the igniter 
is located at the light head). this design allows 

for a much smaller volume when combined with 
the Goodman head. A focusable 

reflector comes standard, and 
video reflectors are available 

as accessory items. All Light 
Monkey lights fall below the 
threshold mandated by tSA 
regarding equivalent Lithium 
content (eLc) and are both 
safe and allowed for air travel. 

Lightmonkey.us

http://www.oceanicworldwide.com 
http://www.seacsub.com/product.php?ID=891
http://www.liquivision.com 
http://www.mares.com 
http://lightmonkey.us/hid_primary_lights.php 
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periphylla
—Aliens of the Deep

text and photos by christian Skauge

Although jellyfish have eyes, they have 
no brain. the prtiphylla reportedly hav 
to separate nervous systems, and sci-

entists believe one of them may be 
acting instead of a brain in the normal 

sense of the word. their body consists 
of over 90 percent water

The jet-black rubber RIB was 
running flat out in the February 
night. We were sweeping past 
the Mongstad oil refinery at the 
Norwegian west-coast, just south 
of Gulen Dive Resort, and the 
clock was approaching midnight. 
Apart from the lights in the dis-
tance, the visibility was zero, and 

we were navigating solely on GPS, 
chart plotter and radar. The speed 
of 35 knots produced a howling 
wind, although the sea was com-
pletely calm. There was no moon, 
which was perfect for what we 
had in mind—an encounter with 
the alien of the deep, the crown 
jelly, Periphylla periphylla.

the crown jellies, coronatae, belong to 
the Scyphozoans, a class of jellyfish count-
ing some 200 species, many of them stun-
ningly beautiful. Mainly known by its very 
descriptive Latin name, the periphylla (peri 
= around, about; and phylla = leaved) has 
a bell that may reach a height of 35cm, 
although they are rarely seen larger than 
20cm in the north Atlantic. their 12 tenta-
cles, which are often held in an upward 
position may be up to half a meter long. 

With their tentacles spread out, this strange 
and menacing looking animal reaches 
over a meter in diameter.

Life in the abyss
the periphylla is a true deep-water crea-
ture. It is found in all the world’s oceans, 
except the black Sea, and typically live 
below 900 meters and as deep as 7,000 
meters in certain areas. In the Antarctic, 
they grow bigger than anywhere else, and 
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the periphylla may be the most abun-
dant and widely distributed deep-water 
jellyfish in the world.
 Life in the abyss is one of eternal dark-
ness, scarce food supplies, trouble find-
ing mates—and voracious predators. 
Many of the deep-water animals have 
developed bioluminescence in order to 
overcome some of these challenges, 
and so too with the periphylla. Sometimes 
it can be observed changing colour and 
almost pulsating with light. It is not known 
exactly why the periphylla does this, but 
many scientists believe the jellies use 
light to communicate and signal such 
things as readiness to mate—after all, 

they have four eyes 
called rhopalia at the 
rim of the bell, surely 
capable of detect-
ing the light. the dark 
red colour of the bell 
is said to be masking 
the light of ingested 
bioluminescent pray, 
which might otherwise 
attract predators.
 
Like vampires 
and trolls
So, how deep do we 
need to venture to 
catch a glimpse of this 
stunning deep-water 
creature? Luckily, the 
periphylla has a trait 
that enables scuba 
divers to observe and 
photograph them at 
dive-able depths—
even close to the sur-
face. After the hatch-
ing of the eggs, which 
floats motionless for 
months in mid-water 
at a depth deter-
mined by a combina-
tion of temperature, 
salinity and water 

density, the periphylla develops 12 pow-
erful tentacles and starts a life-long cycle 
of swimming several hundred meters to 
shallower water to feed at night, then 
sinking back into the abyss as soon as 
day breaks. In that respect, they are like 
the vampires and trolls of ancient tales—
if they see the sun rise, they will die. but 
this time, it’s true.
 Despite being able to produce its own 
light, the periphylla is photo-sensitive 
and will not survive being exposed to 
sunlight. even strong moonlight makes 
them turn around and head for deeper 
waters, and so do powerful dive torches. 
Light will break down the brilliant red pig-

ment in the bell and 
the tentacles, and 
the jellyfish will per-
ish. the destruction 
spreads along the 
two nervous systems 
the jellyfish possess, 
also destroying its 
capability to move 
properly. In order to 
observe them dur-
ing a dive, absolute 
darkness (apart from 
dive lights) is a neces-
sity. And you have to 
be at the right place 
at the right time.
 
A rare treat
Although the 
periphylla is abun-
dant in the depths 
of most oceans, 
there are some spe-
cial places where 

they congregate in the millions 
because the conditions are par-
ticularly favourable. one of very 
few such places on the planet 
is a fjord called Lurefjorden, just 
north of bergen, and this is where 
we were heading at full throttle 
through the night. In the winter, 
the feeding cycle of the periphylla 
coincides with mating season, 
which occurs from November until 
April. February, being right in the 
middle, usually offers the highest 
density of jellyfish—if you dive on a 
moonless night such as we were.
 Lurefjorden is a 400-meter-deep, 

feature Periphylla

the periphylla can be seen in a few fjords on the Norwegian west coasts during nighttime in the winter. Lurefjorden 
is the best place to experience large concentrations, but the jellyfish can also be found in halsafjorden, 
Sognefjorden, trondheimsfjorden and vefsnfjorden

Gulen Dive Resort just south of 
Sognefjorden is the only dive 
resort in the world to offer regu-
lar periphylla-safaris. this hap-
pens once a year in february, 
permitting 8 divers to experi-
ence the alien of the deep

