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densities, hence refraction of light is mini-
mal. A powerful lens is then necessary to
focus incoming light onto the retina of the
trout. The lens of the trout’s eye is so pow-
erful that it is roughly spherical and actually
protrudes through the pupil. Despite the
high power of this lens, it is remarkably
free of visual distortions, another miracle of
evolution.

In order for the human eye to focus on
both near and far objects, the lens must
change shape to increase or decrease its power. While
at rest, our eyes are focused at infinity, allowing us to
see distant objects effortlessly. To read something up
close, our lens power increases until the material
focuses correctly. As we reach the age of forty-five and

- older, our lens loses
much of its

Diagram 1: The Human Eye ability to
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need for
bifocals or reading
glasses for close work.

In contrast, the lens of the trout does not change
shape to focus as it does in the human. Rather, the
entire lens move$ in a plane forward and backward to
focus an image in the back of the eye (Diagram 2).
While at rest, the trout’s eye is focused at

Diagram 2: The Trout Eye

Optic Nerve

Lens

Cornea

approxi-
mately three
to four inch-
es forward and
slightly upward.
The eye always
remains focused at
infinity, looking lateral-
ly, backward, down, and straight up. When
the trout’s lens is retracted in a focusing
effort, the fish is able to see forward to
infinity while the focus of other positions of gaze
remains essentially unchanged. In this way the trout
may actively focus its eyes only looking forward, while
the remainder of its visual field is focused in the dis-
tance. Because the lens of the trout eye is very power-
ful, objects from approximately six feet and beyond
are all in focus on the retina at the same time when
the fish gazes at distant objects.

It may seem confusing how so much information
about the peripheral environment could possibly be
perceived at the same time by the trout. As with
humans, the trout probably has an area of conscious
awareness in its most developed field of gaze looking
forward. The peripheral fields of gaze are probably
subconsciously perceived until movement or contrast
is detected and draws the conscious attention of the
fish. Carrying this analogy to the human visual system,
we commonly perform tasks with our central vision
without being continuously aware of the details in all
of our 180 degrees of peripheral vision. Typically we
do not notice objects in our peripheral fields until
changes occur in color or movement to draw our
attention to these areas.

Contrast in color and hue between objects helps us
discriminate them more clearly, particularly at low lev-
els of light or at the limits of resolution. This becomes
particularly important for the trout. Although the trout
cannot sharply see an overhead predator or the sil-
houette of a fisherman in its peripheral vision, the
movement of these objects against a contrasting back-
ground draws its attention and the trout flees for
cover. Many fishermen through trial and error—most-
ly error—are well aware of this fact and have learned
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Photo 1A. Depicts bow the buman
eye sees a standard dry fly from
underwater.

4-*

Photo 1B. How the troui sees the
same dry fly at a distance of one
Joot. The fIy's details are jost,

R

-

GORDON BYRNES PHOTOS
Photo IC. How the trout sces the
same fly at a distance of six inches.

Phoro ID. The trout reaches maxi-
mm visual discrimination at three
inches from the fly. The fly's details
become visible.

ows to help judge distance and direc-
tion. The fact that trout not infre-
quently miss the fly during a strike
points to a certain lack of sterecacuity.
Certainly the fish is successful most of
the time. Proving that stereoacuity is
not necessary for trout to feed or sur-
vive are the numbers of hook-injured
monocular fish that survive and feed
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If ever something fishy deserved the centerfold, Tiemco is it. This is one sexy
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