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Why is the head shaped like that?
Text by Peter Symes 
Photos by Wolfgang Leander
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Why the peculiar head 
shape of the hammer-
head shark developed 
as it did has been the 
subject of much specu-
lation. Few other mor-
phological oddities have 
inspired so many fanci-
ful and sensible theories 
about its function as the 
weirdly shaped head 
that characterises the 
hammerhead shark. 
Recent experimental 

evidence supports some 
ideas and refutes others, 
while pointing to a previ-
ously unsuspected role 
for this peculiar feature.

All nine known species of ham-
merhead sharks have a projec-
tion on each side of the head 
that gives it a resemblance to a 
flattened hammer with the eyes 
and nostrils of the shark being 
positioned at the tips of the ex-
tensions. The persistence of this 
unique head shape, which has 
been termed the cephalofoil in 
recognition of its wing-like ap-

pearance over the past 20-25 
million years and its presence 
in several hammerhead shark 
species of diverse head mor-
phologies, tell of its evolutionary 
success. Several hypotheses are 
proposed to explain the evolu-
tion of the cephalofoil, but few 
have been empirically tested. 
 There are two main lines of 
thought about the function of 
this peculiar feature. One ad-
vocates that it improves sensory 
perception, the other that is 
provides the shark with hydro-
dynamic advantages such as 
extra lift or maneuverability. 
 

Supersenses 
Hammerheads are aggres-
sive predators  but have 
disproportionately small 
mouths and seem to do a 
lot of bottom-hunting for 
fish, rays, cephalopods, 
and crustaceans. A favorite 
meal of the hammerheads 
is the stingray.
 The sensory hypotheses 
focus on the advantages 
of widely spaced eyes for 
enhanced binocular vision, 

nostrils for better tracking of 
odours and more precise 
detection of the electric 
currents generated by 
potential prey. Sharks are 
equipped electrically sensi-
tive organs on their heads 
known as ampullae of 
Lorenzine. These ampullae, 
which appear as hundreds 
of minute dark pores in the 
skin, enable the animal to 
detect the minute electri-
cal fields produced by 

ecology Hammerheads

Hammerheads can hear 
sounds in the entire range 
we can. But their specialty 
is low frequency vibra-
tions like those made by 
a wounded fish. A ham-
merhead’s ear also contains 
canals used for balance 
and motion detection.

Hammerhead sharks are found in warmer waters 
along coastlines and continental shelves. They can 
also be spotted in the Gulf of Mexico along the 
Western coast of Florida. They are often caught by 
fisherman. However, they are released back into the 
wild, as they are protected species. They are also 
known to form schools during the day, sometimes in 
groups of over 100. In the evening, like other sharks, 
they become solitary hunters. 
 Hammerheads come in many widths and shapes. 
The winghead shark (Eusphyra blochii), which lives in 

the western Pacific and Indian oceans, looks like the 
letter T when viewed from above, its head nearly half 
as wide as the body is long. The bonnethead shark 
(Sphyrna tiburo), common throughout the Western 
Hemisphere’s warm waters, has a relatively modest 
foil, less than five inches across. A phylogenetic tree 
based on comparisons of DNA from different species 
indicates that the cephalofoil is shrinking (evolutionar-
ily speaking); the wingspans of more ancient ham-
merhead species are much larger than those of more 
recent additions to the family. ■
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muscles in prey that have perhaps 
burrowed under the sand of the 
seabed. 
 Hammerheads can sweep for 
prey more effectively. By distrib-
uting the receptors over a wider 
area—across the flat and broad 
heads—the search area for this 
electrosensory capability is maxi-
mized thereby increasing the op-
portunity to detect food sources. 
 The resemblance of the cepha-
lofoil to a metal detector springs 
to mind. To maintain a compa-
rable spatial resolution of small, 
prey-generated electric fields 
there is a corresponding increase 
in the number of electrosensory 
pores over the wider head area. 
 These sharks have been able to 

de-
tect an 
electrical sig-
nal of half a billionth 
of a volt. The sharks can even 
discern between the two kinds of 
electric fields: the DC field that 
results from the osmotic potential 
between the prey’s body tissue 
and seawater, and the AC fields 
generated by the contraction of 
the prey’s muscles. 
 The hammer-shaped head also 
gives these sharks larger nasal 
tracts, increasing the chance of 
finding a particle in the water by 
at least ten times the ability of 
other ‘classical’ sharks.