American scientists report having 
trawled for periphylla at 2000 meters 

depth for two hours outside Monterey 
bay, catching only about 10 speci-

mens. one haul in Lurefjor-den land-
ed several tonnes of jellyfish



49 X-RAY MAG : 42 : 2011   eDItoRIAL     FeAtUReS     tRAveL     NeWS     eQUIpMeNt     booKS     ScIeNce & ecoLoGY     eDUcAtIoN     pRoFILeS     poRtFoLIo     cLASSIFIeD

feature Periphylla

the nematocysts (stinging cells) of the periphylla are bigger than on any other jellyfish – in fact, 
they may be up to 10 times as big. the fact that the stinging cells continue to grow during the 
lifespan of the jellyfish is also unique; normally they only grow to a certain size

enclosed fjord with four openings to 
the ocean. All the openings are nearly 
closed by thresholds as shallow as 20 
meters, permitting very little oceanic 
water to enter and exit with the tides. In 
addition, arrow worms, copepods and 
krill—which make up the bulk of the 
diet—are abundant in the fjord. the jel-
lyfish also feeds on fish eggs and larvae, 
and have almost eradicated the once 
rich population of cod that used to 

inhabit the fjord back in the 70’s. today, 
the periphylla reigns on top of the food 
chain with very few predators threatening 
its existence.
 the RIb finally slowed down, and the 
biting cold and howling wind came to a 
halt. the night closed in on us, quietly, as 
we drifted slowly across the surface, sev-
eral hundred meters from land. the echo 
sounder showed that we had almost 300 
meters of water beneath the keel—a 

perfect place to scout for the Alien of the 
Deep.
 We geared up in the darkness and 
checked the cameras, torches, backups 
and extra backups. the dive was planned 
to a maximum of 30 meters, without sur-
face markers or lines. We needed to be 
free in the water, and didn’t want lines 
tangled up in stinging tentacles. Needless 
to say, buoyancy was crucial in the pitch-
black waters we were about to enter. If 
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feature Periphylla

Due to the large amount of jellyfish in Lurefjorden, attemtps to 
trawl the jellyfish commercially have been made. the japanese 
consider dried jellyfish something of a delicacy, and in tradition-
al chinese medicine jellyfish is thought to have a positive effect 
on the skin and the circulation of blood. Jellyfish are also rich in 
proteins and minerals such as calcium, iron and iodine.

Not only does Lurefjorden offer the 
periphylla particularly good conditions 
in terms of food; the water in the fjord 
have been proved to absorb up to 
four times as much light as normal sea-
water, giving the impression of being 
much deeper than it actually is

one gets too caught up in a particular speci-
men, one might suddenly find him of herself at 
a depth of 50 meters or more.

Diving 300 meters above the seafloor
We splashed in, and the slight current imme-
diately grabbed us and pushed us away from 
the boat. We signalled oK with the torches 
and slipped beneath the dark surface with 
a few stars and a keen-eyed dive leader as 
our only witnesses. It was the moment of truth. 
Were they here tonight? Would we see many, 
or just a few?

 As we slowly descend-
ed through the water, 
our eyes tried to adjust 
to the immense black-
ness. torches painted 
luminescent arches, as 
we swiped them back 
and forth through the 
water to catch signs of 
life. the first few meters 

all we saw was krill, but that was a good sign. 
Food. At about 12 meters, I spotted the first 
shapes below us. they were here—and my 
god, there were lots of them! A few more 
meters, and suddenly they were everywhere. 
Most of them were just hanging still with their 
tentacles spread out, eagerly awaiting their 
prey. Some of them turned nose down to 
escape our beams of light, and headed into 
the abyss below us.
 the periphylla don’t have thin tentacles like 
normal jellyfish. the appendages are thick and 
stiff, and more anemone-like than anything 

else. When you touch them (and with these 
great numbers you can’t help it) they attach 
to your gloves or suit just like the tentacles of 
a large anemone—sticky. their burn is that of 
the familiar lions mane jellyfish or worse, but 
doesn’t last that long.  
 because of their relatively small number of 
tentacles, the periphylla seemed to be avoid-
ing contact with other individuals, to avoid 
getting tangled up and losing their precious 
cutlery. they neatly spread out and occupied 
about a cubic meter of water each. there 
they hung, almost motionless, ominously await-
ing the arrival of their prey—which, because 
of the current, was bound to happen sooner 
rather than later.

Intelligent—or just very adept?
the periphylla have a highly perfected and 
almost intelligent way of catching food. their 
sensory organs are able to pick up minute 
vibrations—just like those made when a krill 
is “running” through the water with all its tiny 
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feature Periphylla

Studying the periphylla in laboratories has proved very difficult. For some unknown reason, it does not take well to being captured and will 
digest itself in a matter of days, leaving a big hole in the bell. this behaviour has baffled scientists and adds to the mystery and already exist-
ing difficulties caused by the jellyfishes sensitivity to light

close-up detail of the bell 
of the periphylla jellyfish
(below)

legs. When the jellyfish senses food is 
approaching, they sometimes fling their 
tentacles in the direction of the prey, 
actively hunting, not just waiting for stuff 
to drift into their arms. once contact 
has been made, the powerful nemato-
cysts (stinging cells) covering their arms 
will attempt to paralyze the unlucky 
crustacean—if it’s a big strong one, the 
periphylla will send in one or more arms 
in addition and produce a corkscrew-like 
motion to aid in capturing dinner. the 
bigger the contact surface, the more 

nematocysts will fire. In seconds, the arms 
holding the prey will swing underneath 
the jellyfish and into the mouth cavity, 
only to reappear empty a few moments 
later. efficient and deadly, the periphylla 
is a fierce predator.
 Jellyfish glided by us as we slowly 
drifted at about 25 meters. At this depth, 
they seemed to be the most abundant. 
I looked at the other divers; they often 
had two or three jellyfish attached to 
various parts of their gear without even 
knowing it. In any direction you looked, 

there were just jellyfish after jellyfish 
after jellyfish—and it was such a thrill! 
eventually, the presence of my camera 
in my hands dawned on me, and I start-
ed taking pictures. the camera struggled 
to focus in the difficult conditions, but a 
subtle focus light helped. Manoeuvring 
close enough to the jellyfish without star-
tling them was a challenge, but we soon 
got the hang of it. the night water was 
constantly penetrated by the sharp flash-
es of underwater strobes going off.

