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Introduction

Divers tend to blame themselves or their camera when a picture does not 
turn out the way it was intended. This can kill motivation and thus result in 
leaving the camera at home for the next dive. “Wrong” pictures are not nec-
essarily to be blamed on the diver or the camera. It can simply be a picture 
that was falling outside the range of possibilities the specific camera has to 
offer. In many cases there are simple tricks that allow you to take the pic-
ture you want, but also cases in which your camera is simply not suitable to
take the shot you wish to take. A combination of tricks and information on 
limitations will keep you motivated to engage in underwater imaging.

To start using a digital camera requires some preparation with respect to 
getting to know the possibilities and limitations of the camera used. This 
booklet was written to guide that process.

Every camera is a “specialist”. Depending on the technical features with 
respect to the lens, the available shutter speeds, aperture and strobe set-
tings, the camera can be used to take some types of pictures, but others will 
not work or become a matter of luck.

Following the instructions in the book will help you to choose the camera 
that fulfils your wishes and to use it within the limitations it has, which will 
allow for many nice underwater images and only few disappointments.

This booklet can be used to guide a formal introduction for digital underwa-
ter photography conducted by a diving instructor or for “self-study” to 
streamline your first steps in underwater imaging.
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Photo Equipment
This first chapter starts with information on the choice of an underwater 
camera and housing. It provides the background that is needed to select 
appropriate equipment out of the enormous choice that is available. The 
intent is to motivate you to first consider what you want from a camera and 
then make a choice. For that purpose different possible desires are covered 
with an explanation on the features that are needed to fulfil that desire.

The chapter then continues with the preparation of the camera to take it 
underwater. That section is split in a part with tips to assure that water does 
not enter the housing during a dive and with information on avoiding con-
densation. 
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Choosing the Camera

The questions on which camera to 
choose can only be answered with a 
question. What do you expect from
the camera? There is an enormous 
choice of cameras from compact digi-
tal cameras up to digital SLR cameras 
in a housing equipped with multiple 
strobes. In order to avoid disap-
pointment, you need to know what 
you can expect from a camera before 
you buy it and to decide if this is 
what you want.

Compared to the amphibious camer-
as (NIKONOS and MMII) that were 
popular in the eighties and nineties, 
digital photography has two big ad-
vantages. You have auto focus and 
there is no difference between the 

images in the viewfinder (or on the display) and the framing of the picture. 
What you see is what you get – at least as far as framing is concerned. This 
especially makes macro photography a lot easier than it used to be with 
traditional cameras.

There are more considerations than only the technical options available and 
the types of pictures the camera allows you to shoot. Price is an issue with 
underwater photo equipment. Also the size of the equipment can be a major 
consideration if you want to take snapshots, but do not want to dedicate an 
entire dive to photography. These considerations are very personal and they 
can require that you accept several compromises with respect to technical 
options, size and price.

In the choice of underwater photography equipment, compromises are una-
voidable. Just make sure that you have enough data to allow an informed 

http://www.scuba-publications.com


Underwater Photography

Page 5
www.scuba-publications.com

decision and that you know in advance what you can expect from your cam-
era equipment, whatever your choice is.

There are a few types of pictures that virtually all 
digital cameras in a housing can handle with only 
limited difference in quality. These include sil-
houettes and pictures of mammals close to the 
surface. In both cases the colour red is not an 
issue – just blue, grey, white and black. For these 
pictures a strobe is not needed, which reduces
the differences between cameras to the number 
of pixels, the quality of the lens, the available 
automatic programs and settings and the shutter 
lag.

Number of pixels – the more pixels, the bigger an enlargement of a photo can 
be without allowing the viewer to see the individual dots. A pixel (short for 
picture element) is just a dot with a specific colour. The more dots there are 
on a square centimetre, the more you can zoom in and still see a “picture”, 
rather than a series of “dots”.

The quality of the lens – the lens is an important part of a camera. It allows 
you to zoom in on the subject and to focus. For the zoom it is preferred that 
the zoom is “optical” and not “digital”. A digital zoom is doing little else than 
“cutting” part out of the total picture. This reduces the number of pixels and 
thus the resolution. An optical zoom actually changes what gets into the 
picture by changing the optics of the lens. You still use all the pixels in your 
camera and thus do not lose on quality (resolution).