Hydrodynamics
The hydrodynamic hypotheses 
about the cephalofoil (‘head-
wing’) is based on the observa-
tion that hammerheads are able 
to make exceptionally fast turns 
when pursuing prey or fleeing from 
danger. The idea is that when a 
hammerhead changes direction, 
it can tilts its big winglike head, 
which is far forward of its center of 
gravity, and so exert a huge turn-
ing force on the body. The same 
concept is know from aeronautics 

where 
the lat-

est generation of 
hyper manoeuvrable fighter 

jets are equipped with small 
wings, canards, at the front. 
 However, it was found that it 
was the special design of its verte-
brae that enabled it to make the 
sharp turns rather than its head. 
But as a wing, the hammer could 
also provide lift, and hammer-
heads are one of the most nega-
tively buoyant of sharks.

Experiments
Stephen M. Kajiura from UCLA 
designed an elegant set of ex-

periments to simultaneously test 
the sensory and hydrodynamic 
significance of the cephalofoil. In 
large, screened-in pens, Kajiura 
compared the ability of scalloped 
hammerhead to sandbar sharks 
(which have blunt noses) to per-
ceive an electric field and vide-
otaped them as they interacted 
with simulated prey made up of 
pairs of electrodes set in a large, 
clear acrylic sheet.
 When Kajiura activated one of 
the electrode pairs, the hungry 
young sharks immediately turned 
toward it, swam rapidly around 
it, and bit the acrylic surface. His 
observations confirmed the con-
ventional wisdom among shark 
watchers: that hammerheads 

turn more quickly and make 
sharp turns more often than reef 
sharks do. The hammerheads 
also sensed the electric field 50 
percent farther away than could 
sandbar sharks of the same size.
 Kajiura’s experiments also docu-
mented that the hammerheads 
do not roll their heads to turn, 
negating the possibility that the 
cephalofoil acts as a steering 
wing and ruling out essential parts 
of the hydrodynamic hypothesis. 
 Through analysis of video foot-
age of the sharks swimming 
straight and turning, it was appar-
ent that the sharks stayed per-
fectly level, as if they were turning 
on rails. In retrospect, that finding 
is not surprising. 

Schools
Unlike any other sharks, hammerheads form 
schools. These schools can contain hundreds of 
individuals, with the largest known schools con-
taining as many as 500. The reason why hammer-
heads school and other sharks do not is unknown. 
Hammerheads only school during the day. They 
break up at night to do their feeding. Because 
the schools contain mainly small to medium sized 
hammerheads, it is believed that they school to 
reduce the risk of predation from larger sharks. It 
is also believed that an order of dominance exists 
in the schools based on age, size and sex.
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Communication 
Scientists know of nine different communications 
in hammerhead sharks. One such communica-
tion is when a large female hammerhead in the 
center of a school shakes her head violently 
back and forth. This motion sends out pulses in 
the water that smaller females respond to by 
swimming to the outside of the school. Scientists 
believe large females do this for mating. When 
the smaller females are forced to the outer 
edges of the school, the large female becomes 
the center of attention for males.

ecology
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 During a turn, a shark tries to 
maintain an electrical picture 
of the prey. If the shark tilted its 
head, its reception of the electric 
signal on one side would sharply 
decline. By holding its head 
steady, the shark can more effec-
tively keep its senses focused on 
the object of its desires—whether 
that’s a nutritious fish buried in the 
sand or an inedible electrode. 
 The findings demonstrate that 
while hammerhead sharks are 
more flexible than carcharhinids—
show a greater propensity for 
executing sharp turns, and main-
tain a higher speed through the 
turn—this flexibility seems due to 
the cross sectional shape of their 
vertebrae.

Another explanation
But perhaps the head still has a 
role, although a different one, 

in hydrodynamics. The 
width and winglike shape 
of the cephalofoil help 
stabilize the body as the shark 
turns, twisting the head in the op-
posite direction from the torque 
generated by shark’s beating tail. 
 As the shark turns, the outside 
wing of its head travels faster than 
the inside wing. Because the lift of 
a wing is proportional to its speed, 
the outside wing also develops 
more lift than the inside wing. That 
lift tends to roll the shark, so that its 
belly is oriented toward the out-
side of the turn. 
 The upper lobe of the shark’s 
tail, however, is larger than the 
lower lobe. Thus, as the tail beats 
harder to one side (to effect the 
turn), the first dorsal fin feels the 
more powerful push of the upper 
lobe and so tends to roll towards 
the outside as well. The two op-

ecology

Area of head + area of 
pectoral fins = constant? 
 
It has been noted that the spe-
cies with larger heads have 
smaller pectoral fins, while 
those with small heads in rela-
tion to body size have bigger 
pectoral fins.