Secrets revealed
Suddenly, I got too close to a jellyfish, 
and inadvertently touched it with the 
camera. Its colour immediately changed 
from deep red to bright white and back 
again, and then the periphylla revealed 
yet another of its secrets: Almost like 
a squid, the jellyfish spit out a bright 
blue cloud of slime, turned around and 
headed for deeper water with powerful 
contractions of its bell, the arms trailing. 
baffled, it took me a few seconds to real-
ize what had just happened, and had I 
been a predator with no torch, the jelly 
would have escaped to safety thanks to 
this defence mechanism.
 Although it seemed that we were in 
a different dimension, time passed just 
as quickly with the jellyfish as on the 
surface—in fact, even more 
quickly. After an hour, I slowly 
made my way back to the 
surface. My computer turned 
off the depth meter when I 
got close to the surface, but 
I could not yet see it or sense 
it at all. the darkness was just 
so impenetrable that I was 
not sure if I had actually sur-
faced before I took my regu-
lator out of my mouth and 
breathed fresh air. the boat 
was nowhere to be seen, 
probably picking up other 
divers elsewhere. We lied on 
our backs gazing at the faint 
stars above us, knowing we 
had seen something very few 
people have ever witnessed. 
When they boat crew finally 
saw our strobes and picked us 
up, it turned out that we had 
drifted about a kilometre.

Unforgettable
the encounter with the 
periphylla is one of those dives 
people never forget. Just like 
seeing a manta or whale 
shark for the first time, the 
periphylla is an awe-inspiring, 
out-of-this-world experience. 

the jellyfish are true aliens to our world, 
even though they have been on this 
planet far longer than we have. Some 
scientists believe the Scyphozoa to be 
about 600 million years old. even though 
the periphylla can live to be 30 years old, 
that’s a lot of generations.
 When we headed back to the resort, 
the freezing cold and howling winds 
again got the better of us. but this time, 
it didn’t matter—for the jellyfish had 
warmed our hearts. 

christian Skauge is an award-winning 
underwater photographer and dive wri-
ter based in oslo, Norway. For more infor-
mation or to order prints, visit:  
www.scubapixel.com ■

http://www.scubapixel.com
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Dive Voluntourism 
—a leap of  faith

text and photos by christian Skauge

DiVo is based in Australia. 
Its aim is to bring more rec-
reational divers to active 
marine conservation and 
research participation. 
DiVo also collaborates with 
marine conservation and 
research groups to origi-
nate projects where divers 
can participate hands-on 
in marine conservation and 
studies and have a dive 
with a difference to make a 
difference.

Dreaming the dream…
Recognise this? You’re back from 
a beautiful dive trip, wistfully recall-
ing the simple life of thatched huts, 
bare feet and just diving. You know 
you should be clicking down the 
tottering email inbox. Instead, the 
mouse hovers over Google.
 In my case, I searched 
“dive+volunteer”. part of it was 
Robinson crusoe escapism—life 
after the corporate world where I 
could pursue my passion for diving, 
saving the oceans of the world in 
the process. but part of it was also 
that I was looking for a different 
type of dive from the usual rec-
reational dive, short of becoming 
a marine biologist or commercial 
diver.
 Google didn’t throw up anyone 
in Asia or Australia doing this sort of 
thing, so I thought, I’d just start one.

So, what does a corporate warrior 
do to turn into an eco-warrior?

Living the dream…
First, set your own expectations 
and targets. If it is a passion, don’t 
expect to make money. but you 
can’t keep throwing money at it 
either, so I keep an eye on a stop-
loss dollar threshold. 
 Not many understand why I do 
this if I don’t make money. When 

potential collaborators ask me— 
what do I get out of this—I know 
exactly where they are coming 
from. they don’t want entrepreneur-
ial sharks latching onto their non-

profit cause and making money out 
of it. Yet, answering this question 
involves going into personal detail 
about where I am financially, which 
I don’t usually explain to friends let 
alone strangers! Getting Divo’s reg-
istration as a non-profit environmen-
tal organisation is an important step 
in establishing Divo’s credibility. 
 Second, buy a camper-van. If 
you are on the road 120 days out 
of 365 traversing the Australian 

coastline looking up conservation 
groups and causes, multiply that 
by $80 per motel night, and you 
get the economics of buying a 
camper-van. I spent A$3,888 (lucky 

SURG president bob edgar at work maintaining plinths in an underwater trail at Solitary Islands

Reef check Australia volunteers having fun with a serious message

LIZ hARLIN

eLAINe KWee

text by elaine Kwee,  
Divo Dive voluntourism 
photos by elaine Kwee,  

Liz harlin, Jemina Stuart- 
Smith, Rick Stewart Smith
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chinese number) buying one from a nice 
canadian couple, gave Ivan the van 
a sex change to Ivana the tramp, and 
since last August, notched up 22,000km 
with Ivana. In order to contextualise 
22,000km: Sydney to London is around 
17,000km. I sleep in Ivana while on the 
road, and every morning, I run and swim 
on a different beach. 
 third, look up strangers and say, hello, 
I want to do this, will you work with me? I 
started from scratch looking up individu-
als who were involved in the pioneering 
early days of dive voluntourism. I was sur-
prised by the kindness of strangers. 
 pete Faulkner, the current chairman 
of coral cay conservation (a UK-based 
organisation pioneering reef research by 
volunteers for 20 years), happened to live 
in Queensland, so I went up to see him. 
he also turned out to be my Reef check 

