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Part One / Creative Exposure Control

1.1 Introduction

Accurate exposure is fundamental to creating a high-quality
photograph. With an exposure meter, you can venture into a
wide variety of lighting conditions and be confident that you
will consistently get good results. You can use an exposure
meter to make selective light readings, to handle unusual
and difficult lighting, or to make special creative effects.

Exposure meters, or light meters, are light sensing devices
that are good at doing what the human eye can't - quanti-
fying light. With an exposure meter you can relate the
brightness of light reflected from a subject toward the
camera, or the brightness of the light illuminating the
subject, to the sensitivity of the film. The meter expresses
this relationship in terms of lens openings and shutter
speeds.

Most of today's 35 mm cameras have exposure meters built
into them. In a single-lens-reflex (SLR) camera, the built-in
meter's photocell measures the intensity of the light passing
through the lens. In a non-SLR camera, the photocell is on
the front of the camera body or lens. Some in-camera
meters set exposure controls for you automatically, but with
the exception of non-SLR auto-focus cameras, most models
have overrides that enable you to change the camera's
aperture and shutter speed. The desire for added flexibility
and control is why some photographers still prefer to use a
separate handheld meter. Whether you use a camera with a
built-in meter or a separate handheld meter, the following
information will help you to use your meter to its fullest
potential to give you exciting and well-exposed pictures.



Cameras are pretty sophisticated gadgets these days. They
are increasingly turning into complex miniature computers
loaded with film. Even that’s going to change one of these
days, and film will become obsolete. How that will affect the
way we take pictures is still uncertain at this point. But, in
one important aspect, photography hasn’t changed much
since the first cameras rolled off the assembly line - and
that has to with how the exposure is calculated. Light
meters still operate pretty much the same way they always
have. Newer digital cameras are based upon the same
exposure concepts because they work! For this reason, the
cameras of tomorrow are likely to continue in the same
traditions, and this exposure system will very likely be
transferable to those futuristic models.

If exposure meters are so good, why don’t they take perfect
exposures all of the time? Well, it's because they were never
meant to entirely take over these decisions. What would be
the point of a piano that plays itself? The same is true for
photography. Exposure control is one of the creative tools at
your disposal. I learned years ago that there was nothing
wrong with the light meter in my camera - I just needed to
learn how to use it effectively in my pursuit of creative
freedom.

A practical, no-nonsense method for achieving fast and
accurate exposures with color film is long overdue. Black &
white photographers have had their Zone System since the
1950’s, now color photographers have a system of their
own. The CZ Exposure System method is fast, it's accurate,
and it will teach you more about light than you could ever
have imagined.

The complexity of shooting outdoors constantly challenges
the photographer to exercise his/her knowledge of light and
how camera and film see light differently than we do. The
most sophisticated camera in the world can’t read the
photographer’s mind or anticipate what he is trying to
communicate with the photograph. This is why I had to
devise this system for my own outdoor photography. And
it's why thousands of other serious photographers have
come to me for this information. It's proven itself with every



type of camera, lens, and film combination imaginable
because the principles are universal. I've discovered what
many would say is a better mousetrap - simply a better
way to explain photography to people.

1.2 Getting Started

This manual is designed to get you on the fast track to
taking properly exposed photographs. Nobody likes to read
long, boring manuals. At least I don't. So, I've tried to make
this information as concise and to the point as possible. This
manual closely follows how I teach this material in my
photography workshops. In those sessions, I have learned
how to anticipate the photographer’s questions and to get
them taking proper exposures as soon as possible.

If you are an advanced photographer or just can’t wait to
see how this whole thing works, you might want to skip
ahead to Part 7Three / ChromaZone Principles and Part Four
/ Exposures In The Fie/d. Otherwise, I would recommend
that you carefully study the entire manual, from front to
back. It contains all the information on exposure that I have
garnered over the years as a professional nature photogra-
pher—at least all that I can pass along here in written form.
This information can point you in the right direction, and
then it's up to you to go out and practice, practice, practice.

While there is some background material included in this
manual, it isn’t a complete tutorial on basic photography. I
assume that you have a basic knowledge of what apertures,
shutter speeds, film speeds, depth-of-field, and so forth are.
There is a comprehensive terminology glossary at the end of
the CD version of this manual that can assist you in under-
standing these terms if you need a refresher course.

The CD also has illustrated, full-color examples which will
help you learn the system. These photographs are the key
to learning how to apply the method in actual picture-taking
situations. Look for updates to this manual and additional
examples on my website, www.charlescampbell.com, as
they become available (download them and use the pass-
word: 123_photo). The manual you are reading right now is



printed in black and white and the CD in your exposure kit
has a full-color version which you may find helpful.

The entire method is summarized in the field materials
provided. For exposures in the field, take the following
items with you.

Quick Start Field Guide A step-by-step guide to taking
exposures.

Exposure Field Guide This is the theory behind tonal
control.

Diagramming Pad & Pencil Provides a written record of
your exposure history.

The Color Reference Cards Helps you match colors with
zones.

The Green Card A calibrated 18% reflective reference.

Reciprocity Corrections Guide Corrections for long expo-
sures.

Adjust your camera to the following settings to work bes¢
with this system.

-Adjust your camera to meter in 1/2 stop EVs if possible.
EVs are specific combinations of aperture and shutter
speed. If not, it’s fine to use 1/3 stop. Where 1/2 stop
bracketing is indicated, use 2/3 stop instead of 1/3.

-Set the camera to spotmetering to read from the most
precise area in the viewfinder. Partial metering and center-
weighted metering will work but are not as accurate in
isolating zones. See the Recormmended Equipment Appendix
at the back of this Reference Manual for camera sugges-
tions.

-Manual exposure mode is preferrable over autoexposure. If
you insist on using autoexposure, use the exposure com-
pensation adjustment of the camera (the results are the
same as manual adjustment). But for most photography, it's



harder to use than the manual exposure mode. See your
camera instruction manual to understand how to perform
these operations.

In Part Two / Exposure Fundamentals, you'll learn how a
typical photography course might cover the fundamentals of
exposure control. This is good basic knowledge and will lay
the foundation for your ChromaZone skills. If you've been a
photographer for any length of time, you’ll recognize that
this information is typical of other books and manuals and
doesn’t go nearly far enough to help you get perfect outdoor
exposures. To the rescue come Parts Three and Four! In
those sections, Chromazone Princip/es and Exposures In
7The Field, you'll develop the skills of a ChromaZone master
photographer.

1.3 How Difficult Is This Going To Be?

Your experience level will determine how long it takes you
to sift through this information and reach the point where
you feel comfortable with its implementation. Whether you
are a novice or a seasoned professional photographer, this
information should be part of your learning curve on the
way to being the best photographer you can be. You
wouldn’t expect to become an accomplished pianist without
studying some musical theory like chord structure or key
signature would you? Photography is no different. But
having said that, this method will not take you long to learn.
Devote a weekend to it and you will, for the rest of your life,
have a method that will serve you well no matter what type
of outdoor photography you do. You can’t learn piano that
fast!

1.4 A Blend Of Art And Science

Is photography an art or a science? Is it, in fact, both? If
you decide photography is an art, it becomes difficult for
some to treat it as a science, and thus it inevitably becomes
much harder to grasp what is going on. If, on the other
hand, you accept that photography is both art and science,
and understand its principles on a scientific and logical
basis, it becomes much easier. To my mind, this approach
does not necessarily intrude upon the artistic side of pho-



tography. On the contrary, a better understanding of tech-
niques can greatly improve personal creativity. When you
thoroughly understand what is happening, you can exploit
to the full all the means photography provides to express
your artistic vision.

1.5 The Other Zone System

Many of you have probably heard of a different system,
called the Zone System, (as opposed to the ChromaZone
System), which was popularized by Ansel Adams. The Zone
System was developed with black and white photography in
mind and, perhaps more importantly, in visualizing how a
black and white image will appear on a negative, and how
to translate that image into print. The problem is, many of
us shoot in color. While it's possible to adapt the Zone
System to color photography, it isn't very well suited to the
task.

The reason the Zone System doesn’t work so well for color
photography is that, compared to black and white film, color
film has a very limited tonal range. The Zone System covers
a ten-stop range of gray values, from the purest black to
the purest white, and represents the maximum possible
range of black and white film. Since each stop represents a
doubling or halving of the light intensity, the Zone System
covers a tonal range of 1024:1. For all practical purposes,
though, black and white film has more of a seven-stop
range, or a ratio of 128:1. Intensities outside this range
render mostly as either white or black, with very little
discernable detail. Black and white prints also have this
seven-stop range.

Color negative film can also record about a seven-stop
range. However, color prints don’t fare so well, as they have
a tonal range of only 5 stops, or a 32:1 ratio. Anything
outside that range will be rendered mostly white or black,
with very little discernable detail. Like color prints, color
transparency film only has a 5 stop range. So, when you're
viewing a color photograph, whether it's a print, or a slide,
you’ve only got 5 stops of light to work with. That's a far cry
from the ten stops of the Zone System.



To add insult to injury, with slide film, you have about plus
or minus 1/2 stops of latitude in determining the proper
exposure. That is, if you are off by more than a 1/2 stop
and either over- or under-expose, your images will suffer.
With negative film, be it black and white or color, you have
much more leeway. You can be off by a couple of stops, and
you’'ll still be able to get a decent print, although you might
see more grain, less sharpness, coarser tones, or flatter
tones, depending on the situation.

A Comparison of the Ansel/ Adams Zone System And The
ChromaZone Exposure System

% Reflectance Ansel Adams Zones ChromaZone Descriptions
0.0% I Black / no detail N/A

2.25% II Black / poor detail N/A

4.5% IIT  Very Dark / dark detail -2 Black / poor detail
9.0% IV  Dark / dark detail -1 Dark color / some detail
18.0% V  Medium / good detail @ Good color / good detail
36.0% VI Light / light detail +1 Light color / faint detail
72.0% VII Very light / faint detail +2 White / poor detail
144.0% VIII White / very faint detail N/A

288.0% IX Pure white / no detail N/A

In Ansel Adam’s Zone System, the idea is to map the points
of interest in the scene to their respective one-stop zones,
and then adjust the exposure up or down so that the main
points of interest fall within the range of black and white
prints. However, one-stop increments are really too coarse
for color photography, and worse, you can only represent 5
stops in color, not seven, or ten.

Another problem with the Zone System, as it applies to
color photography, is that it forces you to think in shades of
gray. You must evaluate a colorful scene, try to visualize
how it appears as shades of gray, and map subjects into
gray zones. Then you must go backwards and try to trans-
late how these shades of gray will show up as shades of
colors on your color slide or negative. To an untrained eye,
this is not easy to do! Instead, wouldn’t it be nice to stay in
the realm of color, and still be able to evaluate the ranges of
brightness in the image? That’s what the CZ Exposure



System system is all about. The system comes with a set of
colorful cards that you can use in the field, which help you
in determining the tonality of a subject based on its color.
These cards help you calibrate your eye to the range of
tonality in the scene, which you can then map into zones,
and from there, quickly and accurately determine the best
exposure.

With the limited tonal range of color photography in mind, I
developed the CZ Exposure System to cover a five stop
range in tonality, rather than the ten stops of the Zone
System. In the CZ Exposure System, each zone represents
a 1/2 stop increment. An example of the zones of the CZ
Exposure System is given below. Please note that due to
printer inaccuracies, the gray tones given are for illustrative
purposes only, and are not necessarily accurate. For a
similar reason, I am not even going to try to match the
tonal range in colors, because they would likely be mislead-
ing. Since your light meter is color blind, it “sees” in shades
of gray.
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1.6 ChromaZone Overview

In a nutshell, here is how it works. Every part of a subject
or scene can be identified and measured (with an exposure
meter) by how much light it reflects. Areas with specific
reflective values are called ChromaZones. There are three
simple categories of zones: medium, lighter-than-medium,
and darker-than-medium. As you can already tell, every-
thing revolves around medium tonality. That’s because all
exposure meters convert the amount of light in a scene into
18% tonality. That’s photography jargon for a medium
exposure (i.e. midway between white and black). For fur-
ther accuracy these three broad categories are divided into
eleven, more-detailed ChromaZones.

The Color Reference Cards help you to identify the zones by
giving a visual reference point to compare to. When you
master the CZ Exposure System, you base your final expo-
sure upon a reading of any of these zones or by a relative
comparison of the zones. You can use the built-in TTL meter



in your camera, or a separate handheld spotmeter to ana-
lyze the light and calculate the exposure.

All of this usually takes no more than a minute to perform.
A perfect exposure is worth a minute of your time, isn‘t it?
No other system or method for color photography is more
comprehensive or used by more color photographers.

1.7 The Language of Light

I have already established that color photography is signifi-
cantly different from black & white photography. This begs
the need for a set of specialized terms which we will use to
describe colors as we see them. These terms are /Aue,
saturation, and tonality.

Hue and color are interchangeable terms meaning the same
thing. Red, yellow, green, and blue are hues. Marine blue
and royal blue are different hues of blue. Saturation is the
degree to which a color is present. Hues are said to have
high saturation, moderate saturation, or low saturation.
Think of it as the purity of the color. Highly saturated colors
are quite intense and vivid. Colors of low saturation are dull
and subtle. And finally, there is tonality. Tonality is the
relative lightness /darkness of the hue. Tonality can be
broken down to 3 broad categories: light, medium, and
dark, e.g. light green, medium green, and dark green.
Yellow is lighter in tonality than dark green. Lemon yellow
has a higher reflective value or tonality than banana yellow.

Every subject or object can be described in terms of its hue,
saturation, and tonality. If for example, your subject is
something as simple as a firm, ripe tomato - the hue is red,
the saturation is high, and the tonality is medium.

Exposure meters are only concerned with the third term,
tonality. They see in shades of gray. The fact that you see
the world in vivid color and your meter sees in gray is one
of the main reasons the ChromaZone Exposure System will
help your photography so much.

The relationships that colors share can be illustrated on a
color wheel. The primary colors, yellow, blue, and red, are



pure colors and have no other color in them. That is, yellow
has no red or blue in it, blue has no yellow or red, and red
has no blue or yellow. These three colors are set equidistant
on the circle and the other colors can be theoretically mixed
from them. For example, green is a mixture of yellow and
blue; violet is a mixture of blue and red; orange is a mix-
ture of red and yellow.

Colors which are adjacent to each other express color
harmony. Colors which are on opposing sides, such as
magenta & green, blue & yellow, or red & cyan, vividly
contrast with each other and are called, complementary
colors. Photographers can use complementary colors in a
variety of ways. If for example, a scene is excessively blue,
an 81B amber yellow filter (the color complement of blue)
can reduce some of the blue color cast and restore a more
neutral appearance. Color theory is as useful to photogra-
phers as it is to those who paint or draw.

Other useful terms include tint, tone, shade, and neutral
gray. A &ntis a color plus white. A fone is a color plus gray.
A shade is a color plus black. NMeutra/ gray is a mixture of
black and white.

1.8 The Best Tool For The Job

I'm not going to persuade you to buy a new camera. Most
TTL (through-the-lens metering) cameras have suitable
exposure meters and will do fine with this method. This is
because they all do the same basic thing. But some camera
bodies will make your life as a photographer easier and
more productive. The wrong camera can give you prema-



ture gray hair. Please note that my hair is not gray. I believe
in using the right tool the for the job. You might be sur-
prised how many popular cameras don’t make the grade.