Hammerheads are 
notably one of the only 
creatures in the animal 
kingdom to acquire 
a tan from prolonged 
exposure to sunlight, a 
feature shared by pigs 
and humans. Tanning 
occurs when a ham-
merhead is in shallow 
waters or close to the 
surface for long periods.

posite effects could cancel each 
other out, leading to increased 
stability in the turn. The net result is 
that even though hammerheads 
do turn heads, they do not turn 
with their heads.
 The two hammerhead species 
examined exhibited different strat-
egies for high-speed turns: bon-
nethead sharks use their pectoral 
fins to steer, whereas scalloped 

hammerheads use their greater 
flexibility to power through the 
turn. 
 However, the results do not 
present a complete picture of bio-
logically relevant maneuverability. 
For example, stopping ability, and 
carrying velocity through a turn 
are also mobility related param-
eters that were not assessed in 
Stephen M. Kajiura examinations, 

though they obviously have 
biological relevance too. 

 A finer scale study of the flow 
regimes around the shark’s plan-
ning surfaces has the potential to 
unravel the specific morphologi-
cal features that are vital for agile 
swimming. ■

The European Typhoon 
fighter is equipped 
with canard wings in 
the front to improve 
maneuverability
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Edited by 
Peter & Gunild Symes

whale tales

Beaked Whales Listen  
With Their Throats
A new pathway for sound entering the 
head and ears in beaked whales has 
been found by researchers from San 
Diego State University and the University 
of California. It was previously thought 
that noise vibrations travelled up the thin 
bony walls of the lower jaws of toothed 
whales and onto a body of fat near the 
ear complex. But this research shows 
that this is not the case, that the noise 
vibrations actually enter through the 
throat and travel along a fatty channel 
to reach the bony ear complex.
 Researchers used computer mod-
els to copy the effects of underwa-
ter noise on this unusual whale spe-
cies. Improvements in Finite Element 
Modelling (FEM), Computed tomog-
raphy (CT) scan-
ning, and computer 
processing have 
made the simula-
tion of environment, 
sonar and its effects 
on Cuvier’s beaked 
whale anatomy pos-
sible. It is hoped that 
the study, which 
was published in 
Bioinspiration and 
Biomimetics 3, 1 in 
March, 2008, will be 
a catalyst for future 
research that could 
shed some light and 
possibly end specula-
tion on the effects of 
underwater sound on 
marine mammals. ■
SOURCE: SCIENCEDAILY

Look who’s talking now:  
humpback calves?
New research has shown that the calves of 
humpback whales make sounds. In a study 
conducted by the nonprofit group, Cetos 
Research Organization, in waters off Hawaii, 
scientists have for the first time identified 
the source of the grunts and squeals emit-
ted from pods, which has eluded research-
ers prior to this investigation. According to 
the study, the sounds come from the young 
humpbacks-- both male and female-- calling 
to their mothers. The sounds may be expres-
sions of curiosity or warnings of potential dan-
ger. ■ SOURCE: ASSOCIATED PRESS

Whale Deaths May Be Linked to 
Exposure to Intense Underwater Sound
More and more evidence collected by the 
NOAA Fisheries Service suggests that stranding 
and death of certain marine mammals may be 
linked to exposure to intense underwater sound in 
particular settings.  Two types of beaked whales, 
Cuvier’s beaked whale (Ziphius cavirostris) and 
the genus Mesoplodon have shown to be affect-
ed by mid-frequency active military sonar, which 
may be leading to the strandings of individuals 
from these groups. However, there is insufficient 
information available to pin-point whether other 

species are at risk and wheth-
er other signals pose similar 
risks as those emitted during 
active sonar exercises. 
 A current multi-phase field 
research project is conducting 
Behavioral Response Studies 
to assess the connection 
between various underwater 
sounds and the strandings of 
marine mammals, including 
beaked whales and odon-
tocetes. The goal of the study 
is to find out what the start 
of the chain of events is that 
leads to atypical mass strand-
ings of whales in order to fig-
ure out a safe response, which 
can be used to indicate risk. ■ 
SOURCE: SCIENCEDAILY/NOAA

A three-year cover-up by British gov-
ernment involving oil and gas drilling 
and the risk of grey whale extinc-
tion has been revealed. The gov-
ernment fought to suppress 
deeply embarrassing docu-
ments, which show that the 
British government’s powerful 
export credits and guarantees 
department (ECGD)agreed 
to bankroll controversial drill-
ing for oil and gas off Sakhalin 
Island in the far east of 
Russia, disregarding warnings 
from its own advisors under 
the Foreign Office and the 
Department for Environment, 
Food and Rural Affairs (Defra) 
of the “potentially devastating 
effects” on the few remaining 
western grey whales left in the world. 
 Thanks to the Freedom of 
Information Act and an inquiry led by 
Friends of the Earth, the documents 
were finally released after a High 
Court ruling. However, the damage 

has already been done as the drill-
ing project to exploit “world-class oil 
and gas province” off the island is 
nearing completion. Sakhalin Energy 