Australia trainer. through pete, I got to 
learn about tony Fontes, a pADI instructor 
trainer who also co-founded the order of 
the Underwater heroes or oUch, a dive 
volunteer group in Queensland, and as a 
result I am a graduate of tony’s instructor 
boot camp.  
 A nice dive agent in cairns, Dirk 
Werner-Lutrop of Diversion travel, intro-
duced me to John and Linda Rumney 
who are pioneers in marine research 
tourism through the famous liveaboard, 
Undersea explorer. through them, I learnt 
a lot about operating in the eco-diving 
world of funding science and documen-
tary-making through tourism. 
 the young manager of a marine 
research station on orpheus Island, haley 
burgess, put me in touch with her phD 
supervisor, pete Woods, an authority on 
marine research tourism who fortuitously 

turned out to be 
a good friend of 
the Rumneys.  
 When I looked 
up SURG in 
coffs harbour, 
the president, 
bob edgar, was 
embarking on a 
project on the 
standardisation 
of volunteer 
data collection 
protocols in New 
South Wales 
(NSW), and 
through bob, 
I got to learn 
about communi-
ty watch groups 
in NSW. 
 but the best 
way to get to 
know people in 
dive volunteer-
ing is to be a 
dive volunteer. 
I am involved 
in many dive 

volunteer groups: Reef check Australia 
based in Queensland, URG Sydney, 
SURG in coffs harbour NSW, Reef Life 
Survey a pan-national network, bURG in 
byron bay NSW, pURG in port MacQuarie 
NSW—URG, by the way, stands for under-
water research group, a moniker unique 
to New South Wales dive clubs who also 
do research and conservation. this is only 
way to build up contacts and trust. You 
cannot desktop these things. 
 by the way, just trawling the net—like 
I did in the beginning—will be an inef-
ficient exercise. A dive volunteer group 
may not have a website, or if it does 
have one, it probably would have been 
set up for its members in-the-know and 
not be search engine-optimised. Still, 
search engine-optimisation (or Seo, for 
those who have been there and done it) 
is an art, not a science.  

 Just when you thought it all sussed by 
capturing keywords relating to “dive”, 
“Australia”, “Great barrier Reef”, “marine 
conservation” and whatever else that 
the Seo mining experts tell you, you start 
to learn that maybe, your target audi-
ence responds better to “eco”.
 there were a fair number of no-email 
replies, too. Generally, environmental 
and community groups were responsive. 
but bigger institutions operating within 
more formal parameters probably could 
not engage on volunteer initiatives for 
various reasons. 

The reality of dive volunteering
When I started Divo, I hadn’t done any 
dive volunteering before. I just thought I 
would be pretty good at it. Good buoy-
ancy, able to multi-task, frog kicker with 
reef friendly dive technique, pADI pro. 
What else would be needed? Actually, 
the reality is this—the actual diving.
 My first impression of volunteer diving 
was that you spent a lot of time hovering 
upside down. My initiation into the world 
of volunteer diving was at a Reef check 
Australia training camp at the James 
cook University 
Research Station at 
orpheus Island off 
townsville. there, 
we first learnt reef-
friendly diving prac-
tices. 
 the classic under-
water posture was 
fins up to avoid con-
tact with the coral, 
while writing on a 
slate upside down. 
Given that surveys 
can be in the shal-
lows of five meters 
or less, try doing this 
while combatting a 
surge.
 Reef check 
Australia usually 
does two transects. 

one buddy team would do a substrate 
survey, where a diver would move a 
plumbline along the transect while the 
other diver notes the type of substrate 
underneath. the other buddy pair would 
do a count of specific invertebrates 
(such as sea cucumbers, banded coral 
shrimp, lobster, urchins, starfish, giant 
clams, triton and trochus shells) swimming 
along the transect in an S-curve. 
 Some dive volunteer groups—such as 

feature DiVo
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Surveyor conducting a fish bioinventory 
survey; elaine Kwee of Divo; and her home 
away from home, Ivana the tramp
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some of the URG groups and Reef Life 
Survey—do fish and invertebrates bioin-
ventory surveys. the simpler surveys entail 
learning, such as the top 50 species typi-
cally found in the local dive waters. 
 the more demanding surveys—Reef 
Life Surveys are very detailed in taxon-
omy—may require familiarity with the 
entire fish identification book. the actual 
survey itself involves a swim along the 
transect line noting fish and estimating 
abundance, sometimes even size—easier 
said than done. 
 this takes practice, experience and a 
mentor-buddy relationship with a more 
experienced survey buddy. After the first 
few surveys, one would generally recog-
nise the majority of fish and inverts spe-

cies underwater, and one also gets the 
knack of estimating size and abundance. 
 It helps to perma-ink your underwater 
slate with length markings (2.5cm, 5cm, 
10cm, etc). If one cannot identify a fish 
immediately, one notes characteristics 
and tries to get a photo.  
 the reality is a lot of multi-tasking. While 
identifying fish, counting, sizing, one also 
juggles a slate, grabs a camera, chases 
a fish, tries not to lose the transect line 
(easy when vis is under 5m), then looks 
for one’s positively buoyant pencil float-
ing behind one’s neck, making sure the 
pencil string or camera bungee hasn’t 
tangled around coral or remnant fishing 
line. I have actually lost a wide-angled 
lens in one survey, where, with all that 