The equipment appendix lists a few of the cameras that I
recommend for metering purposes. These are not endorse-
ments but a compilation of camera bodies with features that
work well with the CZ Exposure System. You will have
greater accuracy and speed with these cameras. Here’s a
quick rundown on the most salient features and why they
can make you a more effective ChromaZone photographer.

e Spotmetering Spotmetering gives you the most precise
reflected light readings. You can meter a distant rock cliff or
a nearby flower and evaluate it's specific tonality.

o Manual Exposure Contro/ Believe it or not, most camera
operations are faster and easier in the manual exposure
mode. With autoexposure, you are constantly fighting the
camera and trying to override the recommended exposure
with exposure compensation settings. Most professional
nature photographers manually adjust the shutter speed
and aperture.

e Flectronic Adjustment Of Shutter Speed And Aperture
Independent control of shutter speeds and apertures in 1/3
or 1/2 stop increments allow you to prioritize your depth-of-
field and subject movement requirements. You can lock-in
the aperture and bracket with just the shutter speeds, or
lock-in the shutter speed and bracket just the apertures.
Electronic cameras give you greater versatility by dividing
shutter speeds and apertures into useful increments. Cam-
eras as recent as the top-of-the-line Nikon F4 did not allow
incremental adjustment of the shutter speeds. That has
been corrected with the Nikon F100 and the Nikon F5.

e Vital Viewfinder Information A critical step with my sys-
tem is the evaluation of lighting contrast in a given scene.
Any exposure method that doesn’t do this isn't worth 2
cents. A viewfinder with +/- 3 EVs can allow you to
spotmeter the important areas in the scene that are too
light or too dark to hold good color saturation or retain



visual details because they exceed the exposure latitude of
the film. A separate handheld spotmeter is not required nor
recommended unless your camera doesn’t show this infor-
mation in the viewfinder. The viewfinder might have a bar
graph or an LED display. Either way is fine, but the impor-
tant thing is that you have a quick visual way to check the
light and dark areas in the scene.

If your viewfinder displays only +/- 1 EV (e.g. the Nikon
N90s) you will have to make mental calculations. Using the
N90s as an example, you are going to have to work harder
than you should have to. Let’s say that you meter an impor-
tant area in the scene, which appears to be medium green
grass. You balance the shutter speed and aperture to
indicate a medium exposure. Then you aim the camera to
the sky to see how much brighter it is than the grass. If it's
brighter than one stop, it’s off the scale in the viewfinder!
How much brighter is it? Is it +1 1/2 oris it +2?

- +3
— +21/2
—_—2
— +11/2
-_—t1
- *i2 This figure resembles the viewfinder display in
[> 0 the Canon FOS-1V. The 5 stop range for color

film /s covered easily by a meter that indicates
— -1/2 +/- 3 EVs in the viewfinder.

—_-1



— ] When the camera Is limited to fewer than 3 EVs,
— 412 //01{1/ much over or underexpgsyre /s in the scene?
This makes your job more difficult.
0
l> For this reason, I like camera bodies such as
— 12 canon’s EOS-1V, Nikon F100, and Nikon F5.
_— - These are a few of the cameras that indicate
+/- 3 EVs in the viewfinder. Together with
internal spotmetering, these cameras are
precision tools for analytical exposure control. Otherwise,
you might want to get a handheld spotmeter. I recommend
the Pentax Digital Spotmeter. It's very good and simple.

Most spotmeters have too many add-on features that you
don’t need.

o £V adjustments in 1/3 or 1/2 stop increments The ideal
EV adjustment is in 1/2 stop increments. 1/3 stop is too
subtle and 1/2 is just right. If your camera works in 1/3
increments you should generally bracket in 2/3 stops since
1/2 stops are not an option.

e Depth-of-field preview SLR cameras permit you to view
the scene or subject with the brightest image possible
because you are actually looking through the lens at maxi-
mum aperture. When the picture is taken, the mirror snaps
up momentarily and the lens stops down to the working
aperture. You will often want to stop down to the working
aperture by pressing the depth-of-field preview button and
previewing the effect that small and wide apertures have on
depth-of-field. Without this feature it is difficult to see or
predict which parts of the final image will be in or out of
focus.

o Manual ISO Adjustment The vast majority of the time, you
will want to rate your film at the same speed as the DX
coding on the film canister. The manufacturer’s rating
usually yields the best results. But there are times when
you will want to rate the film at custom speed settings
based upon your experience with that film. A camera that
will permit manual adjustment of the ISO is an asset.



1.9 Understanding The Magic Box

Since my earliest days as a photographer, I have thought of
photography as magic. When I press the shutter release
button, the scene in front of me mysteriosly leaps inside the
camera. How does this magic box work?

In order for light to reach the film and make the magic
happen, the photographer selects a camera shutter speed
which controls the length of time the light reaches the film.
Faster shutter speeds can freeze the apparent movement of
the subject, and longer shutter speeds can blur the subject,
creating the illusion of movement. Apertures, known as f/
stops, control the size of the lens opening. The f/stop not
only controls the amount of light, but it also controls some-
thing called, depth-of-field. This is the zone of sharp focus
which extends in front of and behind the subject. As you
can imagine, this is one of the most important principles in
photography. Smaller apertures increase depth-of-field and
wider apertures decrease depth-of-field.

As each f/stop increases, it reduces the amount of light
striking the film by half. For example, f/11 to f/16 cuts the
light by 50%. Conversely, as each f/stop decreases, it
doubles the light reaching the film. For example, f/8 to f/
5.6. The same relationship is true with shutter speeds. 1/
125th second to 1/250th second reduces the light by half.
1/30th second to 1/15th second doubles the light. This
special relationship between f/stops and shutter speeds is



known as reciprocity. It allows the photographer to increase
one while decreasing the other and the amount of light
reaching the film remains the same. Individual adjustment
of f/stops and shutter speeds gives you much-needed
control over depth-of-field and subject movement.

The other critical player in the magic act is the film. Some
films are relatively fast and require less light for a proper
exposure. Other films are slow and require longer expo-
sures.

Shutter speed, aperture, and film speed are your partners in
the magic act. Without these, the photographer makes no
magic. You might say that efficient use of your partners
creates good magic. Poor utilization of them can mean that
the magic will elude you.

Part Two / Exposure Fundamentals

2.1 A Good Exposure

A good starting point to any consideration of exposure is the
admission that a correct exposure is mostly "correct" in the
eye of the photographer. This means that any under- or
overexposure can be perfectly acceptable if it is part of the
communication of the photographer. This said, exposures
can also be looked at from a "technical” point of view.

It's a joy to pause and appreciate a well-executed photo-
graph. The colors are often rich and saturated. You can see
discernible detail and texture throughout the entire tonal
range — from highlights, through midtones and shadows.
From a technical point of view, you now have a definition of
a good exposure: good color saturation, visible detai/, and
visible texture throughout the tonal range.



A good exposure is one that expresses the photographer’s
intentions. Here, I had to act quickly to catch the ephemeral light.

When you comprehend that photography is about photo-
graphing /ight and not subjects, then you are on the way to
becoming a better photographer. Everything you can do to
supplement your awareness of light and improve your
understanding of exposure, will act as a catalyst to stimu-
late your creativity. That’s why you invested in this system -
to become a better photographer. When exposure decisions
are left to the camera, you are skimming over the most
important function you have as a photographer - studying
and interpreting the light.

Without light ... there /s no photography.
Without interpretation ... there /s no art.

2.2 The Film Factor

Modern films are technological marvels, but you will find
that they don’t always record a perfectly accurate copy of



the colors you see. One of the options is to experiment with
different films. Each film will offer a distinct color palette,
and yet the ChromaZone Exposure System still works
perfectly with each of these. Modifications to your camera or
handheld meter are not required.

Another important variable is film speed, or ISO. The film
ISO speed is a number that indicates the relative sensitivity
of the film to light. The higher the number, the more sensi-
tive or "faster" the film; the lower the number, the less
sensitive or "slower" the film. For example, a film with a
speed of ISO 200 is twice as light-sensitive or fast as a film
with a speed of ISO 100. Similarly, an ISO 200 film is only
half as fast as a film with a speed of ISO 400. Your film
carton (and the film cartridge) will tell you the speed of your
film.

The film manufacturers have gone to great lengths to offer
accurate ISO ratings and manufacturing tolerances for their
films. But you may want to run some tests on your favorite
films to determine how to rate each film to match your
personal tastes. The real-world variables of camera, film
storage, film handling, lab processing, and even your shoot-
ing style (how you personally interpret exposure at the time
the film is shot and your evaluation when you put it on your
light table) all add up to how you should rate the ISO. On
the other hand, if this is a bit more technical than you wish
to get, you're in pretty safe territory if you choose to rate
the film at the recommended ISO and simply allow the
camera to read the DX coding on the film canister and set
the ISO for you. A discussion of slides versus prints is in
section 2.2.



Kodak Elite Chrome Extra Color is an outstanding ISO 100 film
with fine grain and very saturated colors. This is the amateur
version of Ektachrome 100VS, my favorite film for capturing the
spectacular red colors of Canyonl/ands and Arches National Park.

2.3 Exposure Latitude

Correct exposure is necessary for getting the best possible
picture quality from your film. However, because of the
exposure latitude inherent in most films, exposure can be
off slightly and you'll still get good pictures.

Some types of films have more exposure latitude than
others. Color slide films, for example, usually produce the
best results when they are within a 1/2 stop over or under
the correct exposure. But you will have somewhat more
latitude, often two stops or more, with black-and-white and
color negative (print) films. The printmaking process is the
difference in exposure latitude for these films.

Because it is possible to compensate for variations in the
camera exposure when the negative is printed, the prints
made from incorrectly exposed negatives can often appear
properly exposed. Slides, on the other hand, don't offer the
opportunity for exposure correction that is available through
a printing step - the finished slide that you project is the
same film that went through the camera. The end result is
that slide films have less exposure latitude.

Note: Exposure latitude is not the same thing as dynamic
range. The dynamic range of the film is its measure of
ability to record details from Aighlights to shadows. High-
lights and shadows are terms that photographers use to



describe the tonal range from the lightest to the darkest
areas of the image. In the case of slide films, the dynamic
range is 5 stops.

There /s a 1/2 stop exposure latitude with most slide fi/ms.
In this example, the Columbine wildflowers were photo-
graphed with Fujichrome Velvia. I like this film for its abiltity
to capture subtle color gradations and hard-to-capture
pastels. The top image is 1/2 stop over, the middle image /s
properly exposed, and the bottom image is 1/2 stop under.
The correct exposure /s a matter of taste.




2.4 Slides versus Prints

The ChromaZone Exposure System is of particular interest
to those who use color slide film. Color reversal film, or slide
film as it is commonly known, is arguably more accurate at
capturing the vivid colors you see. For this reason, slides
are preferred by serious amateur and professional photog-
raphers. Publishers of books, magazines, and calendars
require transparencies to make CMYK color separations and
plates for the printing presses. I am often amazed at how
great my color reversal images look in magazines, books,
and calendars, and how it is also possible to make a good
fine art print from the same slide. The printing processes
are completely different and yet, color reversal film yields
outstanding results in both cases.

As every outdoor photographer can attest, slides tend to be
very unforgiving with respect to exposure. Almost perfect
accuracy is required at the moment the photograph is taken
or the slides easily turn out overexposed or underexposed.
In photography lingo again, this is referred to as density in
the highlights and shadows. Good density translates to good
exposure. Low density refers to lighter areas on film.

If you prefer to shoot color negative film and view your
images as prints, the exposure latitude of negative film is
greater and thus, far more forgiving. Even though negative
film can capture a greater dynamic range than reversal film,
you can’t get it on photographic paper unless you burn and
dodge extensively, or use a contrast mask. A print is not



likely to look as good as a transparency on a light table or in
a slide projector. But if you intend to reproduce all of your
images as prints, it would foolish to shoot slide film and
then take the extra step to make prints from the slides. In
that case, shoot with negative film.

Fortunately, the same ChromaZone principles can be applied
to either type of film. The only caution here is that reversal
film should never be overexposed. Once the highlights are
gone, and density is too light, those portions of the image
can’t be saved. A slightly underexposed slide can be sal-
vaged in printing, making a slide dupe, or fixed digitally in a
program such as Photoshop™. The opposite is true of nega-
tive film. An underexposed negative is hard to print. But a
somewhat overexposed one still exhibits good detail in
shadows, density in the highlights, and will make a satisfac-
tory print. Regardless of whether you are shooting slides,
prints, or digital images, a properly exposed original image
will greatly improve your chances for a desirable outcome,
and reduce the time and expense to fix poorly exposed
images.

2.5 The Digital Revolution

A few professional photographers are experimenting with
shooting negative film for its exposure latitude and then
scanning the images to make color corrections and en-
hancements in Photoshop™. Next, the final image is printed
digitally without going to film first. Alternatively, a service
bureau can output a transparency. Imagine that...starting
with a negative and ending up with a transparency!

Why isn’t everyone doing this? First of all, the digital pro-
cess requires a substantial investment in computer hard-
ware, software, and a scanner. Technological advances are
moving so fast that computers and peripherals become
obsolete very quickly. Then there’s the learning curve to
overcome before you become proficient at using all of these.
The digital files are necessarily very large in order to retain
high resolution throughout the process. This means sub-
stantial hard drive space and a computer with lightning fast
computing speed. All of this takes time and there’s still the
problem of filing and viewing the negatives. I have thou-



sands of slides in my filing cabinets. I can access any slide
quickly because slides are easily stored, organized, and
retrieved. But negatives are much tougher to view. Unless
you scan and print each one, you wouldn’t know what was
in your files, and you would have to make an expensive
transparency of each one submitted to a magazine or
calendar publisher. In my opinion, until cameras become
completely digital and film becomes obsolete, slides are still
the best overall solution

It's amazing what you can do on a computer now. It's not
uncommon to scan slides or prints in order to alter color
balance, adjust color saturation, sharpen, crop, burn &
dodge, or eliminate unwanted elements such as ground
litter or jet contrails looming in the sky. All of these adjust-
ments remain close to what can be done in a traditional
darkroom. I am philosophically comfortable making these
alterations to my images. These photos closely resemble
what I saw, and they retain the authenticity that was there
in reality. Adjustments that go beyond this are up to the
individual, but they aren’t my cup of tea. The digital revolu-
tion presents philosophical challenges and economic oppor-
tunities that await us all.

This Canon 6 megapixel digital camera entirely bypasses the extra
step of processing film. The camera controls, TTL meter operation
and exposure /atitude are nearly identical to its film counterpart
making the transition to digital effort/ess.




2.6 Types Of Light Meters

The kind of meter you have determines not only how it
measures light, but how you should use it. There are two
basic kinds of meters: reflected light (they measure the
light reflecting from a scene) and incident-light (they mea-
sure the light falling onto a scene). Each type has its advan-
tages and its disadvantages. Some meters have accessories
that enable you to use them to read either reflected light or
incident light. Reflected light meters that read a wide angle
of view are also called averaging meters. They account for
most of the reflected-light meters in use, including those
built into point & shoot cameras. Another type of reflected
light meter, the spotmeter, is designed to take readings
from only a small part of the scene.

Here is an example of a 1 degree handheld spotmeter. I
recommend that you use this type of meter or the spotmetering
mode of your SLR camera for the most accurate exposure

control.

