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Given a set of presence-or-absence records 
of species in quadrats, X2 is calculated be-
tween all species-pairs. The species with 
max.  Σ x2   carries  most  information,  and   
k ≠ j 
subdivision on this species provides 
valuable ecological information. [The SCI® 
indicates that this paper has been cited over 
145 times since 1961.] 
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"Ecologists go into the field, lay down 
sample areas called quadrats, and list the 
species in them; they finish with a table of 
the presence or absence of many species in 
even more quadrats. They then want to sort 
the quadrats into groups representing differ-
ent types of vegetation. Existing European 
hand-sorting methods were uncomfortably 
subjective, and I felt they were no concern 
of mine. However, in 1953 I appointed a new 
member to the staff of the Southampton 
botany department —a short, square, vigor-
ous ecologist named Joyce Lambert. She 
was convinced that there could be a mathe-
matical means of doing the job, and insisted 
that I find it. I remembered that Goodall 
had tackled the problem, and reread his 
paper.1 It was brilliant; it suggested a means 
by which the problem might be solved, 
without quite solving it. 

"Goodall calculated a measure of associ-
ation, x2, between all pairs of species. If 
there were enough high values, the set was 
heterogeneous, and should be divided; he 
aimed to find the most informative species, 

and to divide the set into those quadrats 
which had, and those which had not, this 
species —what we now call a 'divisive 
monothetic' classification. He used the 
most abundant species, which is usually the 
wrong one. I suspected that the right species 
was the one with the highest X2 column 
total, though I could give no mathematical 
reason. I wanted a simple test problem; 
Lambert found me an area in the New 
Forest, burnt in patches by passing trains. 
Could the method find the burnt patches? It 
could, branding them as of minor impor-
tance, making its main division along a line 
which proved to be a major soil difference 
whose existence we had not suspected. We 
wrote a computer program and tried it on 
other areas, and it always worked admira-
bly. But why did it work? I approached 
several statisticians who told me that the 
method was invalid and the results would be 
meaningless. But they weren't, and I eventu-
ally thought up an implausible explanation 
which an editor was willing to publish. 
Other people tried it, wrote programs for 
their own computers, and the method be-
came well known. In 1963 we even dis-
covered why it worked, and we became re-
spectable. 

"I wouldn't advise reading the paper now. 
The algebra is not quite accurate, the expla-
nation given is unsound, and x2 is not the 
best model —it was later superseded by an 
information statistic. So why is the paper 
still cited? I think it is simply a respect for 
history. It was the first method of its kind, 
and has had many successors.2 Its use is now 
worldwide, but this paper is where it began, 
and citation represents a kindly acknowl-
edgement of the fact. It brought me no im-
mediate honours, but it launched me on a 
career of numerical classification which 
took me to Australia and later brought me 
an honorary doctorate and an O.B.E. But 
the credit really belongs to Lambert, without 
whose infuriating persistence I would never 
have started the work." 
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