multi-tasking, I didn’t notice the missing 
lens until I was out of the water.
 Some surveys also involve photo and 
video quadrats. Good quality quadrats 
entail no shadow or overexposure, get-
ting a clear shot of the substrate with no 
backscatter. In challenging surge condi-
tions with poor vis, not easy!
 In a variant of photo surveys, project 
Manta, a University of Queensland 
project started in 2007 to look into the 
movement and habits of manta rays on 
the east coast of Australia, runs volun-
teer expeditions with earthwatch Institute 
where the volunteers take belly shots of 
manta rays. Manta rays have a distinct 
pattern on their bellies, and the project 
Manta scientists have built up a photo ID 

database of about 600 individual manta 
rays. this has enabled them to track 
the movement of mantas over the east 
coast from the Great barrier Reef down 
to New South Wales. the volunteers on 
project Manta expeditions also help 
with plankton sampling. For more, see: 
ww.divevoluntourism.com/project-man-
ta-co-opting-passion-science and www.
divevoluntourism.com/blogs/project-
manta-real-scoop-behind-scenes.
 volunteer dives are not recreational 
dives. the dives often take place in rec-
reational dives spots, and happily, most 
volunteer dives are enjoyable, and one 
does get time to take in the surrounds. 
however, some survey dives are at sites 
that are identified as priority sites regard-
less of underwater scenery, and one may 
have to contend with more challenging 
than normal entry or exit points clamber-
ing in and out of rocks and beaches. 
And if the wind conditions aren’t favour-
able, one may have to cancel the dive 
rather than merely diverting to a different 
spot that is dive-able but doesn’t need 
surveying.

Aprés survey
For the Reef check Australia training 
module, we were picked up from shore 
by the James cook University research 
vessel and delivered onto orpheus Island 
45 minutes later. half day was in class-
room learning about coral substrate ID, 
and then, we were in the water doing a 
check out dive. 
 the JcU Research Station on orpheus 
Island, by the way, is not usually acces-
sible to divers. Usually, one can only 
dive on it if one is registered on the JcU 
dive register, which has to satisfy various 
occupational health and safety criteria, 
namely rescue diver or higher, a com-
mercial dive medical, current o2 certifi-
cate and current emergency First Aid. 
Reef check Australia managed to get 
an exemption for its training modules, 
with a minimum pADI advanced diver 
certification.
 the research station has exceptional 
facilities. It is well designed with well 
thought out eco-friendly features, such 
as natural rainwater showers, clean com-
posting toilets, renewable energy sourc-

thIS pAGe: Reef Life Surveyors conducting a fish bioinventory survey
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es. In addition, participants get profes-
sional kitchen facilities worthy of a hotel 
and generous dorm facilities—not to 
mention the camaraderie of barbeques 
by the waves lapping on the beach, star 
watching on wraparound verandas of 
the research station.  
 It was a nice thought that a few hun-
dred meters away on the other side of 
orpheus Island, well-heeled tourists were 
paying a lot more to stay in an exclusive 
resort but nonetheless experiencing no 
more than what we were while enjoying 

what orpheus Island had to offer.
 project Manta had comfortable eco-
tent dorm style sharing and food provid-
ed under the generous auspices of Lady 
elliot eco-Resort.
 Not all volunteer surveys are resort 
style, of course. With the local survey 
dives, one may spend half a day diving 
off a local dive site with a survey buddy 
and then going home. or, the local dive 
group may be limited in funding and can 
only put up their volunteers in caravan 
park cabins. but you get great camara-

derie amongst advanced divers with a 
shared interest, and lots of learning dur-
ing the mentor-buddy data entering/veri-
fication process.  
 With Reef Life Survey for instance, we 
would spend the afternoon after the dive 
comparing data sheets and looking up 
fish ID pictures, before adjourning for din-
ner as a team. At the end of a weekend 
survey, one has made a new bunch of 
friends who will informally band together 
for surveys every now and then.

Who are the volun-
teer divers?
Generally, volun-
teer divers are pretty 
advanced in diving skills. 
this is not because volun-
teer dive groups require 
minimum diving certifica-
tion—most do not unless 
there is university involve-
ment, in which case cer-
tain occupational health 
and safety requirements 
apply. More pertinently, 
divers tend to gravitate 
towards volunteer div-
ing because they want 
to go beyond the usual 
recreational diving to test 
their skills or improve their 
marine knowledge.  
 Divers usually get to 
this point after they have 
dived many dives in 
many environments. For 
instance, Living Seas in 
Singapore leads its club 
of Global Underwater 
explorer divers in thresher 
shark survey trips to the 
philippines, so as to have 
an outlet for its members 
to utilise their special 
buoyancy training.
 Usually, volunteer divers 
are conservation-minded. 
In Australia, many are 
drawn from the local 

community, and they want to do some-
thing for their environment. however, 
some (myself included) will take the time 
and expense to travel out to these dives 
because it involves a higher skill of diving 
for a good cause.
 Sometimes they are avid photog-
raphers who want to do something 
constructive with their images such as 
archiving them in a publicly accessible 
database.