2.7 The Meter Reading Area

Virtually all in-camera meters are the reflected type - they
measure the average brightness of the light within the lens'
field of view. As you look through the lens of a 35 mm SLR
camera, you can see what the meter sees. Change the lens
and you change the area being metered. Most handheld
meters are also reflected light meters. Many photographers
prefer reflected light meters because they can use them to
take light readings from the camera position. To take a light
reading with a handheld reflected-light exposure meter, you
usually stand at the camera position and aim the meter at
your subject. To use an incident light meter, on the other



hand, you usually position the meter as near the subject as
possible, in the same light that is illuminating the subject,
and aim the meter back at the camera. This limits it's
usefulness in outdoor photography.

Most through-the-lens SLR camera
meters are the center-weighted
type, reading the entire picture area,
but are biased for the central part of
the viewfinder. The center has the
greatest influence over the exposure
reading, although the remaining
picture area still has some effect on
exposure. This /s usually expressed as
a ratio 60/40, 75/25 or 80/10. Other cameras can be switched to
modes simiilar in principle to spotmeters,; they read only a small
segment of the scene.

A T7L spotmeter has a unigue and
helpful function- an extremely
narrow angle of coverage. Instead of
measuring the brightness of an
O entire scene, a spotmeter measures
the brightness of a small area or
"spot” within the scene, usually
expressed as a percentage of the
viewfinder area, e.g. 3% of the
whole picture area.

Another type of system offers
evaluative metering. A/so called
matrix or multi-segmented metering,
these systems work by dividing the
E:ID viewing area into a set pattern or grid
of several segments. The meter reads
each segment and makes a
comparative analysis of brightness
and contrast among zones. The
camera compares this data with programmed information it
contains to calculate exposure. This type of metering system can
adjust automatically for backlighting and other unusual scenes.
Check your camera manual for specific instructions and
information about the area of coverage for your camera’s meter.
This type of metering blocks photographer control and is of little




value to a student or to a serious nature photographer who is
shooting subjects that allow time to compose.

2.8 How Exposure Meters "See"

Light meters are made to "see" the world as a medium gray.
The assumption is that most subjects, most of the time, are
of average tone and reflectance. So long as there is an even
distribution of light and dark subjects in the scene, correct
exposure is usually is as easy as pointing the meter or
camera at the scene and using the reading you get.

18% reflectance

18% gray weathered barn door.

But the real world does not always present subjects to you
in such a straightforward way. For example, with either a
reflected-light meter or an incident-light meter, if the main
subject is very dark or very light, the indicated exposure will
make the subject appear as a medium tone in the picture.
The result will be incorrect exposure unless you apply your
own judgement to the information the meter gives you.

2.9 Using Reflected Light Meters

Once you have set the proper film speed on your camera or
meter, you are ready to make the exposure-meter reading.
With a reflected-light meter (in camera or handheld), point
the camera or meter at the subject. The meter will measure



the average brightness of the light reflected from the vari-
ous parts of the scene. With an in-camera meter, a needle
or diode display in the viewfinder or an LCD display on top
of the camera will tell you when you have achieved the
proper combination of lens and shutter-speed settings. If
the camera is fully manual, you must set both the aperture
and shutter speed. Automatic cameras may set both shutter
speed and aperture; or they may set just one of the con-
trols, leaving you to set the other.

If you're using a handheld meter, read the information on
your meter and set the camera controls accordingly. An
overall exposure reading taken from the camera position will
give good results for an average scene with an even distri-
bution of light and dark areas. For many subjects, then,
exposure-meter operation is mostly mechanical; all you do
is point the meter (or camera) at the scene and set the
aperture and shutter speed as indicated. But your meter
does not know if you need a fast shutter speed to stop
action or a small aperture to extend depth of field. You will
have to select the appropriate aperture and shutter combi-
nation for the effect you want. There will be other situations
where either the lighting conditions or the reflective proper-
ties of the subject will require you to make additional judge-
ments about the exposure information the meter provides,
and you may have to adjust the camera controls accord-

ingly.

A reflected-light meter reading is influenced by both how
much light there is in the scene, and how reflective the
subject is. The meter will indicate less exposure for a sub-
ject that reflects little light, even if the two subjects are in
the same scene and in the same light. Because reflected-
light meters are designed to make all subjects appear
average in brightness (the brightness equivalent to medium
gray), they suggest camera settings that will overexpose
(make too light) very dark subjects and underexpose (make
too dark) very light subjects.

Although reflected-light meters are influenced more by the
largest areas of the scene, the results will be acceptable
even when the main subject fills the picture but it's still of



average reflectance (neither very light nor very dark).
However, what happens if a relatively small subject is set
against a large dark or light background? The meter will
indicate a setting accurate for the large area, not for the
smaller, but important, main subject. Therefore, when the
area from which you take a reflected-light reading is very
light or very dark, and you want to expose it properly, you
should modify the meter's exposure recommendation.

This river rafting scene is lighter than medium. The meter
underexposed the image by 1 stop.

The correct exposure calls for increasing the exposure 1 stop to
restore the subject tonality.

2.10 Selective Meter Readings

To determine the correct exposure for contrasty scenes with
large areas that are much darker or much lighter than the
principle subject, take a selective meter reading of only the
subject itself. How do you do this? Move the meter or cam-
era close to the subject. Exclude unimportant dark or light
areas that will give misleading readings. In making close-up
readings, also be careful not to measure your own shadow
or the meter's shadow.



Selective meter readings are useful for dark subjects
against a bright background like snow or light sand, or for
subjects in shade against a bright sunlit background. There
is also the reverse of this: The subject is in bright sun and
the background is in deep shade. In all these situations,
your camera has no way of knowing which part of the scene
is the most important and requires the most accurate expo-
sure, so you must move in close so the meter will read only
the key subject area. For example, if you want to photo-
graph a skier posed on a snowy slope on a bright, sunny
day, taking an average reading of the overall scene will
result in underexposure. The very bright snow will overly
influence the meter and the reading will be too high. The
solution is to take a close-up reading from the skier (per-
haps a piece of medium-toned clothing) and then step back
the desired distance to shoot the picture. Some cameras
with built-in meters have an exposure-hold button or switch
to lock the exposure setting when you do this in the
autoexposure mode. This technique is useful anytime the
surroundings are much brighter or darker than your sub-
jects.



A bright subject against a dark backround. Selective readings with
a spotmeter are the only way to handle this.

Landscapes and other scenes with large areas of open sky
can also fool the meter. The sky is usually much brighter
than other parts of the scene, so an unadjusted meter
reading will indicate too little exposure for the darker parts
of the picture. One way to adjust for this bias without
having to move in close is to tilt your lens or meter down to
exclude the sky while taking your meter reading. The sky
will probably end up slightly overexposed, but the alterna-
tive would be to find a different shooting position excluding
most or all of the sky. There are also graduated neutral
density filters that work well in such situations. A neutral
density filter absorbs all colors of visible light evenly, and
you can position a graduated filter so that the darker por-
tion is at the top of the image where it will darken the sky
without affecting the ground below.

Bright backlighting with the subject in silhouette can also
present a challenge. With the light shining directly into the
lens or meter, aiming the meter into the light can cause too
high a reading. If you don't want to underexpose the sub-
ject, take a close-up reading, being especially careful to
shade the lens or meter so that no extraneous light influ-
ences the reading.

2.11 Substitute Readings

What if you can't walk up to your subject to take a meter
reading? For instance, suppose that you're trying to photo-
graph a deer in sunlight at the edge of a wood. If the back-
ground is dark, a meter reading of the overall scene will



give you an incorrect exposure for the deer. Obviously, if
you try to take a close-up reading of the deer, you're going
to lose your subject before you ever get the picture. One
answer is to make a substitute reading off the palm of your
hand, providing that your hand is illuminated by the same
light as your subject, then use a lens opening 1 stop larger
than the meter indicates. For example, if the reading off
your hand is f/16, open up one stop to f/11 to get the
correct exposure. The exposure increase is necessary be-
cause the meter overreacts to the brightness of your palm
which is about twice as bright as an average subject. When
you take the reading, be sure that the lighting on your palm
is the same as on the subject. Don't shade your palm.

Another subject from which you can take more accurate and
more consistent meter readings is a Kodak Gray Card, sold
by photo dealers. These cards are manufactured specifically
for photographic use. They are neutral gray on one side and
white on the other. The gray side reflects 18% of the light
falling on it (similar to that of an average scene), and the
white side reflects 90%.

The ChromaZone Exposure System includes a 4 inch x 5
inch GREEN CARD which is an ideal medium green tone. Its
durable, non-glare surface is easier to meter under outdoor
lighting and make it an improvement over the Kodak Gray
Card.

2.12 Handling High Contrast

How do you determine the correct exposure for a high-
contrast scene, one that has both large light and dark
areas? If the highlight of shadow areas are more important,
take a close-up reading of the important area to set the
exposure. With color slide film, keep in mind that you will
get more acceptable results if you bias the exposure for the
highlights, losing the detail in the shadows. In a slide, the
lack of detail in the shadows is not as distracting as overex-
posed highlights that record as washed-out color and bright
spots.

But what if the very light and very dark areas are the same



size and they are equally important to the scene? One
solution is to take selective meter readings from each of the
areas and use a f-number that is midway between the two
indicated readings. For instance, if your meter indicates an
exposure of 1/125 second @ f/22 for the brightest area and
1/125 second @ f/2.8 for the darkest area - a range of six
stops - set your camera at 1/125 second @ f/8. This is a
compromise solution that will work for color prints, but not
for slidesm which have too narrow a dynamic range. The CZ
Exposure System was designed to handle these situations.
You will learn how to work more effectively with high con-
trast lighting in Part Four / Exposures In The Field.

2.13 Using Spotmeters

Perhaps the best solution when you need a selective meter
reading is offered by the spotmeter. Center-weighted
meters generally cover about 30°, while handheld
spotmeters typically read a narrower 1° angle. The angle of
spotmeters built into the camera is generally between 3%
and 10%. The biggest advantage of a spotmeter is that it
allows you to measure the brightness of small areas in a
scene from the camera position without walking in to make
a close-up reading. Since a spotmeter measures only the
specific area you point it at, the reading is not influenced by
large light or dark surroundings. This makes a spotmeter
especially useful when the principal subject is a relatively
small part of the overall scene and the background is either
much lighter or darker than the subject. Spotmeters are
also helpful for determining the scene brightness range.

A spotmeter can take more time to use since it usually
requires more than one reading of the scene. This is par-
ticularly true when the scene includes many different bright
or dark areas. You can sometimes create more dramatic
pictures by intentionally exposing for one small area, such
as a bright spot of sunlight on a mountain peak, and letting
the dark areas fall into black shadow without detail.
Spotmeters are ideal for such creative applications.



Spotmetering For Medium Green Tonality

2.14 Suspicious Meter Performance

If your results are consistently too light or too dark, your
meter may be providing erroneous readings because of age,
extensive use, or malfunction. The first thing to suspect,
when a meter fails or readings become erratic, is the bat-
tery. Handheld and in-camera meters require fresh batteries
to provide accurate readings; you should replace batteries
at least once a year. Cold weather is particularly hard on
batteries, so if you're shooting in winter, carry backup
batteries in a warm inside pocket where they'll retain their
charge. If new batteries don't cure the problem, have your
camera or meter checked by a professional repair technician
or by the manufacturer.

2.15 Simple Meter Check

To check the accuracy of your meter, you can compare its
readings with a guide such as the daylight exposure table
found inside a Kodak or Fuji film carton. On a sunny day,
aim your camera meter at a frontlighted, average subject.
The exposure indicated by the meter should match the film
carton recommendation within a 1/2 stop. For example, the
suggested exposure for Kodachrome 64 film is 1/60 @ f/16
or an equivalent shutter-aperture combination. If your
meter indicates another setting, it may need repair or
adjustment. If your meter indicates the correct exposure
but your pictures are still too light or too dark, then your
camera's shutter or lens aperture may be at fault.

This simple daylight exposure guideline works because it is
based on the relatively constant light from the sun plus the
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sky on sunny days. Sometimes called the "Sunny f/16 Rule”,
the exposure for a frontlighted, average subject in bright
sun (distinct shadows) is f/16 at a shutter speed that
matches the film speed. For example, if you are using an
ISO 200 film, the exposure should be 1/250 second @ f/16,
the same as the film carton recommendation. Incidentally,
even though most cameras do not have a 1/200 second
shutter speed setting, the exposure latitude of the film will
easily cover the slight underexposure at 1/250. If you are
using a slide film with less exposure latitude, you can
slightly adjust the aperture setting as needed when the
shutter speed does not exactly match the film speed.

As with a meter reading, the exposure is adjusted for
changes in the lighting level, the direction of the light and
the reflectivity of the light, and the reflectivity of the sub-
ject. For example, you should decrease exposure by one
stop for bright sun on light snow or sand, and increase
exposure by one stop for an average subject in weak or
hazy sun (soft shadows). There is an additional stop in-
crease for cloudy bright conditions (no shadows), and
another for heavy overcast or open shade. Using the previ-
ous example with 200 speed film, the change from bright
sun to heavy overcast or open shade for an average subject
is three stops - a suggested exposure for f/5.6 @ 1/250.
Increase exposure by one stop (either a slower shutter step
or larger lens opening) from the normal for sidelighting, and
two stops for backlighting.

2.16 Healthy Exposure

You are entirely dependent upon the performance of your
camera, so be sure that it remains as happy and healthy as
a newborn camera off the assembly line! The built-in expo-
sure meter should be correctly calibrated to factory specifi-
cations and the shutter should function properly at each
shutter speed. Otherwise your accuracy at calculating
exposures may be in jeopardy from the very beginning.
Older mechanical cameras are notoriously inaccurate — as
much as 1/2 stop or more. Newer electronic models tend to
be more physically fit, but to be sure, have them checked
too. If you're shooting in large format and metering with a



separate handheld meter the same applies to the meter and
to the sAutter of each /ens. And, 1 would suggest having
your camera re-examined for accuracy about once a year
thereafter. The more you bang ‘em around the more often
they should be checked. I always take my equipment to a
specialist authorized by the camera manufacturer. The
examination is free at most outpatient clinics, and if service
is necessary, re-calibration isn’t costly unless major surgery
is required and parts have to be replaced.

In my opinion, there is no need, as some experts claim, to
calibrate the meter to anything more exact than the factory
specifications. There are too many variables in the metering
process to seek absolutely perfect meter calibration. Film
developing chemistry and the way in which you subjectively
“read” the scene will also affect the outcome. Life is too
short to worry about theorectically exact meter calibration.

I am sometimes asked about the Zone VI Studio’s expensive
modification to the Pentax Digital Spotmeter to deliver a
flatter response curve throughout the visible spectrum.
While this is laudable, I have compared readings in the field
with this meter and my standard off-the-shelf Pentax
spotmeter, and there weren’t any differences that I could
discern. I will continue to investigate this option, but in all
of my experience I've not the felt the need for this modifica-
tion.

If a particular camera body or handheld meter seems to be
malfunctioning, have it repaired. If you still feel the need to
check your camera calibration or if you suspect there’s
something wrong with your meter, I recommend the Expo/
Disc from www.expodisc.com. This is a transparent 18%
dome that fits over your camera lens. You test the meter by
aiming the lens directly into the sun. It’s clearly the most
accurate device for checking meter performance.

2.17 Creating A Custom Exposure Index

These custom profiles will give you the best possible pic-
ture-taking results with each camera meter and film combi-
nation. Do this test with each film you commonly use and



you'll discover how to best expose the color pallette of each
film. This is not to be confused with meter calibration. This
is a way of optimizing the meter and film combinations that
you use by establishing a new EI (exposure index) for the
films you commonly use.

