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ture that held paint containers, and these
dripped a pattern corresponding to the
wind’s trajectory onto a canvas on the
ground. As another large storm began to
move through, we decided to retreat in-
doors, leaving the structure to paint
through the night. The next day the storm
had passed—and the image it left behind
looked like a Pollock!

Suddenly, the secrets of Jackson Pol-
lock seemed to fall into place for me: he
must have adopted nature’s rhythms
when he painted. At this point, I realized
I would have to head back into science to
determine whether I could identify tangi-
ble traces of those rhythms in his artwork.

Art Anticipates Science
DURING POLLOCK’S ERA, nature was
assumed to be disordered, operating es-
sentially randomly. Since that time, how-
ever, two fascinating areas of study have
emerged to yield a greater understanding
of nature’s rules. 

During the 1960s, scientists began to

examine how natural systems, such as the
weather, change with time. They found
that these systems are not haphazard; in-
stead, lurking underneath is a remarkably
subtle form of order. They labeled this be-
havior “chaotic,” and a new scientific
field called chaos theory grew up to ex-
plain nature’s dynamics. Then, in the
1970s, a new form of geometry emerged
to describe the patterns that these chaot-
ic processes left behind. Given the name
“fractals” by their discoverer, Benoit
Mandelbrot, the new forms looked noth-
ing like traditional Euclidean shapes. In
contrast to the smoothness of artificial
lines, fractals consist of patterns that re-
cur on finer and finer magnifications,
building up shapes of immense complex-
ity. The paintings created by our branch
contraption suggested to me that the
seemingly random swirls in Pollock’s
paintings might also possess some subtle
order, that they might in fact be fractals.

A crucial feature in characterizing a
fractal pattern is the fractal dimension, or

D, which quantifies the scaling relation
among the patterns observed at different
magnifications. For Euclidean shapes, di-
mension is a simple concept described by
the familiar integer values. For a smooth
line (containing no fractal structure), D
has a value of 1; for a completely filled
area, its value is 2. For a fractal pattern,
however, the repeating structure causes
the line to occupy area. D then lies in the
range between 1 and 2; as the complexi-
ty and richness of the repeating structure
increase, its value moves closer to 2.

To figure out how all this might apply
to Pollock’s paintings, I went back to my
lab at New South Wales, where I turned
to the computer for help in quantifying the
patterns on his canvases. It would have
been impossible to perform this kind of
analysis without the precision and com-
putational power provided by such equip-
ment. So I enlisted two colleagues who
had special computer expertise—Adam
Micolich, who was researching fractal
analysis techniques for his doctorate in
semiconductor devices, and David Jonas,
an expert in image-processing techniques.

We started our investigation by scan-
ning a Pollock painting into the comput-
er [see opposite page]; we then covered it
with a computer-generated mesh of iden-
tical squares. By analyzing which squares
were occupied by the painted pattern and
which were empty, we were able to cal-
culate the statistical qualities of the pat-
tern. And by reducing the square size, we
were able to look at the pattern at what
amounts to a finer magnification. Our
analysis examined pattern sizes ranging
from the smallest speck of paint up to ap-
proximately a meter. Amazingly, we
found the patterns to be fractal. And they
were fractal over the entire size range—
the largest pattern more than 1,000 times
as big as the smallest. Twenty-five years
before their discovery in nature, Pollock
was painting fractals.

The Aesthetic Pull 
of Fractals
TAKING THIS SURPRIS ING finding a
step further, I wondered whether the frac-
tal nature of Pollock’s paintings might
contribute to their appeal. Only within
the past decade have researchers begun to
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!  Fractal geometry developed from Benoit Mandelbrot’s studies of complexity in
the 1960s and 1970s. Mandelbrot coined the term “fractal” from the Latin
fractus (“broken”) to highlight the fragmented, irregular nature of these forms.

!  Fractals display self-similarity—that is, they have a similar appearance at any
magnification. A small part of the structure looks very much like the whole.

!  Self-similarity comes in two flavors: exact and statistical. The artificial tree 
(left series) displays an exact repetition of patterns at different magnifications.
For the real tree (right), the
patterns don’t repeat exactly;
instead the statistical
qualities of the patterns
repeat. Most of nature’s
patterns obey statistical 
self-similarity, and so do
Pollock’s paintings.

!  Fractals are characterized in
terms of their “dimension,” or
complexity. The dimension is
not an integer, such as the 1, 2
and 3 dimensions familiar from
Euclidean geometry. Instead
fractal dimensions are
fractional; for example, a
fractal line has a dimension
between 1 and 2. REAL TREE 

Statistical  Self-Similarity
ARTIFICIAL TREE 
Exact Self-Similarity

A Brief History of Fractals
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