Is the data collected by volun-
teers being applied to a useful 
end?
All volunteer groups apply the data to 
either a database or a study that will be 
publicly accessible. It is not data for the 
sake of data. Some databases seek to 
establish a baseline for comparing the 
state of the oceans either geographically 
(what we call spatial) or over time (tem-
porally).   
 Some data is for specific projects 
(such as project Manta). For instance, 
Reef check Australia’s data goes to its 
Reef health Database, freely accessible 
to anyone via Reef check Australia’s 
website. the data is also shared with 
Reef check International for global com-
parisons of reef health. Reef Life Survey’s 
data is also publicly accessible in a 
national database of fishes and inverte-
brates.  
 Reef Life Survey’s data has already 
been used, amongst other things, to 
assess the effectiveness of manage-
ment policies in marine protected areas, 
impact of fish farms and urban pollu-
tion on coastal ecological communities,  
and contribute to the zoning and man-
agement planning for reserves such as 
Lord howe Island and the cod Grounds 
commonwealth Marine Reserve. 
 In recent years, the National Marine 
Science centre of Southern cross 
University in NSW did a study on whether 
data collected by voluntary organisa-
tions could be used by marine parks and 
other government agencies. the study 
concluded that volunteer groups could 
provide important information to marine 
managers if specific projects were 
designed in consultation with the man-
agers and professional scientists.  
 but the volunteers should be trained in 
certain protocols if they are to provide 
reliable data. coral cay conservation, 
for instance, runs their camps with a mini-
mum time commitment because they 
recognise that the training alone can 
take weeks. Reef check Australia runs 
four-day training modules before volun-

project Manta volunteers 
collecting plankton sam-
ples and ocean data 
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teers can start 
surveying. Reef 
Life Survey’s 
training in fish 
bioinventory is 
recognised to 
be very rigorous 
and uses an 
ongoing men-
torship model 
of training.  
 bob edgar, 
president of 
SURG, is also 
project manag-
er of a program 
commissioned 
by a NSW 
government 
agency to build 
capacity in vol-
unteer under-

water divers and develop standardised data 
collection and training protocols for underwa-
ter research groups in NSW.
 the more sophisticated the study or survey, 
the more training you need. Scientists from uni-
versities and research organisations understand-
ably can be reluctant to take on untrained vol-
unteers. If scientists are serious about publishing, 
they have to be careful of the integrity of data 
collection. the universities are also wary about 
occupational health and safety regulations 
which require scientists who dive as part of their 
job to satisfy commercial diver criteria.
 Nonetheless, there are scientists willing to 
involve volunteers such as project Manta, 
based out of University of Queensland. Most of 
the activities are suited to untrained volunteers 
such as taking belly shots of mantas for the ID 
database, trawling for plankton. 

So, what do we get out of volunteer 
diving?
First, a new dimension in diving. Sometimes, 
buddies kid me that I missed seeing a big 
pelagic because I was too busy looking at a bit 
of coral or smaller fish. It is like visiting a country 
before and after you’ve learnt its native lan-
guage. Suddenly, a whole different dimension 

opens up and enhances your awareness and 
enjoyment of what you are experiencing in that 
place.
 Second, we know our marine life more. It’s 
like walking into a museum where everything is 
“nice” and “pretty”, versus being armed with 
knowledge and history of what you are looking 
at. It adds a whole meaningfulness to the expe-
rience. 
 third, we get involved in a community of 
divers that really do care about the oceans 
that we take so much out of. the grassroots 
community that make up the coastcare cul-
ture in Australia—has to be experienced to be 
understood. the emphasis of coastcare groups 
is to foster education and action.
 Fourth, we get to experience adventure div-
ing. We become better divers able to multi-task 
underwater with an enhanced awareness of 
reef-friendly diving practices, able to operate in 
less than ideal dive conditions of poor vis, surge 
and current. these skills will develop with prac-
tice, but those interested in a taster of what’s 
involved can also sign up for the two day pADI 
Scientific Diver course, which will teach dive 
techniques such as setting up underwater 
transects and grid, safe diving practices and 
operating in poor visibility.

Call to Action
Ready for a dive with a 
difference? I have given 
enough information and 
contacts for you to get 
started right away. You 
can also check out the 
Divo website, which posts 
updates of new activities 
and blogs on volunteer div-
ing. You don’t have to be 
time- or money-rich to get 
involved in volunteer div-
ing. 
 Divo organises trips and 
gives information on vol-
unteer diving activities, 
specifically targeted at 
the recreational diver who 
simply wants a dive with 
a difference without hav-

ing to commit to a sabbatical or career switch. 
Remember, your dive with a difference can 
also make a difference supporting conserva-
tion and ocean-watch efforts. 

elaine Kwee is an ex-corporate lawyer who 
established the non-profit environmental organ-
isation, Divo Dive voluntourism. Divo has a 
website www.diovodive.com which gives infor-
mation on the activities of marine conservation 
and research groups who work with volunteers. 
 Kwee was trained as a lawyer and worked in 
england, hong Kong, Australia and Singapore. 
In her last role between 2003 and 2010, Kwee 
was General counsel at pSA International, one 
of the world’s two largest global port operators 
with 28 ports in 16 countries. 
 While Kwee was headquartered in Singapore, 
she had a portfolio, transaction negotiations 
and a global team that entailed frequent inter-
national travel. Fortuitously, this often brought 
her near the sea at exotic locales such as 
panama canal, tangier, Gujerat and turkey. 
 elaine is now pursuing a second career in 
promoting hands-on dive volunteer activities 
amongst recreational divers through Divo. She 
became a pADI instructor in February 2011 and 
is now a full-time social entrepreneur with Divo. 
■

feature DiVo
pete Faulkner, Reef check 
Australia trainer and current chair-
men of coral cay conservation, 
at orpheus Island Research Station

project Manta had comfortable eco-tent dorm style sharing and food 
provided under the generous auspices of Lady elliot eco-Resort