I rate Fujichrome Velvia at 40 instead of it’s rated ISO of 50. I get
the same results for each of my meters and camera bodies when I
perform these test exposures. Other photographers may find that,
in their judgement, they prefer to use Velvia rated at 32. I most
commonly perform these tests when Fuji or Kodak introduce a new
film, or when I suspect that something is amiss because I am
getting consistently over- or under-exposed images with that
particular film. You can perform the test exposures below or rely
on your experience with the film.

Select a scene of average reflectance under constant mid-
day lighting, and place your camera and lens on a tripod.
Avoid the bright sky in the composition and aim the meter
into a foreground area of medium tonality. Lock the camera
in position on the tripod for the duration of the test. Load
your camera with the first roll of film you want to test.

To keep track of each of the following settings, I suggest
you write each ISO, shutter speed and f/stop combination
on an index card or speak into a handheld tape recorder.

-Put your meter ISO setting on the number of your film
speed. (For the sake of simplicity I will explain the process
using 100 speed film; therefore, put your ISO on 100.)

- Set your f/stop at /8.

-Now take a meter reading off a medium reference zone.

You can use your 18% GREEN CARD or a medium tone in
the scene. Turn your shutter speed dial until you have the
correct exposure for a medium subject. If not, fine tune



with your lens f/stop. Take the picture.

-For the next picture, move your ISO dial to the next high-
est number (125) and then change the f/stop until the
camera indicates that you have the correct exposure. Take
the picture.

-For the next picture, move your ISO dial to the next high-
est number (160). Then move the f/stop until the camera
indicates that you have the correct exposure. Take the
picture.

-Repeat this same procedure in the same direction three (3)
more times using the following ISO numbers: 200, 250, and
320.

-Return your ISO dial to where you first started your cali-
bration exercise (100).

-Repeat the above procedure going in the other direction -
toward the lower numbers. Use the following ISO numbers:
80, 64, 50, 40 and 32.

Now process the film as you would normally. Place the
images on a light table and select the exposures that /7
your opinion best represent the color pallette of that film.
Pick the ISO number that coincides with that picture and set
your ISO dial to that number. This is the ISO number you
will use while using that particular 100 speed film with that
particular meter.

EXAMPLE: If in the above exercise, you chose a picture with
an ISO setting of 80, that means you are 1/3 of a stop
below your 100 speed film; therefore, when using tAat
particular film with that particular meter, you will set your
ISO dial indicator 1/3 of a stop below that film’s speed.

The above procedure is not as complicated as it sounds. The
whole procedure can be done in about 15 minutes. Once
this calibration is completed, you will develop a real confi-
dence in your camera's light meter. On the other hand, if
this seems a bit more complicated than you care to delve



into, you're in pretty safe territory if you follow the film
manufacturer’s recommend ISO settings.

2.18 Intelligent Bracketing

When you are faced with a scene that challenges your
normal metering techniques, one solution is to bracket your
exposures. Bracketing is the common practice of taking
additional exposures above and below the meter’s recom-
mendation.

When used properly, bracketing doesn't simply mean guess-
ing. It is a calculated technique to obtain a fewadditional
insurance exposures that are based on your best estimate
for correct results. The key is to recognize those unusual
situations or unorthodox lighting conditions where a single
exposure may not assure you of success. Because slide

-1 Exposure Medium Exposure +1 Exposure

films have less exposure latitude than negative films, brack-
eting is a tecnique that is more useful for slide films.

Bracketing is a simple procedure. In fact, many cameras
now have an auto-bracketing function built into their design.
First take one picture using the camera’s recommendation.
Then bracket your exposures by using one stop larger and
then one stop smaller. For more subtle control, particularly
with slide films, you can bracket in 1/2 stop increments.



2.19 Exposure Compensation

Remember, your camera is trying to make your subject
medium in tone. It is up to you to tell your camera what you
really want. If the subject is lighter than medium, the meter
will give you an exposure than would darken the subject. If
the subject is darker than medium, the meter will attempt
to lighten it. The only circumstances in which you can follow
the meter’s recommendation is when the subject is me-
dium. If the subject isn’t medium you need to apply an
appropriate amount of exposure compensation.

This Atamasco Lilly is lighter-than-medium, but the meter
suggests an exposure that turns it into a medium tone.

The proper exposure requires adding +1 1/2 stops of light.

Here are some broad guidelines for applying exposure
compensation.

Subject Tonality Exposure Compensation
Medium NONE REQUIRED
Lighter-than-medium ADD LIGHT

Darker-than-medium SUBTRACT LIGHT



This can be simplified even more to the following:

Add light to light, and dark to dark.

4 (lromazone”

Chapter 3 / ChromaZone Concepts

3.1 Exposure Compensation - How Much Is Enough?

The trouble with exposure compensation is, how do you
know whether something is 1/2 stop lighter than medium,
or 1 stop, or 2 stops? Do you know what one stop lighter
/ooks like? How about darker? It’s one thing to know what
one stop brighter or darker than medium might look like as
a gray color, but what about red, magenta, yellow, brown,
or green? Chances are, if you are like many photographers,
you haven't a clue!

That's where the ChromaZone System can help. At the
heart of the ChromaZone method is a set of 30 color
patches representing different shades of colors. The cards
are categorized into zones. The number of a zone is the
amount of exposure compensation needed. For example, if
a color is in Zone @, then no compensation is needed. A
color in Zone +1 needs one stop more exposure, and Zone -
1 needs one stop less exposure, and so on.

The ChromaZone Color Reference Cards have been carefully
chosen to represent common colors in their medium tonality
form, and also in other shades.

Color ChromaZone Ansel Adams Zone
Pale Gray +11/2 N/A
Light Gray +1 Zone VI

Medium Gray @ Zone V



Dark Gray

Very Dark Gray
Pale Green

Light Green
Medium Green
Dark Green
Very Dark Green
Pale Blue

Light Blue
Medium Blue
Dark Blue

Very Dark Blue
Pale Brown
Light Brown
Medium Brown
Dark Brown
Very Dark Brown
Pale Violet

Light Violet
Medium Violet
Pale Magenta
Light Magenta
Medium Magenta
Pale Yellow
Light Orange
Medium Sienna

Medium Red

-11/2
+11/2

+1

-11/2
+11/2

+1

-11/2
+11/2

+1

-11/2
+11/2

+1

+11/2

+11/2

+11/2

+1

Zone IV
N/A
N/A
Zone VI
Zone V
Zone IV
N/A
N/A
Zone VI
Zone V
Zone IV
N/A
N/A
Zone VI
Zone V
Zone IV
N/A
N/A
Zone VI
Zone V
N/A
N/A
Zone V
N/A
Zone VI
Zone V

Zone V



There’s a very good reason that I have chosen to name the zones
using @, +1, -1, etc., rather V, VI, 1V, and on. That’s because once
you know the ChromaZone number of a subject, you automatically
know what exposure compensation to use. It’s right in the
number! With the Adams Zone System, you have to map Zone V
to a compensation of @, Zone VI to +1 compensation, and so on.
That's too much work!

Pale Violet +1 1/2 - Medium Magenta @

Light Violet +1 Pale Yellow +1 1/2

Medium Violet - Light Orange +1

Medium Sienna @

Pale Magenta +1 1/2

Light Magenta +1 Medium Red @

CHROMAZONE COLOR REFERENCE CARDS

Violet/Magenta/Yellow/Red Hues
© Copyright 2002 Charles Campbell

Note: In all versions of the CZ Exposure System prior to
Version 4.5, the Color Reference Cards were in a small deck
of 20 cards. Each was calibrated to their respective zones,
just as a typical 18% Gray Card is. In the current version,
there is an expanded set of 30 color patches ranging from
zones +1 1/2 to -1. This range correlates to The Sweet Spot
concept (see Part IV / Exposures In The Fiel/d) and offers a
more useful set of colors. In practice, the photographer
visually matches a color patch with an actual area in the
scene. Since the meter readings are always taken from the
scene itself, and not the cards, the cards don’t require the
precise calibration that they had in previous versions of the
system. Used in the proper way, the Color Reference Cards
are meant to be a close approximation of the calibrated
examples previously used. The improved set offers more
colors and is more portable.



The cards formerly used were actually calibrated to their
respective zones. The new cards are easier to carry with you and
represent 30 colors instead of just 20.

3.2 The Color Reference Cards

You use the Co/or Reference Cards as follows: Pick a color
patch that matches the color of the subject you wish to
meter. Then, simply read the Zone number off the card. The
number tells you how much compensation you need. Meter
your subject, apply the compensation, and you’re done. It's
that simple.

Well, actually, it's not quite as simple as that. There are only
30 color patches in the set. Yet as humans, we can perceive
millions of colors. So what gives? Cleary it would be imprac-
tical to carry around a set of a million colors. A compromise
has been reached!

When I first developed this system, I thought I might need
as many as seventy colors so that I could at least get a
reasonably close match. But even that many colors proved
to be too many. If something’s too bulky, then guess what?
You're not likely to pack it in your camera bag or
photographer’s vest. Those Color Reference Cards aren’t
going to do any good if you don’t have them with you! So I
kept working on the problem and later found out that I
could use a much smaller set of just 20 colors. That was
increased to 30 colors with Version 4.5.



The secret? I came up with a simple technique for easily
determining how far away a shade of color would be from
the closest matching color patch. 7Aat technigue is based on
translating everyaay, ordinary language into stops of light.

Suppose you have a subject and you try to match up one of
the thirty colors to the subject, but there is no exact match.
Here’s what you do. Find a color patch that’s the closest and
say to yourself: Is the subject s/ightly lighter than this color
patch? Significantly lighter? Or is it slightly darker, or signifi-
cantly darker? I've put those descriptions in italics because,
as it turns out, they can be mapped directly into stops of
light. The following table shows how.

Significantly lighter = +1 stop
Slightly lighter = + 1/2 stop
Slightly darker = - 1/2 stop
Significantly darker = -1 stop

In other words, the adjective s/ight/y translates into 1/2
stop. Significant/y translates into 1 stop. All you need to do
is memorize this translation, and become familiar with what
it means in terms of light. So, for example, if a blue subject
appears slightly lighter than, let’s say, medium blue, then
you know you need to compensate by exposing +1/2 stop
over what your meter says. It the subject appears
significantly lighter than medium blue, then you can do one
of two things: Either go ahead and use an exposure
compensation of +1 stop, or better yet, try matching the
subject to the light blue color patch, which is in Zone +1. If
it appears to match, you’re done. Otherwise you need to
re-evaluate. Try comparing the subject to both the medium
blue and light blue color patches. If it appears to be about
halfway in between, then you know to use +1/2 stop. Even
better, if the color appears to be halfway between the two
patches, and if you would also tend to describe the color as
“slightly lighter than the medium blue, or slight darker than
light blue”, then you’ve in effectm double-checked your
evaluation, and you can use +1/2 stop compensation with
the full confidence that you’ll get the exposure right on the



money. This type of double-
checking is key to achieving
consistent, reliable results.

You'll notice that some colors in
the set of Color Reference Cards
are not very well represented. For
example, there is no light red
color patch. So if your subject
appears reddish in color, but is
not medium red. What do you do?
Chances are you can use the light
brown or orange color patch. It's
important to note that you don't
have to match the hue exactly.
That’s because your meter does
not see color, it only sees light
intensity, in effect, shades of gray.

PALE RED
is much lighter or

bright (pastel) As long as you've judged the

Zone +11/2 tonality properly, you'll be safe.

Earlier, I stated that the Zone
System, a/a Ansel Adams, wasn’t all that suited to color
photography, because it makes you think in shades of gray.
But what gives? Aren’t you now being told to think in
shades of gray? Well, sort of. The difference is, with the CZ
Exposure System, you at least can come reasonably close
to the right color, and then once in the ballpark, find home
base easily. It's much easier to judge the tonality of, let’s
say, a pink sweatshirt, when you have either the medium
red or light brown cards to work with, as opposed to an
18% gray card.

Suppose you do have a pink sweatshirt you’d like to
photograph. What should you do? Well, you can try using
the medium red card, and say to yourself, “Is this
sweatshirt slightly lighter than medium red, or significantly
lighter.” Just remember that s/ght/y means 1/2 stop, and
significant/ly means 1 stop. You might judge the pink
sweatshirt to be significantly lighter than medium red.
Since you don’t have a light red color patch of Zone +1 to
compare with, you can try the light brown Zone +1 color



patch. Compare that patch to your pink sweatshirt, and try
to look only at the tonality, and not the hue. If the
sweatshirt seems to be about the same brightness as the
light brown, then you’ve got your zone and you can try an
exposure compensation of +1. If the sweatshirt appears
midway between the light brown and medium red, that is,
slightly darker than light brown, and slightly lighter than
medium red, then you’ve confirmed a Zone of +1/2.

Suppose your pink sweatshirt appears even lighter than the
light brown? Well, ask yourself, is it slightly lighter, or
significantly lighter? (Do you notice some repetition here?)
If it’s slightly lighter, then you know you should use Zone
+1 1/2.

Now look in your set of cards for something in Zone +2.
You won't even find one. That zone is w//te! All colors in
Zone +2 will appear very pale and washed out - almost
white. We all know what white looks like, so there is no
need for that one in the Color Reference Cards. Zone +2 1/
2 is totally white - no color present at all. Remember, all of
this information can be found on the CZ Exposure Field
Guide.

So here’s a good tip to remember: unless your color is
beyond pale, you're probably not in Zone +2. Since your
pink sweatshirt hasn’t met its fate with the Clorox bottle,
you know that it’s either Light Red (+1) or Pale Red (+1 1/
2).

3.3 Using The Light Meter To Map Zones

Here’s how to use your ight meter as a precision instrument
to map the zones (areas of lighter and darker reflectivity) in
a scene. Note: Your viewfinder will most likely look a bit
different from this example, but you'll get the idea.
Scenario #1 Starting From A Medium Zone If you are me-
tering from a medium-toned subject, balance the needle or
LED display in the viewfinder to any combination of aperture
and shutter speed to indicate that the subject is neither
overexposured or underexposed. That’s the correct expo-
sure for that zone. Let’s say that you're metering from an



area of medium green grass. Once you have done this, you
have established a reference zone for medium. Next, try to
confirm your medium zone reading by locating another
medium tone in the scene. Don't reset the aperture or
shutter speed while doing this. Aim into different areas in
the scene until you successfully locate an area with the
same EV reading. An EV is a specific combination of aper-
ture and shutter speed, e.g. f/16 @ 1/125 sec. Next, aim
the lens into areas which are not medium. If you aim to-
wards at a pale yellow flower, the meter will now read +1 1/
2 stops overexposure. That happens to match the zone for
the pale yellow color patch in your Color Reference Cards.
In this example, you used your meter readings from differ-
ent areas in the scene to establish the correct relationship
between different tonalities. This is how I use my light
meter to map the zones. At this stage, I'm not trying to get
the final EV reading for the correct exposure. That comes
after I confirm my zone readings and study the contrast
range.

+21/2| +2 |+11/2| +1 | +1/2 -1/2 -1 112 -2 -212

| | | | ]
overexposure  correct exposure  underexposure

correct exposure for a
medium green subject



+21/2] +2 |+11/2] +1 | +1/2 -1/2 -1 112 -2 2112

| J | | ]
overexposure  correct exposure  underexposure

correct exposure for
Pale Yellow Flower

Scenario #2 Starting From A Lighter or Darker Zone Instead
Of Medium What do you do when there is no medium zone
in sight? Using the same example, let's now say that you
don’t have a medium area of grass or to meter from, but
you have the same yellow flowers in front of you. Isolate
your spotmeter reading on the flowers and adjust the
shutter speed and aperture to any combination that indi-
cates 1 1/2 stops overexposure in your viewfinder. I know
it's +1 1/2 because I have a Pale Yellow color patch on the
Color Reference Cards. Now you've arrived at the same
answer, and if you took the picture at that point, all the
other zones would fall into their proper place for a properly
exposed photograph.