Investment Company, in which Shell 
has a major share, benefited from the 
government’s backing of the $20bn 
(£10bn) project.
 The grey whales are one of the 
most critically endangered species of 

marine mammals with only 120 individ-
uals estimated to exist. The only known 
feeding ground for western grey 
whales is located in the waters off 

Sakhalin Island. Researchers 
say the death of only one 
of the breeding females per 
year for the next three years 
would be enough to lead to 
the species’ extinction.
 WWF and The Corner 
House environmental organi-
zation took the ECGD’s deci-
sion to judicial review which 
led to the withdrawal of the 
Sakhalin Energy Investment 
Company request for back-
ing. 
 Phil Michaels, legal direc-
tor for Friends of the Earth, 

told the Independent, “It is shameful 
ECGD should even consider support-
ing such a project and even more so 
that it should keep official warnings of 
the consequences secret for so long.” 
■ SOURCE: INDEPENDENT.CO.UK 

Icelandic Whale Hunt 
Imminent
This summer, Iceland is likely to 
approve the commercial hunting of 
whales.  A quota of about 100 minke 
whales and a number of fin whales is 
being requested by Iceland’s whaling 
industry.  Officials say that this year’s 
hunt, which starts in May, is likely to 
go ahead.
 Commercial whaling in Iceland 
was resumed in 2006, but last year, 
authorities said that quotas 
would only be issued 
if there was a 
market for 

the meat. Some believed the state-
ment meant an end to the Icelandic 
hunt, but those in minke whaling 
industry said that there is a demand 
for the meat citing the fact that they 
sold all their meat from the last two 
years’ catch.
 There are about 175,000 minke 

whales in the North 
Atlantic, according 

to estimates by 
the International 

Whaling 

Commission (IWC). Icelandic scientists 
say a quota of 100 is a “sustainable” 
number to catch. However, the fin 
whales are listed as Endangered. 
 Despite this fact, an Icelandic 
fin whaling company, Hvalur hf, is 
requesting a quota of up to 150 
whales, citing the fact that there 
are 25,000 fin whales in their hunting 
area. However, demand for fin whale 
meat is not great domestically, so 
most of the 2006 catch is still sitting on 
ice. The company is hoping to set up 

an export trade to Japan. 
■ SOURCE: BBC 

NEWS 

PH
O

TO
 C

O
UR

TE
SY

 O
F 

N
A

TA
C

HA
 A

G
UI

LA
R,

 U
N

IV
ER

SI
TY

 O
F 

LA
 L

A
G

UN
A

For oil and gas, Britain flouts own  
advisors’ warnings on whale extinction
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CLOCKWISE FROM LEFT: 
Beaked, Grey and Minke whales
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turtle tales

Edited by 
Peter & Gunild Symes

SOS Seaturtles to focus 
on Wakatobi
This year, the conservation activist 
organization, SOS Seaturtles, will 
focus on the illegal hunting of sea 
turtles in Wakatobi National Park 
and Marine Reserve on Sulawesi, 
Indonesia. According to SOS 
Seaturtles’ founder, Kurt Amsler, 
the marine park is considered a 
“diving paradise” by many divers 
around the world. It has been 
reported that more than 600 tur-
tles have been poached there 
last year and shipped to Bali. SOS 
Seaturtles’ actions will concern 
the tour operators. Letters of pro-
test will be collected and sent to 
Indonesian officials, and a boycott of the des-
tination will be promoted until the police rein-

force the existing laws in this region. For more 
information, see: www.sos-seaturtles.ch ■

After several years of being 
bogged down in the process, 
a new law has been passed by 

Costa Rica’s government that 
mandates the confisca-

tion of several proper-
ties, which are located 
inside the no-building 

zone on a total of 113 
acres (46 hectares) of land, 

in order to increase protection of 
the endangered Leatherback sea 
turtles that nest there. In a move 
environmentalists see as a victory, 
the government plans to pay com-
pensation of about US$ 500 million 
to landowners, most of whom are 
Europeans and U.S. citizens, includ-
ing some who resisted the decision.  
 The Costa Rican beach in ques-
tion is a 2-mile stretch (3.2km) of 
sand at Playa Grande, guarded 

day and night by a group of 
biologists and volunteers from the 
Leatherback Trust, a non-profit 
organization working to save the 
planet’s largest sea turtles from 
extinction. Gabriela Blanco, 
head of the Leatherback Trust’s 
monitoring station, told National 
Geographic News: “This is the most 
important nesting beach for leath-
erbacks in the eastern Pacific… If 
we don’t protect the beach, this 
population is going to disappear.”
 Leatherback turtles can grow up 
to 6.5 feet (two meters) in length 
and weigh up to 2,000 pounds 
(900 kilograms). With the most wide 
ranging area of habitation of all 
sea turtles, Leatherbacks are found 
in the Mediterranean Sea and 
the Pacific, Atlantic and Indian 
Oceans. Travelling farther than any 

