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LETTER TO THE EDITOR 

PINE NEEDLES AND TREE STEMS 

J. C. Grace (1987) showed that the projection of a sector of a circle, averaged 
over all direaions, is I/TT times the perimeter. In fact, by a theorem of Cauchy 
(Matern 1956), this is true for any convex figure. The same theorem ensures that the 
expected diameter obtained by calipering a tree from a random direction equals that 
obtained with a diameter tape, regardless of the shape of the stem cross-section. 
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