By scanning the scene with your spotmeter, you can create
a mental map of all the zones in the scene. Further ahead in
this manual you will learn how to map the zones onto to a
diagramming sheet. The diagramming sheet will precisely
control the color and details in the scene throughout the
entire tonal range.

3.4 Using The Field Guides

Let’s review what we’ve learned so far. You now know that
your spotmeter can provide very accurate exposure infor-
mation when you use the Color Reference Cards and the
Exposure Field Guide to help you identify the zones in a
given scene.

When you have an exact match with a color patch, all you
need to do is to apply the exposure compensation for that
zone, or ChromaZone. When you don’t have an exact
match, you use the adjectives s/iightly lighter, slightly
darker, significantly lighter and significantly darker to adjust
the zone placements in 1/2 stop and 1 stop increments.

The Color Reference Cards and the Exposure Field Guide act
as cross references for each other. If the color cards don't
have the answers, then the Exposure Field Guide should be
consulted. The following example shows how easily you can
identify the ChromaZones by using these items.

Use the field guides to
/dentify the zones that
the sky, snow, aspen
and evergreens
represent in this image.
Do you agree with the
zone placements
/ndicated above? Now
step outside and
practice this in your
backyard. Use the field
references to identify
as many zones as
possible. Begin with the
largest areas of continuous tonality such as the sky. How many
zones can you identify in the sky alone?




As you gain experience using the Color Reference Cards,
you'll find yourself relying on them less and less as an
empirical reference, and more and more as a creative guide.
In the final analysis, the photographer determines how the
zones will be placed and how the final tonal range will be
represented. Armed with these tools, you’ll be able to
quickly identify the zones. This will allow you to predict how
the final image will look.

What if you are standing in the shade and the scene you
want to photograph is in the sun? Granted, it's much harder
to use the Color Reference Cards in this situation. You might
want to rely more on the zone descriptions on the Exposure
Field Guide to previsualize the scene on film. Here's where
experience comes into play as you rely more on your prior
practice using the system. You will learn how to handle
these high contrast lighting situations in Part Four / Expo-
sures In The Field, as you actually map out the entire tonal
range by diagramming the scene.

3.5 What Should You Meter?

The key to using the CZ Exposure System most efficiently
is in knowing what things to meter in your scene. The
fastest method is to use a spotmeter to identify the mid-
tones and meter off them. That way, you can simply use
the meter reading, and not have to apply any correction. If
you are shooting outdoor scenes, the places to look for
mid-tones are in areas of vegetation, medium colored soil,
and certain areas of a clear blue sky. The best scenario is
when the subject itself is in Zone @. Then you can simply
meter the subject without compensation, and know with
confidence that, no matter what else is going on the scene,
at least your main subject will be properly exposed.

Green is probably the most predominant color in outdoor
scenes, since it's the color of most vegetation. Grass is a
good place to look for mid-tones. But be forewarned. For
too many people, medium green is actually lighter than it
appears. Most lawn grass, for example, is slightly darker
than medium, in Zone -1/2. Straw-colored, yellowish dead
grass and vegetation is often in Zone +1. The green leaves
of trees and flowers and bushes can vary from +1 to -1.



The best thing to do is practice by taking a walk in your
area with the Color Reference Cards and compare them
with the common types of vegetation you see everyday.
After a while, you'll come to know automatically what zone
a green plant belongs in, just by looking at it. But it's nice
to know you have the cards to re-calibrate your senses
every now and then.

Another common place to find mid-tones is in soil. Again,
the actual tonality of soil varies between Zone +1 and Zone
—-1. Mud might be in Zone -1 1/2 or -2. In the red rock
country of the Colorado Plateau, for instance, you'll find the
medium red escarpments and bluffs make a good mid-tone
reference. If the red rocks look pinkish or light in color,
they're likely in Zone +1. For example, the red rocks and
soil of the Arches National Park area in eastern Utah are
often in Zone 0, but the lighter red rocks and soil in
Sedona, Arizona are often in Zone +1. Again, your best bet
is to use the ChromaZone cards to find out for sure, and
then when you visit the same areas again, you'll know
exactly how to meter them.

If you are out in the countryside under a clear blue sky,
away from city pollution, you have the biggest mid-tone
area of all - the sky itself. Just meter at about 45 degrees
above the horizon, away from the sun. Be careful though,
because the sky at the horizon is typically at Zone +1, or
Zone +1 1/2, and the blue sky straight overhead to the
north, away from the sun, is often in Zone -1. The sky can
be deceptive, because its tonality changes gradually across
its breadth, and that tonality is often not noticeable to your
eye. An interesting experiment is to take your spotmeter
out on a sunny day under clear blue skies with no pollution,
and meter the different parts of the sky. You’ll often get
variations from Zone -1 to Zone +1 when you swear the
areas look the same. So it's important to always meter
different areas in your scene to double-check your
evaluation.

I hope that you find the blue color reference patches
helpful as you match them with blue tonalities in the sky.
The challenge for me was to try to match the sky, which is



a transparent entity, to a color reference card which is ink
on paper. How does one reproduce transparency with ink on
white paper? The sky, in all its shades and tones, was the
most difficult task for me to match. That’s why I want you
to practice metering the sky with your spotmeter and get
you to develop a feeling for what areas are medium, lighter
and darker.

If there are clouds present, or a lot of haze, the sky may
become unreliable to read from. This is especially true if
you live in a polluted area. With thunderheads and other
dark storm clouds, you can usually find areas that look
medium gray, and these areas can become good reference
points. But be careful to note what is receiving sunlight,
and what isn’t.

Sometimes, your scene may not Aave any readily
identifiable mid-tones. Don’t worry. Just look for areas that
have a tonality that you are pretty sure about, be it +1
stop, -1 stop, or whatever. Then meter those areas and
apply the appropriate compensation. There is an important
principle to remember here:

When all parts of your scene are receiving the same
light, and you properly expose an area in a given
zone, then all the areas in the other zones will be
properly exposed as well (within the limits of the
film, of course.)

The zones will all fall together in lockstep. So, for example,
you could choose to meter an area of Zone +1, and if you
apply +1 stop compensation, then those areas in Zone 0,
Zone -1, Zone +2 and Zone -2, etc., will all be correctly
exposed.

That's a pretty significant result. But be careful. For this
zone-tracking principle to apply, all the areas in question
must be receiving the same light. If they’re not, then all
bets are off. So if you meter a shaded area under a tree,
the reading you get has no bearing at all on determining
the zones in areas that are in full sun. In fact, in the shade,
you might see as much as a 3 or 4 stop drop-off from



medium. That’s a lot! You're best bet is to get a reading
from the main subject itself, or from an area that's in the
same light as your subject. So to recap, if you are unsure
of the tonality of your subject, there’s nothing wrong with
taking a substitute reading from some other area. Just
make sure it's in the same light.

Another thing to watch out for are shiny surfaces, or
surfaces with a lot of glare. Your light meter, and the CZ
Exposure System itself, were designed for subjects that
have an average amount of light scattering properties.
Fortunately, most things in nature fall into this category.
Some common exceptions are the specular highlights on
the surface of a lake, or from bright white, hard packed
snow and ice in full sun. Another example is the waxy
leaves of certain plants, or wet leaves in full sun after a
rainstorm. Be very careful around such glare and specular
highlights. Your meter reading will be thrown way off. It's
best not to include specular highlights in your meter
readings at all, but if you do, be sure to open up by at least
two stops over what you would normally use.

3.6 Confirm Those Zones

The ChromaZone Exposure System works best when you
have the time to double check your readings. It's best to
meter different areas of the scene, and apply the
knowledge of the zones to come up with exposure
recommendations. The idea is to get answers derived from
different ways to all agree. If they are in agreement, you
have a lot more confidence in the exposure you use. This
can be a great feeling when you are taking what may be a
once-in-a-lifetime photograph.

For example, you might wish to photograph a distant snow-
capped mountain peak, with evergreens gracing the lower
slopes. The best thing to do is to try looking for mid-tones
in the rocks and soil between the fields of snow. Put those
rocks in Zone @. Then meter the snow. If the snow reads
two stops lighter than the rocks, then it's a pretty good bet
the rocks are in Zone @ and the snow in Zone +2. Try
taking a meter reading of the evergreens, (and be careful
of shadows!). Those evergreens will likely be in Zone-1 or



-1 1/2, depending on their color. Try reading the sky
behind the mountain peak. If it's a light blue sky, it will
likely be around +1 to +1 1/2 stops, depending on the haze
and how close the sun is to the area you are metering (it’s
best to stay away from the sun.) If these readings fall into
the zones you expect, then you’ve got four different
readings all confirming the same zone placement. You can
take that picture with confidence, and not even have to
bracket. You might bracket in 1/2 stops anyway, in order to
capture different levels of color saturation that you can
evaluate later on a light table. But you won't need to
bracket. The first shot will likely be spot-on. And of the
three bracketed shots, at least two are likely to be very
acceptable. As a bonus, if you are a professional and want
multiple shots to serve as duplicates to send off to
publishers, you won’t have to take three shots for each
duplicate. Just one shot per duplicate. You'll save a lot of
film.

3.7 The Truth About Matrix Metering

In order to use the CZ Exposure System most accurately,
you want to be able to isolate those subjects in your scene
whose tonality is easy to determine. Then you want to
meter only those points of interest, and nothing else. If you
have just a center weighted averaging meter, (as with
many older cameras), isolating the areas to meter is hard
to do, since your meter is going to measure light from a
large portion of the scene and take an average. The result
may be way off, especially if your scene is contrasty, with
lots of bright highlights and deep shadows. All is not lost,
however. You might be able to move closer and get only the
subject of interest in the camera viewfinder, or if you have
a zoom lens, you might be able to zoom in on the subject.

But the best and easiest way is to use a spotmeter. Many
newer cameras now come with built-in spot meters,
especially the high end ones. With these, you can easily
isolate just a tiny portion of the scene and meter that. If
your camera doesn’t have a built-in spot meter, you might
think about obtaining a handheld one. Combined with the
CZ Exposure System, a spotmeter may turn out to be one



the best investments you’ll make towards your
photography.

In recent years, another type of meter has come on the
scene: evaluative, or matrix meters, as they are sometimes
called. Rather than taking an average reading, or
measuring from a single spot, in a matrix meter, the scene
is broken up into segments, (perhaps five or more), and
then a reading is taken from each segment. From there,
your camera’s computer compares all the readings and tries
to determine an exposure.

Matrix meters can sometimes yield impressive results on
what would otherwise be difficult situations, especially as
technology has improved with “smarter” and faster
computer chips. In fact, many people will swear by their
matrix meter, and claim that it “always “works. So they just
trust it and shoot. The problem is, they really shouldn’t be
so trusting. Why? Here’s a simple counterproof: Point your
matrix meter at a white wall, where all your meter sees is
the white wall. Take your exposure based on what the
meter says. When you get the results back, guess what?
Your picture will be underexposed by two full stops.

What happened? Well, matrix meters suffer from the same
flaws as all other light meters. They are measuring light
intensity only, and they are assuming that the subject has a
medium tone. Sound familiar? Even though matrix meters
can quickly evaluate the contrast in a scene and come up
with a sensible exposure recommendation, they really
haven’t a clue what they’re looking at. And worse yet, you
have no way of knowing just what your matrix meter is
“thinking.” So even if you are aware that your subject is far
from medium tone, you really have no way of knowing how
much compensation to apply. You are back to guess work,
and back to wasteful bracketing. You're not in control!

Now, those people that swear by their matrix meters will
say that I've contrived a counter example—that most
scenes aren’t all white, (or all black, etc.) That’s true. But
just how much white in the scene does it take to throw
your meter off? You really have no way of knowing, unless
you're privy to the algorithms used in the metering system,



or have become intimately familiar with your particular
matrix meter. And then, if you buy a new camera, or are
borrowing someone else’s, you're right back to square one.
Just as you get familiar with your matrix meter’s
performance, the camera designers decide to change the
algorithms once again with the introduction of a new
model. On the other hand, if you have a hand held
spotmeter, you can achieve consistent results with any
camera. You can often nail the exposure right on the
money, the first time. It does take some practice, to be
sure, but with the aid of the CZ Exposure System, that
practice will pay off not only in getting great exposures, but
you’ll also become much more aware of the quality of light
around you, and will become a much better photographer
in the process.

3.8 Be Careful With Spotmeter Averaging

One common way that people are taught to use a
spotmeter is to take multiple readings, and then average
the results together to derive an exposure value. In fact,
many of the newer digital spot meters have averaging
routines built-in. You can take the readings, and then tell
the spotmeter to average the results for you. What could
be easier?

Well, the problem is, that average exposure you derive
could very well be wrong. In order for it to work, the
highlights and shadows and the mid-tones have to balance
out. If they don't, you'll get the wrong exposure. For
example, take a snow-capped peak interspersed with areas
of gray or red rocks. Suppose the rocks are in Zone @, and
the snowfields in Zone +2. If you were to take two readings
and average the result, you would arrive at an exposure
halfway in-between. Suppose you fix your aperture at f/8
and use aperture priority exposure. Suppose the meter
recommends a shutter speed of 1/125 for the rocks, and 1/
500 for the snow. The average would be a shutter speed of
1/250. The trouble is, if you use that recommendation,
your picture will be one stop underexposed!

It would be far better to recognize that the rocks are
medium tone and just use whatever the meter says for



them, or to meter the snow and add +2 stops. Either way,
you'll get the proper exposure, and by having noted that
the two readings agree when you apply the appropriate
zone compensations, you’ll also have confirmed your
judgment of where the zones lie. You'll be sure of your
results, and you won’t have to do mental averaging
arithmetic in your head, or buy a more expensive
spotmeter with computerized averaging.

3.9 Zone Placement

The ChromaZone technique that we've just described works
well when your scene falls conveniently into the 5 stop
range of +2 1/2 to -2 1/2. But many scenes have a higher
range than that, or may not have any mid-tones at all. For
these scenes, you are going to have to compromise and
make some hard choices. Either make sure the highlights
are properly exposed, and the let the shadows fall where
they may, (probably blocking up to pure black), or expose
for the shadows, and let the highlights be blown out. For
slides, it’s usually better to make sure your highlights
aren’t blown out. For whatever reason, people viewing your
photographs won't seem to mind shadows going to black
nearly as much as the highlights being washed out. With
shadows though, just be sure they don’t become large
distracting blobs in your image (unless that’s what you
wanted, of course.)

Another alternative is to simply forget about the highlights
and shadows, and instead, concentrate on what you deem
is the most important area in the photograph. For example,
your subject of interest might be a face, a mountain peak,
the glow of light reflecting off sand and onto the upper
walls of a cave. The trick is to spotmeter these areas and,
based on what their actual tonality is, adjust your exposure
accordingly. You let the rest of the scene do what it will,
even if that means completely blowing out the highlights,
or having a lot of deep shadows. It's really up to you, as
you are the artist.