The available automatic programs and the settings – the more settings avail-
able, the more types of pictures you can take. When not using a strobe, you 
would mostly use the “Tv”, “Av” and “macro” settings.

The shutter lag – it is rather frustrating when you want to take a picture of a 
dolphin passing in front of you when the actual picture is taken with a delay 
after pushing the button. The dolphin probably is already gone by the time 
the picture is taken.
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When we take pictures with a strobe, there are more considerations for the 
choice of camera equipment. The first is to either opt for the internal strobe, 
or to invest in an external strobe or torch.

A strobe is needed, because colours disappear underwater, starting with 
red. This is called absorption. The strobe is not used because there is not 
enough light, but to bring the “lost” colours back into the picture. The intent 
is to have a picture showing the natural colours.

Remaining close to the subject, you zoom into the
subject and the entire picture is filled with the 
subject and/or solid background at approximate-
ly the same distance as the subject, you can 
achieve very good results with the internal 
strobe.

If there is water behind the subject (no solid 
background on which the light from the strobe 
can reflect), a correct exposure with the internal 
strobe and automatic settings becomes a matter 
of luck, or a matter of taking several pictures of 
the same subject with different camera settings 
and/or angles toward the surface.

The internal strobe is only useful when taking pictures at short distance in 
relatively good visibility. You simply zoom in and only take pictures of small 
objects. If you zoom out too much, particles in the water will appear as 
bright spots in your picture. There is always a risk of these bright spots, but 
the risk increases as you “zoom out”, get further away from the subject or 

take pictures in less than ideal visibility.

Most housings for digital cameras do not have an 
option for connecting an external strobe. This means 
that in most cases we need to make use of a “slave” 
strobe. A “slave” flashes simultaneously with another 
strobe. To allow a “slave” to function, we attach a
fibre optical cable in front of the internal strobe.
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An external strobe allows us to zoom out, 
get further away and take pictures in less 
than ideal visibility.

The intensity of the flash from the external 
strobe must be adapted to the need of light. 
Some strobes do this automatically, some 
require manual settings and others offer 
both options. The external “slave” must be 
designed to work with digital cameras.

An external strobe that can be adjusted 
manually enormously increases the number 
of situations in which correctly exposed 

photos can be taken. This would however require that the camera can be set 
manually and that the photographer has the knowledge needed to set the 
camera controls manually. You can learn more about this in the book on 
manual photography.

Those who invest in an external strobe with the option for setting the 
strength of the strobe manually do well to also choose a camera that offers 
the option of manual aperture and shutter speed settings. The options for 
taking pictures in manual setting of strobe and camera in a variety of situa-
tions are endless and you never know how far your photography skills are 
going to develop. Pay attention that the camera has a full range of F/stops 
and shutter speeds and you will have the right tools to expand your photog-
raphy skills.

Photos with a blue background require some 
attention. If the blue in the picture dominates 
too much, the white balancing system of the 
camera will correct the colour, because the 
camera “thinks” that this colour is not natu-
ral. You can prevent this problem if you can 
set the white balancing manually. Look at the 
options for “white balancing”. If only auto-
matic white balancing (AWB) is available, you might not be able to achieve a 
nice blue colour of the water in the background.
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If you are planning to use a torch as external light 
source to take underwater pictures, then the white 
balancing is an important function. The light of a strobe 
has more or less the same colour as the light from the 
sun, but with a torch this is not usually the case. The 
white balancing might allow you to compensate for this 
difference in colour and allow you to take pictures that 
show the natural colours of the underwater world.

A torch will also help the auto focus from the camera. The auto focus of most 
cameras has problems focusing in low light conditions (this is the reason 
why some strobes are equipped with a torch). Especially when getting close 
to the subject, the auto focus might fail, leading to blurred pictures.