other sea vertebrate, these turtles 
have been recorded to migrate 
as far as 12,774 miles (20,558 kilom-
eters) across the Pacific Ocean.
 Due to human threats such as 
harmful fishing practices, beach 
development and poaching, the 
sea creatures are highly endan-
gered. There has been a 95 per-
cent drop in nesting leatherbacks 
since 1980, according to research-
ers who estimate that there are less 
than 5,000 remaining in the Pacific 
Ocean today. Experts say that the 
overall number of turtles nesting at 
Playa Grande is also down dramat-
ically from the 1980s. “There used 
to be more than a thousand turtles 
on the beach every night, but now 
we see at most four to five turtles 
[a] night,” Blanco said. ■  
SOURCE: NATIONAL GEOGRAPHIC NEWS

For more than two years, Fiji 
researchers have been attempting 
to satellite tag a sea turtle. Why? 
It is the primary method of finding 
out migration patterns of sea turtles 
around the vast open waters and 
multiple island groups of the Pacific. 
During a final attempt to tag a turtle 
during the past nesting season, a 
sea turtle was finally tagged. It was 
a first for Fiji. 
 Several road blocks faced 
researchers in their quest to tag a 
turtle including lack of funding to 
reach isolated islands thought to 
support the remaining individuals of 
the once numerous Fiji turtle popu-
lation. In Fiji, there is no one large 
known nesting beach, unlike that 
of Indonesia, Papua New Guinea 
and the Solomon Islands. Nesting 
incidences have been minimal 
in recent years on various islands 
through the Fijian Archipelago. In 
the past 20 years, nesting tallies 

have fallen—21 
nests were 
recorded on 
Makagai island 
in 1987 and only 5 
recorded in 2007.
 But in January, the 
National Trust and WWF 
research team got lucky. 
The scientists spotted a 
nesting hawksbill turtle 
(Eretmochelys imbricata)
on a barren beach known 
locally as Talice, northeast of 
Yadua Taba Island. The commu-
nity of Yadua has collaborated with 
The National Trust of Fiji (NTF), The 
Secretariat of the Pacific Regional 
Environment Programme (SPREP), 
the National Ocean & Atmospheric 
Administration (NOAA) and WWF 
over the past years to protect 
endangered sea turtles.  
 “It has become increasingly diffi-
cult to find nesting turtles in Fiji”, said 

Jone 
Niukula, a member of the 
research team. “Reasons for this 
difficulty include low numbers of tur-
tles returning to nest perhaps due to 
the low numbers of hatchlings that 
mature to an age where they’re 
capable of reproducing. This could 
be due to many reasons including 
domestic consumption of turtles 
and eggs, loss of feeding and nest-
ing grounds or being accidentally 
caught in fisheries gear. So when the 
team saw Marama ni Yadua (the 
sea turtle’s name), we quickly react-
ed to ensure that we could satellite 
tag a turtle out of Fiji.” ■ SOURCE: WWF

An investigation by ProFauna Indonesia and 
WSPA (the World Society for the Protection of 
Animals) showed that around 1,115 green turtles 
(Chelonia mydas) are poached each year in 
South East Sulawesi, Indonesia. Most of them are 
caught in the Wakatobi National Park areas and 
smuggled to Bali where there is a high demand 
for turtle meat. Other poaching areas include 
the Moramo, Ereke, and Tikep regions.
 ProFauna’s Sea Turtle Campaign Coordinator, 
I Wayan Wiradnyana, stated in a press release 
that despite a drastic reduction in the sea turtle 
trade in South East Sulawesi since 2006, park 
rangers and police must maintain vigilance as 
the smuggling still continues enroute to Bali. 
Twelve green sea turtles were seized by police in 

2007 from a trader in 
Bali. It was suspected 
that they had been smuggled 
from South East Sulawesi.
 Six out of seven sea turtle species in the world 
are indigenous to Indonesian waters and have 
been protected by Indonesian wildlife law since 
1990. These turtles include the green sea turtle 
(Chelonia mydas), the hawksbill turtle (Eretmo-
chelys imbricata), the olive ridley (Lepidochelys 
olivacea), the loggerhead sea turtle (Caretta 
caretta), the leatherback turtle (Dermoche-
lys coriacea), and the flatback turtle (Natator 
depressus). Offenders are sentenced to a maxi-
mum five-year prison term and a maximum fine 
of 100 million Rupiah. ■ SOURCE: PROFAUNA.ORG