You might even go so far as purposely making a subject
come out on film a different tonality than it actually is. For
example, maybe you want your white wall a little



overexposed and blown out, in order to use a compromise
exposure that lightens the shadows and give them more
detail. Or maybe you want the golden light on a mountain
peak to come out medium tone, even if it was lighter in real
life. For example, suppose you are trying to capture the
alpenglow off a mountain peak, or the glow of light
reflecting onto a cave or arch ceiling. Here, you might try
metering the area where the glow is, and choose that area
as Zone @. You'll often get nice results this way. Another
example is a sunset picture. Here, you may take the very
bright colors of the sun glowing through the clouds, and
purposely underexpose them to get rich saturated colors.

The technique of purposely over- or under-exposing a
subject is called zone p/acement. You first determine what
zone a subject lies, and then purposely place it in a
different zone by using a different exposure than what the
CZ Exposure System would have told you to use. It's
important to remember that, as you shift one zone, all the
other zones shift accordingly. So, if you shift a black cat
from Zone -2 into a dark gray cat in Zone -1, then those
things that were dark gray get shifted to Zone @ (medium
gray), and medium gray gets shifted to light gray, and
highlights that were Zone +2 get completely blown out.

In order to utilize zone placement effectively, it's important
to know what zones you're starting with in the first place.
The CZ Exposure System goes a long way in helping you
get there. You're not just guessing, but instead are in
control of your creative aspirations.

3.11 The Need for Contrast Control

It is important to evaluate the degree of contrast in your
composition. Contrast is defined as the difference in bright-
ness between adjacent light and dark areas in your compo-
sition, or the subject-brightness range. Bear in mind that
broad scenics can be very intolerant to exposure error, while
closer proximity compositions tend to be more forgiving.
The challenge of broad scenery is that the sky is often much
brighter in relation to a foreground scattered with such
light-absorbing objects such as green trees, grass, plants,



and dark soil. Snow, rocks, and bodies of water, all highly
reflective, are often interspersed in the darker areas and
add to the confusion. In addition, scenes with strong back-
lighting will have different exposure values in the fore-
ground and background. These extremes of light and dark
reflectance are a problem for your film to record.

If all areas in a scene are not illuminated by the same light,
the scene’s lighting ratio can extend several steps beyond
the four to five stop range of film. This situation fools more
inexperienced photographers than any other. The human
brain has a sophisticated ability to absorb and interpret a
scene containing great contrast. A camera is crude by
comparison. It records what is there within the narrower
confines of the film'’s five-stop capabilities. Many scenes
contain eight or more stops. The problem facing the photog-
rapher is obvious.

The image on the right is overexposed because it exceeds the
film’s dynamic range. For the image on the left, I used a Neutral
Density Graduated Filter to "tone down” the upper half and restore
the subject brightness range to an acceptable level.

Exercise: Here's a valuable exercise that will help you
understand the need for contrast control. Go outdoors
around midday with your camera and the 18% GREEN
CARD. Meter the card and balance the viewfinder display
such that it indicates neither overexposure or underexpo-



sure, but a medium exposure, for a medium subject. Then
take the card into a strong shadow from a building or tree
(don’t change the orientation of the card). Now meter the
card again. How many stops apart are the readings? An-
swer: 2 to 3 stops. Imagine that! This means that any
medium toned object would be properly exposed using the
camera settings in direct sunlight. But the same object in
the shade would be two stops underexposed (i.e. black).
This is why you can’t expect the film to record what you
see. How do we know this? Consult the Exposure Guide.
When a zone is 2 stops darker than medium it’s black. Don’t
take my word for this. Go outdoors and try this exercise for
yourself. You will never again make the mistake of believing
that sunny areas and shaded areas in the same scene will
record on film the way you see them in person.

A good technique for evaluating midday light is to stretch
one arm out directly in front of you. If it casts a clearly
defined shadow, you have a potentially high contrast situa-
tion. I say “potentially” high contrast, because even in the
case of bright midday light, you often can compose your
images carefully enough to minimize the effects of deep,
dark, shadows. If when you outstretch your arm and there
is a faint or nonexistent shadow, you have a safer low
contrast situation.

3.12 Defining The The Sweet Spot

Here’s my greatest secret. In my experience, slide films
have a sweet spot which I describe as the zonal range in
which optimum color saturation, details, and textures are
visible. The Sweet Spot is my term for a narrow range of
contrast not to exceed 2 1/2 stops. This is Zone +1 1/2 to
Zone -1. Any part of the scene which exceeds these param-
eters will not have optimal saturation. They aren’t in The
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Sweet Spot.

Note that the Sweet Spot range is 1/2 stop greater in the
lighter zones. My tests indicate that shadow detail and color
saturation drop off faster in the darker-toned range. These
tests were performed using Fujichrome Velvia and
Ektachrome E100vs slide films. These super saturated color
films are also very contrasty. I have recently switched to
Fujichrome Provia 100F as my primary color reversal film
because it is slightly less contrasty and shows slightly more
shadow detail. I still use the Sweet Spot range in my work,
but I am able to pull a little more shadow detail in many
instances and the color and fine grain is wonderful.

People often comment that the colors in my photos are so
vivid. And I am often asked what films and camera gear I
use to achieve these magical colors. But the gear has less to
do with this than aiming for The Sweet Spot.

When parts of the scene are lighter or darker than the
Sweet Spot, I do everything in my power to minimize their
intrusive effects e.g.., washed out colors or dark blotchy
areas without detail. My term for this is “Zone Compres-
sion”. Zone Compression is the practice of intentionally
limiting the dynamic range of contrast in a scene to 2 1/2
stops. Yes, that’s right. My big secret is...The Sweet Spot.

So the next time you hear that the dynamic range of slide
film is 5 stops, you'll say to yourself, “yes, but that ex-
presses the outer limits of film performance.” For critical



exposure control with the greatest color saturation, you
need stay within The Sweet Spot.

Part Four / Exposures In The Field

4 (romazone”

4.1 A Method For Every Situation

You should have enough background information at this
point, to jump right into using The ChromaZone Exposure
System. There are three methods.

Method When to Use It

ChromaZone Method For greatest accuracy and
for most situations.

Simplified 3 Zone Method When speed is of the
essence or zone place
ments are problematic.

Green Card Method For close-up and nearby
subjects.

4.2 The ChromaZone Method

I will use the Death Valley Dune photo as an example of the
steps I typically follow when using the system. This example
can be found in your exposure kit, labeled as 7he Quick
Start Guide. 1 am going to map the zones by writing them
down on the Diagramming Pad. You may order extra Dia-
gramming Pads from the website. I will use all of the field
refererence items in the exposure kit for this example.

Establish the Composition

The subject I have chosen is the elegant, curving line of the
sand dune. A vertical composition helps to lead the viewer’s
eye to the distant mountains and further elude to the sen-
sation of depth I want to create.
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Once I've decided upon the composition, I set up the tripod
and affix the camera. Do I need a filter? I hold a polarizing
filter up to my eye and rotate it to evaluate the effect that
polarization has upon my composition. The filter intensifies
the warm, yellow saturation of the dunes, so I decide to add
it to my 24mm lens. The next two steps are to map the
zones and to determine the subject brightness range.

Map The ChromaZones

My overall evaluation of the lighting is that it is definitely a
high-contrast situation. How do I know? Shadows are strong
and clearly delineated. In this case, I am going to use the
high contrast lighting to my advantage. The dramatic de-
marcation between light and shadow creates a strong
graphic line which is actually the subject of my composition.

First I consult the CZ Exposure Field Guide to help me
identify the zones. The bright sand is the primary subject,



so I'll start there. My observation is that the tonality of the
sand is either significantly-lighter-than medium (Zone +1
on the Exposure Field Guide) or pale or bright (Zone +1 1/
2). Next, I pull the Color Reference Cards out of my pocket
vest. The color patches most closely resembling the sand
dune are Pale Yellow and Pale Brown. Note how I use both
of these field guides to help me with these decsions. These
zone descriptions work hand-in-hand to give me confidence
in the conclusion that the sand is Zone +1 1/2. On the
Diagramming Pad, I draw a line below Zone +1 1/2 and
write in the word, sand.

I have pretty high confidence in my first zone reading, so I
spotmeter the dunes and set my exposure meter to read
Zone +1 1/2. I have thus far established an important
highlight at Zone +1 1/2. I'm not ready to take the picture
yet, because I always confirm my zone readings by a
comparitive reading of other zones in the scene. In the final
analysis, I want to be certain that all the areas of most
important color, detail and texture will be properly exposed.

My meter is now “locked-in” at Zone +1 1/2. All I have to
do is scan the scene and watch the meter readings. The
meter will identify the other zones for me. Remember this
essential rule: when one zone is locked-in, all the other
zones will fall properly into place.

My spotmeter tells me that the mountain range averages to
around Zone -1/2 (slightly-darker-than medium). The sky at
the horizon is +1 (significantly lighter than medium). The
deep shadow in the foreground is Zone -2. I draw and label
the zones for the mountains, sky and agune shadow onto the
Diagramming Pad.

Bear in mind that 7T7L spotmeter coverage varies with the
focal length used and affects the accuracy of the zone
placements. You may need to zoom to a longer focal length
or switch to a telephoto /ens to take a "tighter” reading.
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Evaluate Contrast Range

The notations on the Diagramming Pad help me to see the
contrast range (subject brightness range) with a quick
glance. In this example, the areas of most important color
are within the range of tones I call, The Sweet Spot. The
only zone which is outside this range is the dune shadow.



But that’s going to be OK, isn‘t it? In fact, isn’t that exactly
what I previsualized? Since there are no essential details or
colors to preserve in the dune shadow, I am going to allow
it to render as b/ack on film.

In my opinion, the composition conforms to an acceptable
contrast range even though the dune shadow is outside The
Sweet Spot. This means that I have checked to be certain
that the most important highlights on the dune will not
exceed a certain vlaue, the mountain midtones will look
medium, the sky will look light blue, and the dune shadow
will conform to the outcome I want. That’s what the
ChromaZone Exposure System does for you. It controls the
subject-brightness-range and preserves the areas of most
important color. This process of previsualization completely
eliminates surprises when you get your film back from the
lab. You are in complete control.

Establish Metering Priority

Now I'm ready to pick the first half of my final EV. If it's an
aperture priority situation and depth-of-field is my primary
concern, then I'll pick the lens f/stop first. Otherwise I
would select an appropriate shutter speed first.

In this example, I have an aperture priority situation. Sub-
ject movement, wind, and camera stability are not a prob-
lem, but a final image with sharp focus extending from the
foreground to the distant horizon is very important to the
outcome I desire. Experience tells me that f/16 will hold
adequate depth of field; especially since my Canon T/S
24mm f/3.5L lens tilts forward to increase depth of field.

Select A Reference Zone And Meter For Final EV

I have selected the bright sand, in Zone +1 1/2, as my
Reference Zone. A reference zone is any mapped zone from
which you take your final exposure reading. I could have
selected any previously mapped zone as my reference zone
and apply the proper exposure compensation. With the
polarizing filter in place, the meter now reads, f/16 @ 1/8th
second. My final EV is f/16 @ 1/8 second.



Reference Zone is the area that the
final EV meter reading is taken from.
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Note: You can return to the reference zone again if the
lighting should change or if you decide to add or remove a
filters which affect your TTL meter readings.

Execute the Photograph & Bracket for ALCs

The first exposure is taken. I also bracket 1/2 stop over and
under to capture Alernative Levels Of Color Saturation
(ALCS). I do this by bracketing shutter speeds 1/2 stop
faster and 1/2 stop slower while maintaining f/16 depth-of-
field (use +/- 2/3 EV if your camera uses 1/3 stop inter-
vals).

The Death Valley image was captured with a combination of
artistic vision and proven ChromaZone techniques. The
same principles can be applied over and over again to an
infinite number of situations. But for now, it’s time to climb
down from the dunes and head back to civilization after a
rewarding session of photography. Tomorrow brings new
opportunities for ChromaZone exposures and a rewarding
day filled with the miracle of light and color!

4.3 The Simplified 3-Zone Method

This method is a scaled-down version of the ChromaZone
Exposure System. It simplifies by assuming that there are
only 3 zones: medium, lighter-than-medium, and darker-
than-medium. As you know, these zones arei Zone @, Zone
+1, and -1.



This method requires 3 exposures. In all likelihood at least 2
out of 3 shots will have acceptable color saturation because
of the 1/2 stop exposure latitude of slide film. Use this
method when you must work quickly or are struggling with
zone placements.

Establish Metering Priority

Begin by establishing whether the situation is aperture
priority or shutter speed priority. For aperture priority select
an f/stop number for depth-of-field. For shutter speed
priority set a shutter speed to freeze movement or blur it.
For now, lock-in only that setting on your camera.

Estimate Tonality Of The Reference Zone

Pick a reference zone and estimate the tonality (lightness/
darkness, not color). Exact precision is not required. The
only possibilities are medium, lighter-than-medium, and
darker-than-medium. The subject will be closest to one of
these descriptions. Use the Color Reference Cards for assis-
tance. Select the closest tonality to ZONE +1, ZONE @, or
ZONE -1.

Meter The Reference Zone & Apply Exposure Compensation
Set the camera to spotmetering to assure that you are
metering only from the ChromaZone you select. View the
subject through the camera viewfinder. Execute the expo-
sure compensation for the zone selected by adjusting either
the f/stop or shutter speed. Now you have determined the
combination of shutter speed and f/stop which is your EV.
Whenever one ChromaZone is correctly metered, the ambi-
ent light level is established for all zones.

7Take Exposure #1 Take the first of three exposures while
the lighting remains unchanged.

Take Exposures #2 and #3 Bracket one additional shot at
+1/2 stop and one at -1/2 stop. You may use
autobracketing or perform this manually. For cameras
operating in 1/3 stops use 2/3 stop bracketing.



[ estimated that the
lilly pads were
ChromaZone @ and
bracketed one shot at
g, one at +1/2, and
one at -1/2. In this
case, I was correct and
all three shots were
usuable. If I was, in
actuality, off by 1/2
stop, and the lillies
were truly Zone +1/2,
I would still have 2
good exposures in
Zone +1/2 and Zone @
because of the exposure latitude of slide film. Only Zone -1/2
would turn out poorly.

ChromaZone -1
“deep color
saturation”

For this image of the Oregon coast, there were no Color Reference
Cards that matched the deep magenta/violet color in the sky and
water. I knew that I wanted those areas to render deeply
saturated colors. I metered the ocean and treated it as Zone -1.
The Zone -1 and -1/2 shots came out good and the Zone -1 1/2
was deemed too dark. But the Simplified 3 Zone System worked
when I had only moments left to photograph the sunset.



4.4 The Green Card Method

This method takes its EV reading directly from the Green
Card which is 18% medium tonality. It is the easiest of the
three methods. If you don’t have a Green Card to work with
you can use any 18% gray card. There are several advan-
tages to using the Green Card. It's flat, non-shiny surface
which works well in outdoor light to reduce unwanted glare.
And, it makes a great visual reference for medium green in
the landscape. Traditional gray cards were meant to be used
indoors for commercial photography. Their shiny surfaces
are very hard to use outdoors.

Your exposure meter is opti-
mized for taking a perfect
exposure of the Green Card.
Basically all you have to do is
hold the Green Card between
the camera position and the
subject and take your EV
reading from the card. It
works best with diffused light
from overcast skies. That’s
when the orientation of the
card to the sun is less critical
than with direct sunlight.
Obviously the subject and the
card must be in the same light. For this reason, I like to use
my Green Card for subjects roughly within arm’s reach.