Taking pictures in low-light conditions might also cause problems for the 
camera. There might be simply not enough light available for a correct expo-
sure of the image sensor. In that case you may want to change the sensitivity 
of the sensor, allowing it to register a picture with less light available. The 
sensitivity of the sensor is expressed in an ISO number. The higher the ISO 
number, the less light is needed for a correct exposure.

If the camera and housing allow you to change the ISO number you can take 
pictures in a darker environment.

Some pictures are simply beyond the reach of automatic functions of the 
camera. A picture in one plane (solid background at more or less the same 
distance, filling the entire picture) works with most cameras and in many 
cases with automatic settings (left). A picture in two planes requires some 
manipulations to assure that both planes are correctly exposed – the seden-
tary worm by the strobe and the blue water by the sun (middle). A picture in 
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three planes (foreground, subject and blue background) requires manual 
settings and often multiple strobes (right).

Keeping it Dry

The electronics of an underwater camera and strobe are very sensitive to 
water. An underwater photographer needs to prepare the equipment with 
appropriate care to avoid water getting into the system. To seal the air filled 
space in the camera housing and strobe from the environment, O-rings are 
used. 

An O-ring seals to some extent when it is in place under ambient pressure, 
but when the pressure increases, the O-ring is pushed into its optimal posi-
tion to provide an adequate seal that prevents water from entering the sys-
tem. When entering the water, the diver should hold the camera above wa-
ter until it is possible to descend the camera a full arm’s length. The worst 
place for a camera is at the surface, just in the water but not deep enough to 
benefit from the water pressure to push the O-ring in its optimal position. 

If the pressure in the camera or strobe can “equalize” with the ambient 
pressure via a hair or something similar, then this means that the complete 
O-ring is not exposed to the difference in pressure needed to push it into 
place and a leak will involve more water than could pass via the small leak 
at the location of the hair.

If the atmospheric 
pressure has in-
creased since the last 
time you closed the 
housing, it might be 
difficult to open it. Do 
not apply force to the 
mechanism used to 
lock the camera or 

housing (left picture) because it is not made for that. You can take a coin or a 
small piece of plastic and make a turning movement to lift up the back plate 
(right picture).
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You also need to make sure that 
you are working on a clean sur-
face. A good way to do this is to 
use some paper tissue. The white 
background allows you to see a 
hair, sand and other risk factors 
immediately.

As a first step you should do a 
visual inspection. Many housings 
are made out of plastic, so there can be a crack or scratches. You should also 
take a look at all the buttons to verify that they move smoothly. If this is not 
the case, it is likely that the O-ring sealing the knob is blocking the move-
ment and that indicates that the O-ring will no longer seal.

The next step is to remove the O-ring(s). To do this you can use some tissue. 
Exert light pressure on both sides of the O-ring and push the O-ring to the 
side. This will move the O-ring out of its position and allow you to take hold 
of it with your other hand and remove it from its location. You can now 
clean all the surfaces that are in contact with the O-ring. 

The O-ring itself needs to be cleaned in order to remove old grease and dirt. 
While doing that you should verify the condition of the O-ring. Look for 
scratches and check if the O-ring is of equal diameter for the entire length. If 
the O-ring was squeezed at a certain spot in the housing because of wrong 
placement, it will be flattened there and should not be used again. Make sure 
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that the tissue that is used to clean 
the O-ring does not leave any residue 
or fibres on it.

Once the O-ring is cleaned, it needs to 
be greased again. There are different 
types of silicone grease and you need 
to use the type that is recommended 
by the manufacturer from the camera 
or housing.

Don’t use too much silicone grease. In the picture, the O-ring to the right has 
too much grease, the one in the middle is dry and the O-ring to the left is 
greased correctly. The grease should be just enough to allow the O-ring to 
glide into place the moment the ambient pressure increases. Put some 
grease on a finger and then grease the O-ring until it is shiny.

Make sure the O-ring
is not twisted when 
you put it in place 
and that it does not 
twist while you put it 
into place. A twisted 
O-ring does not seal. 
Twisted O-rings are 
a common cause of 
camera or housing 
flooding.