Profauna investigates 
sea turtle traffiking in Sulawesi

Location of Sulawesi on map of Indonesia and southeast Asia

Costa Rica Gives Rare Leatherback Turtles Protection
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Fiji satellite tags its first sea turtle

http://www.sos-seaturtles.ch
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photo & 
videography

For those who think that the term, ”work-
flow”, just arrived with digital photogra-
phy, I have to say you’re wrong. Workflow 
was just as important before digital imag-
ing caught on—when film and develop-
ing photographs on paper were the in 
thing. Only when all the different proc-
esses of photography come together 

correctly, can you bring out the best from 
your images. 
 After you have captured the pictures, 
you need to store them securely—the 
sooner, the better. The underwater pho-
tographer seldom works in a practical stu-
dio environment, but usually under much 
more extreme conditions, such as dive 

boats and tent camps. Therefore, it is of 
outmost importance that a proper work-
flow already kicks in here, even without a 
reliable energy source available—starting 
with your choice of memory card.  
 It doesn’t matter what format you are 
working in (JPEG, Tiff or RAW), or which 
resolution you are using. The storage de-

Without a proper workflow when do-
ing digital photographing, the quality 
of your images won’t improve. When 
all the elements of your photography 
come together, then you can get the 
best out of your work. I’ll explain how!

Workfl The perfect

Text and photos by Kurt Amsler 
Translation by Arnold Weisz

Workflow
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vice or memory card should be able to hold at 
least 200 images. This is sufficient for up to three 
dives per day. Thus, you can avoid opening 
your camera housing to change the memory 
card on a sandy beach or on a rolling boat 
deck. At the end of the day, you have ample 
time to transfer your images from the camera 
memory card over to your computer or other 
storage devices.

Data storage 
The next stage in the workflow is the storage of 
data. We have many options to store our imag-
es. Laptops, CD burners or portable harddrives, 
or so-called portable storage devices. The best 
choice would be a portable storage device, 
either powered by 
a charger or by bat-
teries. If you have 
a portable storage 
device that can hold 
80 Gigabytes, you can 
store images from one 
week of diving without 
any problem. Some 
portable storage de-
vice models, like the 
Coolwalker MSV-01 
from Nikon (about 360 
Euro for 30 GB) or the 
Epson P 2000 (about 
430 Euro for 40 GB) 
also have displays, which allow you to see the 
images and to process them. 
 Additionally, you should carry back-up mem-
ory cards. You can keep all the originals and 
change to fresh cards whenever one is full, or 
you could go for the more expensive option, a 
laptop. With a computer you can also view your 
images and start editing them. With a CD burner 
at hand, you can also give away some nice 
memories to your diving buddies. 

Digital workflow
The digital workflow is actually nothing else than 
keeping your images safe and to retain the 
colour fidelity—even if you have to transfer the 
images from one device to another, or from one 
kind of software to another. Only when the col-
orspace corresponds, will your images appear in 
with the natural colours. 

TIPS:
Always get a memory card with plenty of storage space. 
Just remember that not all cameras can use memory 
cards which are larger than 1 GB. Read the camera 
manual before you purchase cards. 

Using a large card not only allow 
you to store a large quantity of 
images, but also make multiple 
dives without having to open the 
housing. Where ever you are, on 
a boat or on a beach, opening 
the camera housing is always 
connected to some risk. 

The short shutter lag your camera utilizes is of no use if 
your memory card isn’t fast enough. Hence, look for high 
speed cards. But these kind of pricey cards only make 
sense if you have a high quality camera. 

Always keep a back-up of your 
images, either on a memory 
card or on a harddrive.

Make sure that all data from the 
cards are stored elsewhere be-
fore you format the card.

Always carry at least one of your 
storage devices in your hand 
luggage. X-Ray machines at 
airports, however old they are, 
don’t affect digital images.

Always keep your computer 
monitors calibrated, as they change over time. The older 
your screen, the more often you need to calibrate.

Calibrate your screen in a room with dimmed lights, so 
that other light sources don’t cause false optical interfer-
ence. 

All image processing with a computer except the RAW-
format, makes you loose quality. It is always better to get 
the right light and colours when you take the shot, in-
stead of stressing the image by computer processing.

Every time you save a jpeg image, the image deterio-
rates. Always save the original image as a TIFF, and you 
can save as many copies asyou want without diminishing 
the image.