Reef Life volunteer processing samples in the lab

eLAINe KWee



57 X-RAY MAG : 43 : 2011   eDItoRIAL     FeAtUReS     tRAveL     NeWS     eQUIpMeNt     booKS     ScIeNce & ecoLoGY     eDUcAtIoN     pRoFILeS     poRtFoLIo     cLASSIFIeD

through the Dominica Sperm 
Whale project, scientists from the 
University of St. Andrews in the 
United Kingdom have recently 
confirmed that a sperm whale’s 
origin will influence the sound 
properties of its clicks. Just like 
humans with regional dialects, 
caribbean and pacific whale 
populations possess distinctly 
different repertoires of codas. 
however, the “Five Regular” call, 

a pattern of five evenly spaced 
clicks, is believed to have the uni-
versal function of individual iden-
tity as sperm whales worldwide 
utilize it. 
   these discoveries were recently 
published in the journal Animal 
behaviour, in an article authored 
by University of St. Andrews phD 
student Ricardo Antunes, Dal 
alumnus tyler Schulz, Mr. Gero, 
Dal professor Dr hal Whitehead, 

and St. Andrews faculty members 
Dr Jonathan Gordon and Dr Luke 
Rendell.

Sound pollution
Gero and Whitehead explained 
that the sperm whale’s biggest 
threat is human pol-
lution. In addition 
to introducing tox-
ins into the ocean, 
humans generate 
harmful sound pollu-
tion. ever-increasing 
global shipping, military sonar and 
the search for undersea oil fields 
all add up to noise in the water 
that can inhibit communica-
tions between whales. “No one 
wants to live in a rock concert,” 

said Gero. Noise pollution is espe-
cially troublesome in the ocean 
because “it is a totally different 
sensory world”. Diving to depths 
of over 1,000 metres, sperm 
whales depend on sound for 
communication and navigation in 

the blackness of deep water.

Sperm whale society
the Dominica Sperm Whale 
project hopes to understand 
more about sperm whale 
society. “It is infuriating that 

we know more about the moon 
than the oceans,” stated Gero.  
he hopes to communicate a 
better understanding of life in 
the oceans to people by using 
whales as examples, emphasizing  

“how similar their lives actually are 
to ours”.
 
Matriarchs 
Whales live in matriarchal social 
units composed of mothers, 
daughters and grandmothers. 
Upon reaching adolescence, 
males become ostracized from 
the group and travel towards 
the poles until they are ready to 
breed. Although little is known 
about the males, the roles of 
females in relation to their young 
have been extensively studied. 
Female whales will baby-sit each 
other’s offspring while mothers 
are diving, forming a strong com-
munity that revolves around the 
upbringing of calves. “they are 
nomadic,” explains Dr Whitehead, 
“so the most important things in 
their lives are each other.” he 
hopes the Dominica 
Sperm Whale project 
will be able to trace 
how whale communi-
ties change through 
time.

Dialects
part of Gero’s phD includes the 
study as to how calves acquire 
their dialect. Just like humans, 
baby sperm whales babble at 
first and Gero is intent to discover 
how this evolves into to the fam-
ily repertoire. “one of the most 
exciting parts [of returning to 
Dominica] is to go down and 
see who’s around,” said Gero, 
admitting that he has “become 
attached to the individual 
whales.” For the first time, sperm 
whales are being studied as indi-
viduals within families, with one 
family in Dominican waters recog-
nized as “the best studied social 
unit of sperm whales in the world”.
   Gero wishes to continue work-
ing with the same whale groups, 
as a long-term project will provide 
a better understanding of their 
social developments. he “feels 

a responsibility to speak on [the 
whales’] behalf” and hopes to 
move toward conservation, while 
still remaining in the field of biol-
ogy.

Talking with dolphins
In additional cetacean commu-
nication breakthroughs, Florida 
scientists have developed new 
underwater translation software 
that could soon allow humans 
and dolphins to communicate 
with one another.
 Denise herzing, founder of the 
Wild Dolphin project in Jupiter, 
Florida, USA, and thad Starner, an 
artificial intelligence researcher 
at Georgia tech, have devel-
oped the cetacean hearing and 
telemetry (chAt), project, aiming 
to record and interpret dolphin 
sounds by building a prototype 

device featuring a smart-
phone-sized computer and 
two hydrophones. Divers 
will use this underwater 
system to record dolphin 
sounds that are made in 
response to human interac-
tion. these recordings will 

then be analyzed using software 
to find distinct clicks and whistles 
that represent the “fundamental 
units” of dolphin communication. 
the prototype is hoped to be 
tested over the coming summer 
months.
 considered to be the world’s 
second most intelligent creatures 
after humans, dolphins can keep 
track of over 100 different words. 
Once these units are identified, 
herzing hopes to combine them 
to make dolphin-like signals, 
teaching the cetaceans to as-
sociate behaviours and objects 
with these sounds. If the project is 
successful, dolphins could make 
requests, ranging from the desire 
to play with a piece of seaweed 
to riding the bow wave of a boat. 
■

edited by Scott bennett

whale tales

When sperm whales dive together, they make patterns 
of clicks to each other known as “codas”. Recent find-
ings suggest that, not only do different codas mean 
different things, but that whales can also tell which 
member of their community is speaking based on the 
codas’ sound properties. 

“parlez-vous Whalic?”

No one wants 
to live in a 
rock concert

How similar 
their lives 

actually are to 
ours.