Greasing an O-ring must be the last thing you do before putting it in place. 
Dust, sand, hairs and other things stick to silicone grease. If you lay it away 
for a moment to prepare something else, you have to start the cleaning of 
the O-ring all over again, because the risk of impurities is too great. Plan the 
moment you put grease on an O-ring appropriately. 

When you put the camera into the housing, you should pay attention to any 
turning knobs. Knobs that are just meant to push on a button are normally 
no problem, but knobs that function by turning normally need to be adjust-
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ed to the same setting as the setting of the camera in the housing. Otherwise 
they either do not function, or you read the wrong information on the out-
side of the housing.

Avoid Condensation

You must also take precau-
tions to prevent condensa-
tion in the housing. Moisture 
in the housing might cause 
condensation when im-
mersed in water which is 
colder than the air tempera-
ture. This can be done with 
little bags with water absor-
bent chemicals. 

Another method would be 
to blow dry air from a diving 
cylinder into the housing 
before closing it. You can 
also prepare the camera in a 

room with low humidity, such as a room with a working air conditioner. It 
does not really matter which method you select, but you need to do some-
thing. Condensation in front of the lens could otherwise ruin your pictures.
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Taking Pictures
Taking correctly exposed pictures underwater requires you to take many 
different aspects into account. This is of course challenging, but at the same 
time photography is a rewarding experience. 

You cannot expect fantastic results from the first dive on. Many pictures will 
be disappointing and not at all as you would have imagined them. That is the 
same for all who start photography. The important thing is that you can 
learn from mistakes. In order to progress, you need to have an explanation 
why certain pictures did not work out. That is the only way to avoid making 
that same mistake on the next dive. This chapter provided a theoretical ba-
sis that will allow you to explain many aspects of a picture that did not work 
out as intended.
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Shoot Within the Limits

Most digital cameras allow you to 
shoot silhouettes. For a true silhou-
ette you deactivate the strobe. Go 
below the subject and choose the 
angle so that the subject (a diver, a 
jellyfish or other) covers the sun.

If the sun is covered completely, it can
create light rays around the subject. 
You can also activate the strobe if you 
want to show the colour of the sub-
ject, but that comes with the risk of “white spots” in the picture.

Another type of picture that 
works with most cameras is 
close-up or macro. You approach 
the subject and zoom in (seeing 
the smallest area on your display 
for that given distance). You set 
for “macro” (if that option is 
available) to benefit most from 
the automatic functions the cam-
era has to offer.

In this case the strobe must be 
activated. Underwater the strobe 

is not used (as on land) to compensate for a lack of light, but to compensate 
for a lack of colour. When you are deeper than a meter or so, the picture will 
appear pale if you do not use the strobe.

This means that the strobe allows you to shoot colourful pictures at greater 
depth, but at the same time it also becomes the limiting factor. The light of 
the strobe brings two problems that must be dealt with. First of all, the col-
our of the light from the strobe is different than the colour of the ambient 
light. 

http://www.scuba-publications.com


Underwater Photography

Page 15
www.scuba-publications.com

When using a strobe, it might be useful 
to set the white balancing on “strobe”. 
Automatic white balancing (AWB) 
sometimes does not take the colour of 
the light from the strobe into consider-
ation, which gives the pictures an un-
natural colour. For pictures without a 
strobe (such as silhouettes), you could 
be better off with a white balancing 
setting for overcast.

Not all cameras are set for the same colour, and cameras have different op-
tions and settings for the white balancing. It is worth your while to invest 
some time in shooting pictures with different white balancing settings to see 
which setting works best for which type of pictures and then use these set-
tings in future photo dives.

The second problem of the 
strobe is a bit harder to deal 
with. The light from the strobe 
will not only reflect on the 
subject, but also on particles in 
the water. This will leave white 
spots on your picture – pho-
tographers refer to these white 
spots as “backscatter”. Better 
visibility means less backscat-
ter.

As most of the light falling on 
particles is reflected back to its 

own source (the strobe), the risk of backscatter increases the closer the 
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strobe is located to the lens, and the wider the angle of acceptance of the 
lens is.