As the camera, all your other hardware (computer and 
monitor) should be of equal quality. ■
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 It shouldn’t matter if your image 
is published as a photoprint or on a 
magazine spread. On simpler com-
pact digital cameras, colorspace 
is already pre-adjusted. On high-
quality cameras, you can adjust the 
colorspace manually. 
 The RGB colorspace is a limited 
colour matrix and ideal for web im-
ages and for the html standard. For 
anything else, you need a complete 
colour matrix, because you always 
have to process the images in a 
RGB/Adobe colour profile, which is 
optimized for printing. 
 You need to be careful when 
working in picture editing systems 
as some systems just add a preset 
colour profile to your images, if you 
don’t manually choose the correct 
one. To avoid this, have a look at 
the preset profiles, and if possible, 
choose the same profile which is in-
tegrated into the camera. The same 
goes for printing.

Calibration
An another important part of your 
workflow is the screen, where you 
view your images. Most screens are 
well calibrated and show the real 
colours. But if you want to process 
images you need to calibrate your 
screen. 
 Software like Photoshop and Pho-
toshop Elements from Adobe con-
tains a “Gamma” program that let’s 
you calibrate your screen. Even bet-
ter and more accurate is a colour 
management device like Eye One 
from Gretag Mcbeth. 
 As the colour profile on com-
puter screens regularely change, 
you should calibrate your screen 
monthly. The expense for a good 
functional, secure and colour proof 
workflow, can seem a bit lavish. On 
the other hand, getting the best out 
of your images always pays off.
 For more information, please visit: 
www.photosub.com ■ 

photo & 
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Calibration unit.  
There are now 

some quite afforda-
ble models around

http://www.photosub.com
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Aquatica has announced that 
the Nikon D60 camera also fits 
perfectly into the Aquatica 
D40x housing. Aquatica is not 
sure at this time if the hous-
ing will retain its original name 
or be renamed to reflect this 
new compatibility. 

Universal housing 
Sealux’ universal lightweight 

housing with a large (3.6”) inte-
grated high-resolution 16:9 col-

our monitor is depth rated to 
90 m. The overall dimensions 

have been minimized but 
will fit all Canon camcord-

ers equipped with a LANC-
socket or IR for remote 

control. Camera dimen-
sions must not exceed 
190 x 132 x 116mm. (l x 
w x h). Up to ten func-

tions can be oper-
ated via the handle.

www.sealux.de  

Aquatica proudly presents… 
Aquatica latest addition is the housing for the 21.1 megapixel Canon 1DS mark III. 

Machined from solid aluminum, treated and anodized to military specification, then 
painted with a robust weather and wear resistant finish, this housing is depth rated at 

90m (300 ft). The Aquatica 1DS Mk III uses a viewfinder that derives the biggest and 
the brightest image possible in full frame viewing to your eye. An accessory Aqua 
View Finder is also available giving the user unparallel viewing of the camera’s 
viewfinder for sharp focusing and exact composition. Positive bayonet mount-
ing and locking leaves no doubt that your ports are secure in place and water 

tight. The bayonet system dome, macro ports and extension rings, offers the fastest 
access to lenses for rapid changing without having to remove the SLR from the hous-

ing. Allows use of lenses from a 15mm fisheye lens to a 180mm macro lens. Tele-converter 
port extensions are also available. 
More on www.,aquastica.ca

Adobe has released Camera 
Raw 4.4.1 and Lightroom 1.4.1, 
having corrected the faults 
with the previously withdrawn 
updates. The revised updates, 
as well as fixing a selection of 
bugs, bring support for the lat-
est DSLRs from Canon, Sony, 
Pentax and Nikon, along 
with the FujiFilm S100fs and 
Olympus SP-570 UZ.

Ikelite housing for Sony 
Video Cameras
Molded of clear polycarbonate to provide 
seamless construction and corrosion proof 
performance. This “Clearly Superior” design 
provides full view of the camcorder, control 
functions, and back “O” ring seal for assur-
ance the system is safe. Maximum operat-
ing depth is 200 feet (60 m). The camera’s 
LCD monitor can be viewed from the rear 
of the housing using the External Mirror 
featured on the side of the housing. The 
housing includes Image Reversing Circuitry. 
The circuitry “flips” the image in the cam-
era’s LCD so that its reflection in the mirror 
appears correct left-to-right.* The External 
Mirror is hinged to fold against the housing 
side for travel. www.ikelite.com

http://www.sealux.de/s1e.htm
http://www.aquatica.ca
http://www.DivePhotoguide.com
http://www.ikelite.com
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United Kingdom

Ocean Optics and  
Mavericks Diving Move to  

Action Underwater Studios in Essex
The move will provide the underwater photogra-
phy and diving specialists with access to Action 
Underwater Studios unique filming tank. The 10 x 
12 metre tank is six metres deep. 