It was easier to use the Green Card method with this close-up
subject than to map the zones.

EQUIPMENT APPENDIX

Recommended Cameras for ChromaZone Exposures
(listed alphabetically)

Preferred Features

e TTL spot metering

e viewfinder readout indicating +/- 2 to +/- 3 EV’s

e electronic control of shutter speeds and apertures in 1/2
EVs is preferred over 1/3 EVs (of secondary importance to
the other features)

Please note, this list is a work in progress. Much of this
information is derived from my readers and is unconfirmed.
Check with the manufacturers or a knowledgeable dealer
before basing a buying decision on this information. I offer
this information knowing that some camera owners will feel
alienated. If you are comfortable with the camera you own
then don't let this information get under your skin! If you
don’t have TTL metering capablity with your camera (e.g.
view camera), use a separate handheld spot meter.



HELP! If you have information on a camera body that meets
the preferred features criteria please contact me so that I
can include it here. This information is often hard to find in
manufacturers literature. In particular, I would like to hear
from Leica, Olympus and Contax owners. Thanks.

CANON

e EOS 1N is my top recommendation. It has +/- 3 EVs
adjustable in 1/2 or 1/3 stops for both aperture and shutter
speed with a programmable function to customize these
options.

e EOS 3 has +/- 3 EVs just like the EOS 1N.

e Elan II/IIE shows 2 stops either direction in 1/2 stop
increments. Has partial metering which is similar to spot
metering My top recommendation for a camera under $500.
e A2/A2E shows 2 stops (in 1/2’s) in all modes EXCEPT
manual which is zero method or match needle.

e Canon T/90 ( not a current production model but one
with substantial popularity among cognoscenti), has a finder
scale with a range of plus or minus 4 EV in the viewfinder
displayed by dots in 1/3 EV increments against an initial
reference reading index. The scale appears when the cam-
era is set to its 2.7% spot metering mode.

e Rebel 2000 shows +/- 2 stops in 1/2 stop increments.
The Rebel has what Canon calls Basic Zone and Creative
Zone modes. The Basic Zone modes (close-up, landscape,
portrait, etc.) are PHD (push here dummy) modes that are
not shiftable. The Creative Zones are manual, aperture-
priority, shutter-priority, and program. These are all shift-
able +/- 2 stops in stop increments. My information is
accurate for the Rebel 2000 (the just-released incarnation).
I don't know if it applies to older Rebels. Personally, I think
this is the first and only Rebel appropriate for nature pho-
tography. The newly-added DOF preview is a persuasive
reason to buy it as a backup body.

MINOLTA

e Maxxum 9 has a vertical display on the right side of the
viewfinder that starts at +3 at the top, does down through
zero, to -3 at the bottom. This display is only seen when
you half depress the shutter release button. There are two
tick marks between each digit, thus dividing the scale into



1/3 EV. This does not change, even when you have invoked
exposure compensation in 1/2 stop increments. The differ-
ence is that when you are using 1/2 stop EV compensation,
the line that is the indicator will stop at a digit, or halfway
between the two digits (and thus halfway between the two
1/3rd stop

tick marks.) When you are in P, A, or S mode, this vertical
viewfinder indicator (Minolta calls it the Meter Index) merely
indicates what compensation you have dialed in. It does not
indicate any information about the metered exposure val-
ues. (This camera permits +/- 3 EV compensation if you
select 1/3 EV increments, or +/- 2 EV if you select 1/2 EV
increments). In M mode, the Meter Index does indicate the
difference between the metered EV value “correct exposure”
and the EV value to which the camera is set, with the me-
tered value at the null point of zero. If the difference is >
3EV, there is a flashing triangle at the top (if you are over-
exposing relative to the metered exposure) or at the bot-
tom. However, in M mode, if you have dialed in exposure
compensation, a second pointer indicates your exposure
compensation.

e Minolta 7xi shows +/- 4 stops in 0.5 steps in the
viewfinder and in the LCD window.

NIKON

e F5 only shows +/- 2 EV in the viewfinder in 1/3-EV incre-
ments.

e F4s is not recommended for the following reasons. It has
only +/1 EV and no shutter speeds longer than 1 second in
manual mode. With the F4s in manual mode, bracketing in
1/3 stop increments can only be done by adjusting the
aperture. But the F4 can bracket exposures in 1/3 stop
increments by using the exposure compensation dial. While
not as quick as other Nikons, you still have a way to control
the shutter in 1/3 stop units.

e F100 shows +/- 2 EV in 1/3-EV increments, or it can
show +/- 3 EV in 1/2-EV increments. Lack of mirror lockup
on such a high end camera is a big disappointment. Other-
wise this is a winner.

e N90S not recommended. It has only +/- 1 EVin 1/3
increments, no mirror lockup.

e N8008s has +/- 2 in 1/3s. However shutter speed can’t



be adjusted in 1/3's in manual mode.

e Nikon N8O is a great camera for the advanced amateur.
It has spot metering, depth of field preview, and viewfinder
info with +/- 3EV (LED readout very small & hard to read)

OLYMPUS
e Olympus OM-4 has at least +/- 3 EV.

PENTAX

e Pentax 645n does have +/-3 EV in the view finder.
Exposure compensation is in 1/3 increments. You can send
it to Pentax and they

will reprogram it to read 1/2 increments.

e The Pentax 67ii medium format camera has +/- 3 EV's in
viewfinder. Looks great!

e Pentax ZX cameras show +/- 3 stops in 0.5 increments.
e Pentax PZ-1P has many pro features including depth-of-
field preview, mirror lockup (prefire type) and
autobracketing. I'm trying to find out about the EV display.
e The Pentax 67ii medium format camera has +/- 3 EV's in
viewfinder. Looks great!

e Pentax ZX cameras show +/- 3 stops in 0.5 increments.
e Pentax PZ-1P has many pro features including depth-of-
field preview, mirror lockup (prefire type) and
autobracketing. I'm trying to find out about the EV display.

Glossary Of Photographic Terms

Adaptor ring. Thin threaded ring that mounts into the front
of lens and allows filters and other accessories of different
diameters to be attached.

AE. Automatic Exposure; refers to the camera’s ability to
meter and execute exposure of light without photographer
involvement. Unless the camera is only AE, the"Program’
mode is the only true AE. Most cameras also offer two
versions of AE that are actually semi-automatic - aperture-
priority auto exposure and shutter-priority auto exposure.
Both of these two require some assistance by the
photographer.



AE Lock (Automatic Exposure). Used to hold or lock an
automatically controlled shutter speed or lens aperture until
the shutter is released.

AF. Auto Focus.

AF-I. (Nikon) Lens with built-in auto-focus drive motor. CPU
is also built in. AF-I Nikkor lenses send information on
distance to the camera body and are classified as D-type AF
Nikkor lenses.

AI. (Nikon) Automatic Index; Nikon’s system for telling the
camera’s exposure meter what the lens’” maximum aperture
is.

AI-P. (Nikon) Auto Indexing with Programmable mode lock.
See Al

AI/S. (Nikon) Automatic Index/Shutter; Nikon’s lens mount
which permits automatic operation in shutter-priority and
program auto-exposure systems.

Agitation. Constant gentle movement of developer, stop
bath or fixer over film or paper during processing. Uniform
agitation helps to assure even development and prevent
spotting or staining.

Ambient light. Existing light that illuminates the subject
without any addition by photographer, such as flash.
Commonly referred to as the existing daylight.

Angle of Coverage. The measure of visual space a lens
encompasses, described in degrees, from side to side
across the horizontal axis of the film in a single frame.
Note: the viewfinders of many cameras show an area
smaller than that recorded on the film.

ANSI. American National Standards Institute, formerly
American Standards Institute, which rates film speed. See
ISO and ASA.



Anti-halation. Light-absorbing dye present in films to
prevent light from spreading around bright highlights
during exposure. Purged during processing.

A-PEN. (Annealed polyethylene naphthalate) A polyester
material used as the base of Advanced Photo System film.
Thinner, stronger and flatter than the acetate base
traditionally used in consumer photographic roll films.

Aperture. A variable circular opening controlled by the
diaphragm through which light passes to the film plane.
Measured in f-stops.

Aperture Preview. An aperture control found on many
upper-model SLR cameras that allows the user to close the
diaphragm to the actual f-stop setting used for exposure to
preview the depth of field available at that setting.

Aperture Priority. Auto-exposure systems wherein the
photographer selects the aperture and the camera selects
the appropriate shutter speed. See AE.

APO. Apochromatic; a type of lens that corrects chromatic

aberration by focusing different wavelengths of light on the
film-plane for improved image sharpness. Especially useful
in telephoto lenses.

APS. Advanced Photographic System; a patented film
design by Kodak in concert with Canon, Fuji, Minolta and
Nikon. The system employs a 24 mm film format, which is
56% of the area of a 35mm negative. Information
Exchange (IX) technology records picture-taking
information on each frame of film and communicates the
data between people, cameras, film and photofinishing
equipment. The choice of three print formats allows the
user to select different print sizes, without changing
cameras or film. APS film is entirely exposed in the camera,
but cropped in printing to render one of three alternate
sizes: classic, HDTV, or panorama. Negatives are returned
to the cassette after processing, so no handling of the
negatives occurrs. Consumers can make the transition from
film to digital imaging using Kodak Advantix film drives,



which enable easy scanning of APS film cassettes into a
personal computer.

APS cameras. Cameras designhed buy Kodak to utilize APS
film. Advantix cameras range from a basic one-time-use
models to more advanced models such as the Kodak
Advantix 5800MRX zoom camera, the industry’s first 5x
auto zoom APS camera.

Artificial light. Refers to any non-natural light source, such
as flash. Some films, commonly denoted as tungsten films,
are designed specifically to be used in artificial lighting
conditions.

ASA. American Standards Association; the standards of film
speed from the ASA are being phased out for the
international ISO standard.

Aspheric. Condition of lens design such that the elements
(glass lenses) are ground and polished so that the curve of
their surfaces does not describe an arc of a circle. A
valuable feature in

reducing distortion in wide angle lenses.

Autofocus. Automatic focusing of lens on subject
determined by selected area or cursor placement.

AV. Aperture Value; an auto-exposure metering mode. See
Aperture Priority.

B. (Bulb) At the B setting, the camera’s shutter remains
open as long as the shutter release button remains fully
depressed. The B setting is used for low-light or nighttime
exposures which exceed in duration the available fixed
exposure settings on the camera.

Ball-head. A pivoting ball joint cradled atop a platform,
which mounts on the tripod. The camera or lens mounts to
a threaded screw on the ball and by virtue of a single
tension handle allows for considerable swing and tilt.

Bellows. A light-tight accordion-like concertina sleeve that



is inserted between camera body and lens. Allows for
extended variable focus adjustment. Commonly used for
both large format cameras and macrophotography between
ratios 1:1 and 10:1.

Bleacher. Chemical used in print processing to eliminate or
reduce dye density.

Bracketing. Photographs created at different exposures,
generally in a series around the same compositional
framing. Bracketing often refers to over- and under-
exposing the film on both sides of what the camera’s meter
has suggested is correct.

C-41 process. Developing process for the majority of color
print or negative films.

Cable-release. Flexible wire or electronic cable that plugs or
threads into the camera, allowing the shutter to be
released or held open with minimal vibration.

Camera obscura. Origin of modern cameras. A darkened
room or box in which exterior light rays pass through a
small hole and exhibit an inverted representation of the
subject on a surface arranged to receive the image.
Aristotle first mentioned the concept in the 4th century B.C.
In the mid 1800s the image was recorded on a light-
sensitive medium, creating the first “camera.”

Capacitor. Mechanical unit in a flash which stores and
releases pulses of electricity to fire the bulb, releasing light.

Catadioptric lens. A

lens built with a combination of mirrors and glass elements.
The light path is folded by the mirror surfaces, permitting a
reduction in overall length and weight compared with
conventional lenses of equivalent focal lengths. Catadioptric
lenses generally

have a fixed aperture opening. Often referred to in photo
slang as mirror lens.



CCD. Charge-Coupled Device; electronically light-sensitive
surface commonly used in autofocus systems and digital
cameras.

Center-weighted metering. Exposure metering in which
correct exposure is determined when the camera reads a
concentrated area in the center of the focusing screen,
generally 9-12 mm in diameter, for approximately 75% of
the camera’s exposure reading. Some cameras offer
adjustment of the area within the center. Useful when
specific areas are the basis for the exposure rather than the
entire scene.

Chromatic Aberration. Color distortion in an image
produced by a lens that cannot bring the various colors of
light to focus at a single point.

Chromogenic film. Film that creates a dye image rather
than a silver-based image when processed with the dye-
coupling process of C-41 or E-6. Applies also to
monochromatic films designed to process in standard color
film chemistry.

Circles-of-Confusion. Rings of out of focus light that appear
like donuts of various sizes in an image. Generally the
result of unfocused points of light or highlight when using a
catadioptric lens.

“click-stops”. Settings on the aperture dial, which can be
felt to click into place at each definable interval.

Clearing agent. A chemical that neutralizes hypo in film or
paper, reducing wash time and helping to provide a more
stable image.

Close-Up. The general term for pictures taken at relatively
close distances, from 1/10 life-size (1:10) to life-size (1:1).
Photography in this range is commonly called
macrophotography. For greater than life-size magnification
see micro.



Close-up lens. Elements attached to the front of the main
lens that allow for focusing at close distances. Most close-
up lenses attach like threaded filters.

Coating. A layer or multiple layers of thin, transparent,
anti-reflective materials applied to the surface of lens
elements to reduce light reflection (flare) and to increase
the amount of transmitted light, improving contrast.

Color balance. Property of film that refers to the type of
lighting under which accurate colors will be rendered on the
film. Daylight films are balanced at 5,500° Kelvin and
tungsten films are balanced at 3,200° Kelvin.

Complimentary colors. Color (cyan, magenta or yellow)
resulting from the subtraction of a primary color (red, blue
or green) from white light.

Contact Print. A print created by placing a negative directly
in contact with sensitized paper, with their emulsion
surfaces facing, and exposing them to light. Yields an
image of matching size.

Contrast. Relative difference between light and dark areas
in a negative, print, transparency or digital image. A great
difference is called high contrast while a small difference is
called low contrast. Increased contrast creates greater
apparent sharpness.

Contrast Grade. Description of the visual contrast rendered
by grades of photographic papers, which enable you to get
good prints from negatives of different contrasts. Soft = 1,
medium = 2, hard = 3, extra-hard = 4, and ultrahard = 5.
Use a soft contrast grade paper with a high contrast
negative to get a print that most closely resembles the
original scene. Use an extra-hard contrast grade paper with
a low-contrast negative to get a normal contrast result.

Conversion filters. Color filters designed to compensate for
the variance in color balance between film and lighting of
subject.



Converter. See teleconverter.

Covering power. Area of a lens that will produce an
acceptable image. Must exceed
film format to avoid vignetting.

D1. (Nikon) Fully digital camera based on a Nikon 35 mm
body design (the F5) with fully integrated 35 mm lens and
flash acceptability.

Daylight film. Color film balanced for exposure in natural
light at 5500° Kelvin.

DDG technology. (Fuji) Distinctive Developing Grain;
patented Fuji color film emulsion technology.

Degree of Inclusion. An aesthetic term describing the the
measure of the depth of space seen by a lens at a
particular aperture setting. In other words, the objects that
are included as perceivable objects in the image. It differs
from Depth of Field in that the objects need not be clearly
in-focus, merely perceivable.