This means that you can only reasona-
bly expect to avoid backscatter when 
using an internal strobe, when you 
zoom completely into the subject (see-
ing the smallest area on the display for 
a given distance). A larger angle for 
taking pictures would require a greater 
distance between the lens and the 
strobe, and thus an external strobe.

When not using an external strobe it is a mat-
ter of pure luck. In extremely good visibility, 
in order to achieve pictures without backscat-
ter (when the angle of acceptance is greater 
than the minimum angle the camera allows 
you to set), it should be obvious that an acces-
sory wide angle lens mounted on a camera 
without an external strobe does not make any 
sense (because of the backscatter).

When you are not using a strobe, you do not 
have the problem of white spots in the picture. Pictures that do not require 
any light from a strobe are those that you take close to the surface at a depth 
of no more than a meter or so. This means that you can take a picture of a 
dolphin at close range without any problem while using the full automatic 
options of the camera (as long as these do not activate the strobe).

A last consideration that counts for all automatic programs you use (macro 
with strobe and pictures without a strobe) is that the automatic program 
compares your subject with a “normal” subject to “decide” on the camera 
settings. If your subject is very different from “normal”, the camera will 
expose it incorrectly in an attempt to make it normal. Pictures taken from 
very bright or very dark subjects will sometimes not be successful.
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Expanding Beyond the Limits

Although you can take some very nice pic-
tures with a digital camera using its internal 
strobe, you are rather limited in the type of 
pictures that are reasonably possible. If you 
wish to expand beyond these limits, an ex-
ternal light source is required.

The external light source can be either a 
torch or a strobe. If you opt for the use of a 
torch, then you are advised to check in ad-
vance to see if your camera allows for custom 
white balancing. The colour of light from 
many torches is completely different from 
natural or strobe light and the standard set-
tings for the white balance do, in most cases, 
not take this difference in light colour into 
account. We will cover the advantages of custom white balancing in a later 
section.

When using a torch, the camera has enough light available for auto focus, 
which is an advantage for pictures at short distance and in situations with 
limited light. As the light is on, the moment the camera is measuring the 
available light to automatically set the camera, you can use the camera on 
full automatic (as long as the selected automatic program does not activate 
the internal strobe).

The torch can either be held by the buddy, or be mounted on an arm con-
nected to a bracket on the camera. At first sight, a torch might seem to be 
the ideal solution, but also here there are limiting factors. The intensity of 
the light is not the same as the flash from a strobe and with a torch some 
areas might be illuminated brighter than others, which will be disturbing in 
the picture. There are some more technical issues as well, but these are two 
of the reasons why many photographers prefer to use a strobe rather than a 
torch. The fact is that a torch already expands the options considerably 
compared to an internal strobe.
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The further the external light source (either torch or strobe) is moved away 
from the lens, the bigger the angle in which you can take pictures is, with 
only limited risk of backscatter.

If you wish to use an external strobe, you have to choose between a few 
different working principles. Strobes are very different in their possibilities 
and the way they function.

With a compact digital camera in a housing, the chances 
are limited that you will have the option to make a sync 
cable connection between the camera and the strobe. 
Only few housings for compact cameras have a strobe 
connection. This means that in most cases your strobe 
needs to be a “slave” strobe.

When using a “slave” the internal strobe is 
covered with a mask. Within the mask 
there is an integrated captor of a fibre
optical cable. The optical cable transfers 
the flash from the internal strobe to the 
external strobe’s light sensitive cell, which 
will activate the slave strobe the moment 
the internal strobe fires. Since the internal 
strobe is covered with the mask, only the 

light from the external strobe will be illuminating the subject.

There is no communication between a slave strobe and the camera. Since 
the flash of the strobe only fires the moment the picture is taken, it is not 
taken into account the moment the camera measures the light to establish 
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the camera settings. The consequence is that the extra light coming from the 
strobe is unexpected and can easily overexpose the picture.