58 X-RAY MAG : 43 : 2011   eDItoRIAL     FeAtUReS     tRAveL     NeWS     eQUIpMeNt     booKS     ScIeNce & ecoLoGY     eDUcAtIoN     pRoFILeS     poRtFoLIo     cLASSIFIeD

whale tales

Researchers try beads to thwart pilfering whales
eRIc cheNG

ZUReKS / cReAtIve coMMoNS

Sperm whales, the world’s largest toothed 
cetaceans, for more than a decade have 
bedeviled fishermen catching sablefish, 
also known as black cod or butterfish, a 
deep-water fish that tastes like butter and 
sells for more dollars per pound than any 
other Alaska finned fish.
 Researchers this year are using a 
US$353,000 federal grant to continue 
assessing how much thievery sperm 
whales, an endangered species, con-
duct in the black cod fishery. they plan 
to continue using acoustic recorders 
to refine their estimates of how many 
fish are taken. they also will experiment 
with a cheap deterrent: acrylic beads 
attached to longlines that are designed 

to confuse a sperm whale’s built-in sonar, 
echoing back a signal that resembles 
a tasty sablefish. the latest research will 
be to determine whether 28mm beads 
attached to each ganion will throw the 
whales off their game. the beads, slightly 
smaller than a golf ball, were picked 
because they bounce back a signal simi-
lar to a sablefish. Researchers hope the 
whales will not be able to distinguish the 
signal returned by a fish from the signal 
from the beads.

estimates that whales can pluck five to 
ten percent of the fish off a line may be 
low, said Jan Straley, a whale biologist at 
the University of Alaska Southeast. before 

a camera captured a sperm whale gently 
taking a black cod from a line in shallow 
water, the only visual evidence of plun-
dering was bent hooks or fish lips left on 
lines. Fishermen sometimes even caught 
more fish when whales were present, 
Straley said, which may prove only that 
both whales and fishermen know where 
the fishing hot spots are. Researchers 
have determined that sperm whales 
apparently can distinguish longliners from 
salmon trollers or other boats by how they 
shift gears. Laying down a string, requires 
pacing: moving forward, shifting to neutral 
or reverse, finding the best speed to pay 
out a line. It’s been a dinner bell for sperm 
whales. ■

Orca swam from arctic to 
azores in a month
Whale tagged with satellite transmitter completes 5,400-kilometre 
trip in a month. In a remarkable month-long journey, the whale 
swam 5,400 kilometres from northern Baffin Island, down past 
Greenland, Labrador and Newfoundland heading for the Azores 
in the mid-Atlantic.

biologist cory Matthews working with 
scientists from Fisheries and oceans 
canada said the “remarkable” swim 
suggests killer whales have a large range 
in the Atlantic. he is lead author of their 
report on the whale’s travels published 
in the current issue of polar biology.

It could be that killer whales that spend 
summer in canada’s north and along 
the east coast congregate in the 
mid-Atlantic between the Azores and 
bermuda in the winter, said Matthews, 

noting that whalers reported seeing con-
centrations of killer whales in the south-
ern waters in the 1800s.

hunters, scientists and other north-
ern travellers are spotting more killer 
whales in the Arctic waters, especially 
in hudson bay. Narwhals, belugas and 
bowhead whales, which are known 
to take refuge under the ice, seem to 
be favoured prey. Matthews said the 
whales may also be eating fish, but 
added more work is needed to under-

stand the changing 
wildlife dynamic in 
canada’s north.

Researchers say 
the increase in 
killer whale sight-
ings appear to be 
related to the way 
the Arctic ice has 
been retreating 
in recent years, 
because killer 
whales tend to 
steer clear of thick 
ice. ■

the Arctic-to-Azores trip is believed to be the first documented case 
of an orca travelling so far in such a short period of time

It’s long been known 
that killer whales, or 
orcas, get around, but 
the study is the first to 

document such a rapid, 
long-distance swim.

Sperm whales stealing black cod from fishing lines off Alaska a growing problem for local fishermen. 

“Some whales are 
happy enough kind of 
jogging around behind 
you as you’re moving up 
your string and slurp-
ing up the discards. 
Those are the nice 

whales.” 

Jay Skordahl, 
Alaska commercial fisher-

man to Seattle times

Video: thieving whales

http://www.xray-mag.com/content/whale-thieves-caught-video
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Harbour seals have the ability to detect the size of fish using only their whiskers, 
research has shown.

Seal whiskers sense fattest fish

hunting in the North Sea, har-
bour seals often encounter murky 
water that impedes their vision, 
but it doesn’t affect their abil-
ity to chase prey. extending their 
vibration-sensitive whiskers, the 
mammals are almost as efficient 
at pursuing their quarry as they 
would be if guided by sight.

Dr Wolf hanke and scientists from 
the Marine Science centre at the 
University of Rostock, Germany, 
first showed how sensitive seals’ 
whiskers were last year. they re-
ported that a trained seal, henry, 
was able to sense an artificial fish 
up to 100m (328ft) away using just 
his whiskers.

the researchers then focused their 
investigation on whether seals 

used their whiskers to discern size 
and shape. Knowing that a fish’s 
size and shape can dramatically 
affect its wake structure, research-
ers then decided to find out how 
well seals can distinguish between 
the wakes of objects with differ-
ent shapes and sizes. teaming up 
with henry the harbour seal at the 
Marine Science centre, Germany, 
scientists began testing henry’s 
ability to distinguish between the 
wakes of differently sized paddles.

Experiment
In an open-air pool in cologne 
zoo, the team set up a box with a 
series of rotating paddles inside. 
these paddles created trails simi-
lar to those made by swimming 
fish. The researchers blindfolded 
henry and covered his ears, then 

they swept a paddle through a 
large box in henry’s enclosure 
and allowed him to enter it three 
seconds later. Wearing a mask 
and headphones to restrict his 
other senses, henry swam through 
the box to hit one of two targets 
on the other side and get a fish 
reward.

comparing a control paddle and 
one that varied in thickness or 
shape, scientists found that the 
seal could tell the difference be-
tween the trails left in the water. 
For trails made by the control 
paddle, henry selected a target 
to the right, and for anything 
thicker, thinner or of a different 
shape, he touched the target 
above the exit gate. ■

http://www.seacam.com
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