According to Steve 
Warren, owner of 
Ocean Optics and 
Mavericks Diving: 
 “Sharing Action 
Underwater Studios 
facilities means that we 

can provide our underwater photography equipment clients 
with a basic in-water camera familiarisation session at the time 
of purchase. We’re also consulting with underwater photogra-
phy guru, Martin Edge, on constructing a dedicated underwa-
ter set to meet the needs of wide angle and other specialised 
underwater photography courses. Ocean Visions has already 
signed up to run underwater photography courses at the 
tank.” 
 Ocean Optics - Mavericks Diving also teaches NAUI scuba 
courses and BTSI (Buoyancy System Training Inc) precision 
buoyancy clinics. “Our NAUI instructors use radiophones that 
allow them to coach students by voice under the water. For 
teaching complex skills, like underwater photography or buoy-
ancy control, being able to talk to the student is highly effec-
tive and makes time in the tank far more productive. We think 
we may be the only UK dive school that offers this service,” 
explains Steve. 
 Steve and Mark will also be hosting regular tank sessions for 
qualified divers to jump in and keep their skills up to date. A 
two-hour session including air, tank and weights is GB£35.00. 
A Simulaid mannequin is available for practicing rescue skills 
including lifts and in-water resuscitation. Other equipment div-
er’s can try include commercial band masks and, of course, a 
selection of Inon lenses and strobes for compact underwater 
cameras. 
 Action Underwater Studios, located at Archers Fields, 
Basildon, is equipped with classrooms, individual changing 
rooms with showers, and free car parking. The studio is associ-
ated with the filming of the “Star Wars”, “Bourne”, “Bond” and 
“Harry Potter” blockbusters. ■

BS Kinetics 
Releases New  
Universal Housing
BS Kinetics has released their new 
Negev universal housing, which is com-
patible with a variety of different camcorders including the Sony TRV 
890, 900, 950 and PD 100. The lightweight carbon fibre construction 
can withstand depths up to 80m, while a large 3.5” LCD monitor pro-
vides optimal viewing on the display. All primary camera functions 
can be accessed and additional ones can be custom installed. 
The housing is available immediately with standard or changeport 
options. Prices start at 1.760,00 €. www.bskinetics.com 

Kodak Professional 
Image Enhancement 
Plug-Ins
Kodak has launched new ver-
sions of its professional image 
retouching plug-ins range 
compatible with the lat-
est software. V2.1 of the 
ROC Pro, SHO Pro, GEM 
Pro and GEM Airbrush Pro 
plug-ins are compatible 
with Windows Vista, Intel-
based Macs and Adobe 
Photoshop CS3. Trial ver-
sions are available from 
the company’s website, 
with discounts available 
to customers buying 
more than one plug-in.

photo & 
video

Apple Releases Aperture 2.1 with 
Powerful Image Editing Plug-In 
Architecture

Available as a free software update, Aperture 2.1, 
introduces an open plug-in architecture allowing 
photographers to use specialized third party imag-
ing software right from within Aperture. Over the 
coming months, third party software developers 
will deliver image editing plug-ins for localized edit-
ing, filters and effects, noise analysis and reduction, fisheye lens cor-
rection and more. By clicking on one or more images within Aper-
ture, users can choose from a menu of installed plug-ins and apply 
specialized imaging operations to either TIFF or RAW images. Apple 
is working closely with key developers to bring the most requested 
plug-ins to Aperture such as Nik Software’s Viveza, PictureCode’s 
Noise Ninja, Digital Film Tools’ Power Stroke and The Tiffen Compa-
ny’s Dfx. www.apple.com/aperture 

Subals 45º viewfinder 
The new WS45 Finder affords a comfortable 

view of the camera viewfinder 
at 45 viewing angle. As 

the GS180 viewfinder 
the WS45 features 

an enlargement 
factor of 150%, 

with the visible finder 
area enlarged to 

2 ½ times of 
the origi-

nal. WS45 
pivots 

through 
360°, with 

stops every 
90°. The 45° 

viewing angle 
offers distinct 

advantages when tak-
ing close-up pictures close to the 
sea floor or when shooting above/below type 

situations with semi immersed camera housing. 
Top quality optical elements assure a bright and 

brilliant finder image. www.subal.com

Sanyo Cab
Sanyo has unveiled the 
newest addition to its Xacti 
underwater digital camera 
line with the CA8. The cam-
era is rated for underwater 
use at a maximum depth 
of nearly five feet and one 
hour safely and will shoot 
60fps MPEG-4 video at 
640x480-pixel resolution or 
3264x2448-pixel photos 
via its 8-megapixel CMOS 
sensor. Sanyo’s pixel-
interpolation technology 
allows bumping up the 
photos to an equivalent 
12 megapixel. 
www.sanyo.com

http://www.bskinetics.com
http://www.apple.com/aperture
http://www.subal.com
http://www.sanyo.com
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