One method to solve (or limit) the problem of over-
exposure is the use of an automatic strobe. An au-
tomatic strobe is set for a certain lens opening on 
the camera. Simple automatic strobes only work 
with one manufacturer defined lens opening (the 
model in the picture only works correctly at a cam-
era setting of F2.8). The automatic strobe measures 
the amount of light reflected while taking the pic-
ture and is programmed to “know” how much light 
is needed to correctly expose a picture at F2.8 (note 
for those who are photo savvy: the shutter speed 
has no influence on the intensity the strobe light 
has in a picture, because the flash is far shorter than 
the time the camera is open).

More sophisticated automatic strobes allow you to use it 
with different camera settings. In that case you set the same 
F-number on the strobe as you have set on the camera. 
Since the camera and strobe do not communicate, you have 
to make sure that both are set for the same value.

When working with an external strobe that adapts itself to the light needed 
for a given F-setting, you can set the camera for Av and ISO100. This allows 
you to choose the F-setting and the camera will select a corresponding shut-
ter speed. The shutter speed the camera selected will help to give water in 
the background of your subject a natural colour. If you take a picture with 
no water in the background, and if there is not enough ambient light availa-
ble, the Av setting might select too slow a shutter speed. In which case you 
are better off with the M-mode setting and selecting the F-setting the strobe 
requires combined with 1/100 of a second shutter speed and ISO 100.

Normally these “auto” strobes are completely ready to work with digital 
cameras. Most digital cameras fire a “pre-flash” shortly before a picture is 
taken and then fire again when you take the picture. Many external strobes 
are not able to fire twice in such a short interval. The problem that has to be 
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solved is thus that the external slave strobe would fire with the “pre-flash” 
and would not fire again to illuminate the picture.

There are some options that allow an external strobe to fire 
correctly with a digital camera. Some strobes can be set to 
ignore “pre-flashes” and some strobes can fire multiple flash-
es in a fraction of a second. These two types of strobes are 
sometimes referred to as “digital strobes”. 

Film cameras did not work with a pre-flash and slave strobes designed for 
such cameras cannot handle a pre-flash. In some cases these strobes can still 
be used. Some digital cameras can be set for “slave”. In this setting they 
would not fire a pre-flash, but only flash the moment the picture is taken.

Not all “digital strobes” are automatic strobes. These non-automatic strobes 
always fire at the force set by the photographer, regardless of the light re-
flected from the subject. Since the strobe does not adapt the amount of light 
to the situation, you as the photographer need to decide on the correct 
strobe setting. The complete theory behind this concept is covered in the 
book on manual photography.

If you do not want to get into the theory behind calculating a combination of 
distance, camera settings and strobe settings, you can use these non-
automatic strobes by “trial-and-error” and expand your experience with the 
strobe setting throughout several dives.

In photography this “trial-and-error” procedure is called bracketing. You 
simply take the same picture several times, but with different settings on 
the strobe. Chances are that you get the best results by starting at the lowest 
setting on the strobe and then working your way up to stronger flashes.
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Non-automatic strobes indicate the 
force of the flash in measurements such 
as “full”, “half”, “quarter”, etc. or in 
Guide Numbers (GN or GNo.). The low-
er the GN is, the weaker the flash from 
the strobe. 

Those who delve deeper into underwa-
ter photography normally prefer a non-
automatic strobe, because the automat-

ics do not always do what the photographer would expect it to do. However, 
if you wish to stay away from the mathematics, it is (in most cases) better to 
have an automatic strobe.

Customizing the Camera

If you wish to use an external 
light source, your camera must 
be customized to work with the 
system in a comfortable manner. 
First of all, the camera must be 
equipped with a bracket and an 
arm for the external light 
source. Remember, the wider 
the angle of acceptance you set 
the camera for, the further the 
external light source must be 
away from the lens. If you equip 

your camera with a wide angle lens that is mounted in front of the lens from 
the camera, the distance required could be as much as a metre.

The next step is a mask in front of the internal strobe (for those who wish to 
use an external strobe – for a torch it is better to deactivate the internal 
strobe). The mask must cover the complete strobe, and hold a mask grom-
met to transfer the flash via the fibre optic cable to the sensor on the exter-
nal strobe. To be able to remove the mask between dives, it is normally fit-
ted with Velcro tape on the camera housing.
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Not all compact digital cameras require a mask. Some are already equipped 
with a grommet to attach the fibre optical cable and have a curtain inside 
the housing that covers the internal strobe.