Depth of Field. The range of acceptably sharp focus in front
of and behind the distance the lens is focused on; changes
depending on aperture selected.

Depth of Field Preview. See Aperture Preview.

Depth of Focus. Distance the film (or printing medium) can
be positioned on either side of true focus and continue to
maintain an accurately sharp image.

Diaphragm. A collection of overlapping metal blades in a
camera that can be manipulated to form an opening of
variable size through which light passes to the film plane.

Digital image. An image created by a body of electronic
data, made visible on computer or like screen.

DIN. Deutsche Industrie Normen; German designation for
rating film speed, akin to ASA, now replaced by ISO.



Dynamic Range. The film’s ability to record a range of
tonalities.

DX-Coding. Code printed on film cartridges that provides
film characteristics such as speed and exposure number to
the camera via sensors in the film cartidge compartment.

Diopter. A measure of lens power equal to the reciprocal of
the focal length in meters. It may also refer to a
supplementary close-up lens that screws over the camera’s
prime lens as a filter. The resulting combination allows the
lens to focus at a closer distance than it could otherwise.
Diopter filters are available in various strengths, designated
by their diopter powers. A plus 4 filter has a focal length of
1/4 meter, written as 4X.

E-6 processing. Positive film (color slide) processing system
used widely on most films except Kodachrome.

ED. Extra-low Dispersion; Nikon’s APO glass.
EF. (Canon) Electronic Focus; Canon’s auto-focus lenses.

EI. Exposure Index; a number representing any
combination of aperture and shutter speed which will
provide correct exposure for a particular situation. See EV.

Element. One piece of glass comprising the internal optics
of a lens. See Group.

EOS. (Canon) Electronic Optical System; Canon’s auto-
focus cameras and accessories.

EV. Exposure Value; A number that represents available
combinations of shutter speed and aperture offering the
same exposure effect when scene brightness remains the
same. Each EV number can be applied to various shutter
speed and aperture combinations.

Exposure. Light striking a sensitized chemical material, film
or paper emulsion, or digital recorders to create an image.



Exposure compensation. Photographic technique, via a dial
on the camera body, that enables the photographer to vary
the final exposure setting from those measured by the
camera’s light meter.

Exposure Latitude. The degree to which an exposure can be
over- or under-exposed and still look acceptable.

Extension tube. A light-tight, non-optic (hollow) unit,
designed to fit between the prime lens and the camera
body, which magnifies the image projected on the film
plane for close-up work. Extension tubes are measured in
millimeters. A tube’s magnification can be calculated by
dividing its length into the focal length of the prime lens.
Example: a 25mm extension tube with a 50mm lens
renders an object 1/2 life size (1:2) on the film.

Eyepiece. On cameras the term applies to the area
containing the viewfinder through which the image is
initially viewed. For other optical devices see Ocular.

“Fast”. A relative term used to describe films and lenses
that are sensitive to low light.

Fill-Flash. Exposure consisting of a combination of flash and
ambient light.

Filter. Supplemental lens or material designed to prevent
selected wavelengths of light from acting upon the
recording medium (film, CCD, paper, etc.).

Fisheye. An ultra-wide angle lens that is uncorrected for
distortion. Straight lines increasingly distort away from
optical center of lens.

Flare. Overexposure of parts of an image caused by stray
light that passes through the lens, but is not focused to
form the primary image. Often caused by light bouncing off
internal air-to-glass surfaces. May degrade overall image
quality.



Film Speed. See ISO.

Focal Length. The distance from the optical center of a lens
to the image plane when the lens is focused to infinity.

F-Stop. the setting of an adjustable lens aperture, as
indicated by the f number.

Gimbal. Attachment that maintains camera/lens alignment
on a chosen axis regardless of the angle or any motion of
its support. Generally the gimbal replaces the tripod head
or ballhead as the primary structure for attaching the
camera/lens to the tripod.

Glossy. Describes a shiny finish or surface on a print.

Grain. Groups of processed silver halides formed to render
the image. The terms “fine” (low ISO), “medium” and
“course” (high ISO) are used to describe the visible
structure of the grain in processed film. See ISO.

Gray Market. Photo-imaging products sold without the
original manufacturer’s warranty for the country in which
the product is being sold. Generally refers to imported
products retailed in the USA.

Group. Two or more elements cemented together within a
lens. Lenses are described as having a certain number of
elements in a certain smaller number of groups.

Guide Number. The power of a flash in relation to film
speed. Guide numbers are quoted in either meters or feet.
Used to calculate the f-stop for correct exposure as follows:
f-stop = guide number/distance.

Half-frame. Cameras that utilize 35 mm film, but reduce
the frame-size to half of normal by virtue of a modified
shutter design. A 36 exposure 35 mm roll of film will
produce 70-76 photographs.

Hot Shoe. A mounting device, usually built onto the top of a
camera, that enables a flash unit to be mounted on and



triggered by the camera.

Hyperfocal Distance. The distance setting on a lens that
affords the maximum depth of field for a given aperture.
The closest point of focus where the depth of field includes
infinity.

Iris. See Diaphragm.

IF. Internal Focus; a focus system wherein lens elements or
groups move within the lens barrel, but the barrel length
remains fixed and the front element does not rotate.

IF-ED. (Nikon) Telephoto lenses that combine IF and ED
functions.

IR. Infrared; wavelengths of non-visible light at
approximately 720 nm.

IR lens setting. Small red line or mark beside the focus
mark on the lens barrel to which focusing must be adjusted
when using infrared film.

ISO. International Standards Organization; the numerical
representation of a film's sensitivity to light. A high ISO
number indicates the film is more sensitive and requires
less light for a proper exposure. The higher the ISO the
grainier the processed film. See Grain.

Large-format. Cameras that utilize a sheet film base of 4 x
5 inches or larger in size.

Latitude. Film characteristic that describes the variance
from proper exposure that will still provide acceptable
results.

LCD. Liquid Crystal Display; electronically energized
particles organized to represent symbols, numbers and
letters in a viewfinder and/or top display window.

LED. Light



Emitting Diode; used for a variety of read-out information
in viewfinder and display panels.

Light Leak. See Flare.
Long Lens. Slang for a telephoto lens.

Macro Focusing. (zoom lenses) Feature that moves the lens
group(s), enabling the lens to focus closer than the normal
focusing distance for close-up shooting.

Macro lens. Lens optically corrected to allow for peak
performance at close focusing distances.

Macrophotography. See Close-up.

Matrix Metering. Exposure metering where the correct
exposure is determined when the camera reads multiple
segments in the selected scene, individually analyzing
values and rendering exposure. Many advance matrix
exposure systems use stored reference data and distance
values for evaluations.

Matt. Describes non-shiny finish or surface on a print.

Maximum aperture. Widest possible diaphragm opening, or
f-stop, that a particular lens can achieve.

Medium-format camera. Camera that utilizes film based on
6 cm width format. Film formatting commonly ranges from
6x4.5cmtobx 17 cm.

Micro. Photographs created at magnifications greater than
life-size up to 50X (50:1). Beyond 50X is generally
considered photomicrography.

Minimum aperture. Smallest possible diaphragm opening,
or f-stop, that a particular lens can achieve.

Mirror-lens. See Catadioptric.

Monochromatic film. Black & white film.



Monopod. Single-leg device for stabilizing camera and lens.

Negative Film. Often referred to as print film, where image
tones are reversed in relation to the original.

Neutral density filter. Glass filter used to reduce light
intensity without altering color. Filters are calibrated and
sold by the “stops” of light they will reduce - 2X, 4X, etc.

Normal lens. Lens most commonly supplied with the
camera body in 35 mm SLRs, with a focal length roughly
equal to the diagonal measure of the picture format.
Commonly understood to equal that which the viewer
“sees” with his unaided eye. Also called a standard lens.

Objective (object lens). The optical element nearest the
subject when viewing through a telescope, binoculars,
microscope or other optical device. “Front element” is the
common or lay term for the objective lens. The objective is
generally coated to enhance light gathering and reduce
reflection.

Ocular. The optical element nearest the eye when viewing
through a telescope, binoculars, microscope or other optical
device. “Eyepiece” is the common or lay term.

“Opening up”. Increasing the diaphragm to a wider lens
aperture.

OTF. Off the Film-Plane; a metering system which measures
the light bouncing off the film, rather than simply
measuring the light entering the lens. Critical for TTL
automated flash exposure.

Panchromatic (Pan) film. Film yielding monochromatic
response to all colors of the visual spectrum.

Panning. Pivoting the camera on a vertical axis while
following a horizontally moving subject. Combined with
appropriate slow shutter speed, it can create image with
sense of motion (blur).



Panorama camera. Any camera format that produces an
image at least 3 times wider than tall.

Panoramic camera. Camera in which the film moves past a
narrow vertical slit while the lens rotates on a vertical axis.
Most utilize a wide-angle lens and produce an image with a
curved horizon perspective. Most common commercial
versions are in 35mm and medium format.

Parallax. Difference in perspective between viewfinder and
the picture-taking lens. Common trait of compact cameras.

PC. Positive Connection; connection from camera body (or,
in some cases, lens) to a flash which is not (or cannot
be) fired from the hot shoe.

PC. Perspective Control; feature of a lens that allows the
photographer to shift several elements (or groups) off axis
relative to film. Often used in architectural photography for
correcting converging lines in elevated subjects. Sometimes
referred to as a shift-lens.

Pellicle. A fixed semi-transparent mirror that replaces the
traditional flip-up mirror common in most SLR cameras.
Reflects a portion of the light to the finder system and
passes a portion to the film plane, offering faster response
to the shutter.

Pentaprism. A five-sided mirror-prism complex used in SLR
cameras that allows the photographer to right-read or see
exactly what will appear on the film in the correct aspect.

Photomicrography. Photographs created using additional
maghnification equipment such as a microscope in
magnifications greater than 50X.

Polarized. (light) Wavelengths of light directed to vibrate at
right-angles to their path; appear richer and more
saturated in tone when rendered on film.



Polarizing filter. Colorless gray filter used to block errant
wavelengths of light from passing into the lens, rendering
richer, more saturated images.

Positive film. Often referred to as slide film. When exposed,
it carries a positive image, or one that replicates in color
and tone what the photographer saw. Utilizes three
emulsion layers atop a petroleum base.

Primary colors. Wavelengths of light - red, blue and green.
Print Film. See Negative film.

Prism. Corrects the orientation of images entering binocular
lenses. Roof prisms (straight barrel) are preferred in
compact binoculars because they are usually smaller, more
streamlined and better able to tolerate rough treatment.

Rangefinder camera. Non-SLR camera utilizing a viewfinder
that focuses by comparing and aligning two distinct angles
on the same subject.

Rear Curtain Synch. Flash mode in which the flash is timed
to release light in the moment prior to the shutter curtain
closing (as opposed to just after the curtain opens). Often
used with moving subjects to allow for a sense of motion
while freezing key elements with a burst of light. Also
known as Second Curtain Synch.

Reproduction Ratio. The size of the image recorded on film
divided by the actual size of the subject. Used in
macrophotography to express the magnification of a
subject. For subjects located farther away from the camera,
the reproduction ratio equals the lens’ focal length divided
by the shooting distance. For example, a subject shot with
a 200 mm lens at two meters would be rendered at a 1:10
reproduction ratio.

Resolution. The ability of a lens or photographic material to
reproduce small details; measured in lines per millimeter.



Ring flash. Circular loop of electronic flash tube that affixes
to the front of lens, providing flat illumination for small and
macro subjects.

Secondary color. See Complimentary color.
Second Curtain Synch. See Rear Curtain Synch.

Selective focus. Combination of focus and shallow depth of
field that allows subject to be visually isolated from
surrounding elements.

Shift-lens. See Perspective Control.

Shooting Distance. The distance between the subject and
the film plane.

Shutter-Priority. Auto-Exposure system wherein the
photographer selects the shutter speed and the camera
selects the appropriate aperture.

Slide film. See Positive film.

“Slow”. A relative term used to describe films and lenses
that require strong light or long exposure to function
effectively.

SLR camera. Single Lens Reflex; camera that allows the
photographer to see the scene through the lens via a mirror
and prism system that describes the image on the film in
the correct orientation. See Pentaprism.

Speedlight. (Nikon) Nikon’s flash units for 35mm cameras.
Speedlite. (Canon) Canon’s flash units for 35mm cameras.

Spot-metering. Exposure metering in which correct
exposure is determined when the camera reads a
concentrated area in the center of the focusing screen,
generally 4-6 mm in diameter, for approximately 100% of
the camera’s exposure reading. Useful when highly specific



areas are the basis for the exposure rather than the entire
scene.

Standard lens. See Normal lens.

“Stopping down”. Decreasing the diaphragm to a smaller
lens aperture.

Subtractive primary. See Complimentary color.

T. (Time) At the T setting, the shutter remains open until it
is closed by the photographer.

T-Graina technology. (Kodak) Patented Kodak color film
emulsion technology.

35mm camera. Cameras that utilize 35mm roll-type format
film.

35 mm format. Film designed in an aspect ratio of 2:3, with
a coverage area of 864 square mm. The only film format
offered in all of the following: black-and-white negative,
color negative and color slide and in a variety of film
speeds up to ISO 1600, as well as special purpose types
like infrared.

Teleconverter. A multi-element lens-unit specially designed
to fit between the prime lens and the camera body which
magnifies the characteristics of a prime lens by a given
factor. Generally teleconverters are 2X, which increase the
magnification (focal length) by 100% and 1.4X, which
increase it by 40%. Teleconverters cause light loss,
“slowing” the lens - subtract two stops for the 2X and one
stop for 1.4X. Also called tele-extenders.

Telephoto. A lens whose focal length is longer than the
diagonal measurement of the film used. Also called a “long
lens.”

Tripod. Three-leg stabilizing assembly on which the camera
or lens can be mounted for greater stability and control.
See Ball-Head.



TTL. Through The Lens; viewing and/or metering through
the picture-taking lens.

Tungsten light. Artificial light source at temperature of
3200° Kelvin.

Tungsten-light film. Film balanced at a temperature of 3200
Kelvin to render natural results in tungsten, or artificial,
light.

Type C Print. Standard method of printing color negatives
into positive prints.

Type R Print. Method for printing transparencies into
positive prints without making an inter-negative.

UD. (Canon) Ultra-low Dispersion; see APO.

USM. (Canon) UltraSonic Motor; Canon’s fastest, quietest
auto-focus lens mechanism.

UV filter. Filter that absorbs UV wavelengths. Filter appears
colorless.

View camera. Large-format camera in which image is
viewed and focused on ground glass positioned at film
plane, replaced by a holder containing film sheet prior to
exposure.

Vignetting. Clipping or softening of picture edge through
interference of light. Generally results in blackened or dark
area along perimeter of image.

Watt-second. Light output created by one watt of electricity
burning for one second.

Working Distance. The distance from the front of the lens
surface to the subject. Working distance is most often used
in close-up photography, especially when shooting a shy
subject, such as an insect, or when the lens may hamper
lighting. Not to be confused with shooting distance.



UV. Ultra-violet light; light having wavelengths shorter than
4000 angstrom units.

White light. Visible illumination that contains all
wavelengths of the color spectrum between approximately
400 nanometers and 700 nanometers.

Wide-angle lens. Short focal length lens with angle of
coverage between 62° and 94° for a 35 mm camra.

X-Sync. The maximum or fastest shutter speed at which
electronic flash pictures may be taken.

Zoom lens. Lens which is continuously variable between
two fixed focal lengths (minimum and maximum) while
maintaining focus.
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