A lanyard allows you to use both your hands for general diving purposes, 
such as inflating the BCD or clearing a mask.

The Advantages of Custom White Balancing

Some cameras offer multiple settings for white balancing. Besides automatic 
white balancing (AWB) they can have settings for sunny or clouded weather, 
pictures inside in a room with neon tubes, pictures with a strobe, etc. It is a 
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matter of experimentation in order to find which setting works best for the 
type of pictures you are taking.

The problem is that the settings take situations on land into consideration.
There are also “standard” programs that take the blue colour of the under-
water world into consideration, but they do not account for depth or for the 
presence of light from a strobe. This leaves you with the risk of taking pic-
tures with an unnatural colour that later on need to be corrected on a com-
puter.

Some cameras offer the option of custom (or forced) white balancing. To use 
this option, you take a picture of a white surface, such as an underwater 
slate. For the white balancing to work correctly, the white surface must be 
correctly exposed. The camera would typically only take the middle of the 
picture into consideration for the custom white balancing. 

Take the picture of the white surface with the same strobe or torch you are 
using for your underwater picture and at approximately the same distance 
you plan to take your pictures. The custom white balancing will now correct 
the various colours to represent the true colours of the items you are photo-
graphing and will eliminate “wrong” colours coming from your external 
light source. This is the best option to achieve photographs representing the 
real colours of the underwater world.

Other cameras use a different protocol for custom white balancing. With 
those the adjustment is done “in real time”, rather than on a picture you 
have already taken. This method works fine when using a torch as external 
light source, or no external light source at all. The light of an external strobe 
flashes only a fraction of a second. That is too short for the custom white 
balancing to take that light into account. The method of “real time” custom 
white balancing is thus less suitable when using an external strobe.

Special effects

You can add creativity to your pictures by making use of refraction and re-
flection at the surface to create some interesting effects. Light beams that 
arrive at the water surface at an angle smaller than approximately 48° are 
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reflected at the same angle. Light beams that arrive at the surface at a great-
er angle pass through the surface and are refracted in an angle which is 
more horizontal than the angle underwater.

This means that you can create a picture that shows (in part) structures on 
the beach or side of the pool at the surface and (in part) a reflection of the 
subject and (in part) a direct image of the subject. You can see the reflection 
and refraction on the display of your camera, so it should not be hard to 
compose this type of picture.

Why do Some Pictures Not Work?

There are many ways in which a picture can turn out completely different 
than expected. Without seeing the picture and knowing the circumstances 
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under which the picture was taken, it is not possible to explain why this 
happened. However, there are some common reasons why pictures do not 
work and for most of these problems there are solutions. The extent to 
which you can make use of these solutions depends a lot on the options your 
camera and strobe have to offer.

My camera does not focus correctly, what can I do?

Your digital camera is equipped with auto-focus. As the name indicates, this 
mechanism should automatically assure that your pictures are correctly in 
focus. The auto-focus needs light to be able to function properly. When the
auto-focus fails, it is normally because there is a lack of available light. Ask-
ing a buddy to shine a torch on your subject can solve the problem.

You can also opt for a strobe with an integrated light. This has the advantage 
that the light is switched off the moment the picture is taken and the strobe 
fires its flash. The light from a torch has a different colour than the light 
from the strobe and might disturb the quality of your picture. If you take 
pictures with a torch as an external light source, rather than a strobe, you 
should not have this problem.

Do not forget that it is also possible that 
the camera did focus correctly, but not on 
the distance you had imagined. You have 
to “tell” the camera what you want it to 
focus on. This can be an “average” or a 
spot in the centre of the picture, or any 
other location.

When I take a picture of a fish, it is sometimes overexposed and when I take a 
picture of an octopus it is not. How can that be?

It is probably a combination of two reasons. First of all a fish shows an over-
exposure more because of the reflecting scales. With fish you should take 
care to avoid overexposure.

The main reason is the functioning of the automatics of your camera and/or 
strobe. An automatic strobe will not stop the flash until the total reflection 
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matches the quantity of light needed to expose your image sensor correctly 
for the given F-setting. It will take the total reflection into account and not 
only the light reflected by the fish. Where you would normally take a picture 
of an octopus while it is “sitting on the bottom”, you generally take a picture 
of a fish while it is swimming above the bottom. The bottom is now too far 
away to reflect the light from your strobe. All reflected light comes from the 
fish. The fish which takes only up part of the picture must now reflect 
enough light for a correct exposure of the total picture and will thus be 
overexposed.

With an automatic strobe you can solve this by going low and shooting the 
picture of the fish in an upward angle. This will bring more ambient light to 
the sensor, which will reduce the intensity of the flash. An automatic strobe 
that can be set for different F-settings can also be set for a lower F-setting 
than the setting of the camera. This way you “lie” to the strobe about the 
quantity of light needed. The camera automatics work in a similar manner.

I use an automatic strobe, but all my pictures are overexposed. What can I do?

You should first of all check to see if your ISO setting is 100. Most automatic 
strobes base the amount of light on a given F-setting at ISO100. If this does 
not solve the problem, you should verify that the automatics are working. To 
do this you take a picture of a white surface and then of a black surface (you 
can do this on land). The time the strobe needs to recharge after taking a
picture of the black surface should be considerably longer then the time 
needed after shooting the white surface.
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If the automatics work and your ISO setting and F-setting are correct, then 
you should systematically set the strobe for a lower F-setting than the cam-
era.

I always have white spots (backscatter) in my pictures. What can I do to avoid 
this?

Your external light source is located too close to the lens for the angle of 
acceptance of your lens. You should either zoom in more, or get a longer arm 
for the strobe. You should also insure that it is not you who is creating the 
back scatter by stirring up silt while you take a picture. Even the best strobe 
angle cannot avoid backscatter if the water between the subject and the lens 
is full of silt.

I use an external light source, but my pictures still look pale. Should I get a 
stronger strobe?

No. Underwater there is no need for a strong strobe. The only function of the 
strobe is to bring back “lost colours”. If your pictures look pale, you are 
probably too far away from the subject. For underwater pictures the maxi-
mum distance is 1½ meter or a quarter of the visibility (whichever is less).

I use an external strobe and some of my pictures look pale and other colourful. 
What is the reason for that?

Chances are that your exter-
nal strobe fired for some 
pictures and did not for 
others. First of all you 
should always wait for the 
light on the strobe indicating 
that it is ready to fire before 
taking a picture. If you know 
you do that, you should take 
a look at the placement of 

your fibre optic cable. Maybe it is not located exactly in front of the internal 
strobe.
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The water behind the subject in my pictures looks dark. Should I get a stronger 
strobe to illuminate the water better?

No. The colour of the water in your pictures is not affected by the light from 
the strobe. It is the ambient light that gives the water its colour. If you use 
the camera in M-mode, you can set for a slower shutter speed to allow more 
ambient light to enter the camera. If you use an automatic setting, you can 
aim your pictures more toward the surface to allow more ambient light to 
enter the camera.

How can I make the water behind the subject of my picture appear black?

Use a small angle of acceptance (zoom in) and take the picture in a down-
ward angle far away from the bottom. Set for a (very) fast shutter speed.

When I take a picture of a diver behind a coral, the coral is overexposed. What 
can I do to solve this problem?

This problem is harder to solve. The light from the strobe gets weaker with 
every centimetre it travels through water and the strobe can only give a 
flash of a strength needed to expose a subject at a certain distance correctly. 
Having two subjects at different distance would require two strobes of dif-
ferent strength – one for the coral in the foreground and one for the diver 
behind the coral. In these kinds of situations the strobes should be set man-
ually for the best result.

If you have only one strobe available, you can try to detach it from its arm 
and then hold it up, flashing down on the diver and the coral. If you can find 
an angle under which both have more or less the same distance from the 
strobe, then it could work to achieve a correct exposure of both the diver 
and the coral.
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