Llimois Academy of Sctence Transactions, Vol. 46, 1953

ARTHUR G. VESTAL
University of I llinois, Urbana

COMPOSITION DIAGRAMS FOR FORESTS

There is still much room for new
methods in obtaining field data for
study of vegetation and in summariz-
ing and depicting the facts after they
are found. One rather simple way
of showing the character and make-
up of a forest is by use of COMposi-
tion diagrams and tables, Such dia-
grams show for a forest area or for
a set of plots the average size and
the numBer of the trees of each im.-
portant species. The species are ar-
ranged in order of some measure of
relative importance, here basal ares
per acre. (Basal area of an individual
tree is the cross-sectional area in
Square feet of its trunk, measured at
breast height.) For each species a
bar or rectangle shows by its height
the number of trees per acre; by its
width, basal area per tree. The area
of a bar shows basal area per acre. It
is a fairly dependable measure of rel-
ative significance of that species in
terms of bulk or of area covered.
Numerical values of these and related
quantities are shown in the composi-
tion table.

‘ Acer saccharum,................
Quercus rubra..,.... .., ... "
Ulmus rubra (U. fulva).........

Ulmus americana
Tilia americana
Quercus muhlenbergii
Quercus macrocarpa,
Fraxinus quadrangulata
Fraxinus americana
Celtis occidentalis
Juglansg nigra
Aesculus glabra

The first example (fig. 1) shows
the make-up of a little-disturbed old-
growth stand near Urbana that has
been much studied. The 52-acre sam-
ple is complete except for smaller
trees of the eight most common
species, for which the numbers were
estimated from values for all sizes
in 12.8 acres and from all larger
trees in 39.2 acres. It covers the
upland part of Brownfield Woods
(omitting a flood-plain area and the
outer margins). All trees three inches
in diameter or larger are included.
The survey was made the autumn
of 1939. The twelve leading species,
with symbols, are shown below.

As may be seen from the table, the
thirteen minor species make up less
than two percent of the stand.

It is seen at once that there is great
difference among the species and lit-
tle relation between average size and
number of trees.

Three species attained enormous
dimensions in this forest, bur oak 54
inches diameter, yellow oak 49.5
inches, walnut 44.5 inches (estimated

............ hard maple HM
-«..(northern) red oak RO
........... slippery elm SE
............. white elm WE
....... basswood, linden L

............. yellow oak YO
............... bur oak BO
............... blue ash BA
............. white ash WA
............. hackberry H

........... black walnut BW
............... buckeye B
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Fre. 1.—Composition diagram and table for 52 acres of upland mixed forest in
Brownfield Woods in 1939.

from largest stump). These have
been on the decline for some years,
with few small trees to replace them.
Some cutting over many years, most-
ly of oaks and walnut, has greatly
accelerated the increase of hard
maple, represented in 1939 by three
times as many small and middle-
sized trees as are necessary to main-
tain the observed population of 124
large maples (18 to 36 inches d.b.h.).
Consequently the diagram shows a
small average size (9.8-inch d.b.h.)
with very high density (nearly 57

per acre: 2,958 maples in all). Only
one species, red oak, shows large
average size as well as fairly high
density.

The second diagram and table (fig.
2) are for a large sample in the
same forest from the same 1939 sur-
vey. It comprises 16 plots each of
0.8 acre size. These differences show
in the diagrams: hard maple has
nearly 8 more trees per acre; white
elm is in 8th place (instead of 4th) ;
bur oak is in 10th place (instead of
7th). This 24.6-per cent sample is a
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less faithful reflection of the stand
as a whole than one might expect.
The same may be true in greater
degree for many smaller forest sam-
plings commonly thought to be ade-
quate.

The third diagram and table (fig.
3) are for the same 16 plots as re-
surveyed 12 years later by Dean T
Cortright. We now note a change in
the appearance of the diagram as a
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whole: it is lower and broader, show-
ing that most species have inereased
in average size and decreased in num-
ber of individuals. Hard maple, with
4% fewer troes per acre, has ad-
vanced in bulk from 29.4 +to 32.99%
of stand. White elm is up from 8th
place to 4th. Linden, yellow oak,
both species of ash, buckeye, and the
minor species have lost ground. Two
minor species have been lost, one
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6. 3.—Same 16 plots 12 years later, 1951.

(black cherry) is now represented by
one new tree. For all species, trees
per acre are down from 126 to 114.

The other stand used for illustra-
tion is in the main timberbelt of
Qalt Fork, something over 20 miles
downstream from Brownfield. It was
surveyed in 1949-50 by James .
Coates. Tts diagram (fig. 4) is strik-
ingly different, in opposite direction
from the last. It is tall and narrow,
as are most of its bars for individual
gpecies. This obviously represents a
stand of mostly smaller trees and
higher density. This is due prob-
ably to poorer site and to a history
of disturbance, including consider-
able cutting. It is rich in species,
93 of them in 4.8 acres. The east
side is close to the edge of the stand,

and includes several species mnot
found in the interior. Species here
that are not found in Brownfield are
white oak (second in importance),
and among minor species pignut
hickory, black oak, sassafras, and
boxelder.

Diagrams and tables such as these
are only one of many devices for giv-
ing information about a forest. Many
other types of summary, especially
stand tables (which show the num-
bers of trees in successive diameter-
classes) are also useful and for cer-
tain purposes more appropriate.
However, composition diagrams and
tables do present much significant
information in a minimum of space,
and do so in readily understandable
form.
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Fre. 4—Diagram ang table for 4.8 acres of upland mixed forest near Homer, 1950,
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In a conversation following the:
presenting of this paper at the Ma-
comb meeting, Dr. Leon S. Minckler
stressed the desirability of supple-
menting the composition diagram by
gsome form of graph showing dia-
meter-distribution for the stand as
4 whole ov for some of the principal
gpecies. If such a graph can be com-
bined with or incorporated into the
composition diagram, much more in-
formation can be shown. In any
case, a stand table or stand graph
can usually be supplied in addition.

One of the simplest and most com-
pact forms of graph showing dia-
meter distributions is that deseribed
in a probably little-known article
by J. Paczoski (1928). His figures
show a curve (apparently smoothed)
for each species, indicating range
and proportions of the different size-
classes. Different kinds of line (solid,
dashed, dotted, ete.) are used for
different species. Not more than six
or seven species can ordinarily be
shown thus in a single compact fig-
ure, but more than one figure can
be supplied.

A week later a letter and memor-
andum arrived from Dr. Minckler;
he had experimented with diagrams
for 21.8 acres of forest in southern
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line graph for the stand, showing
diameter-distribution by one-inch
classes. In one diagram he used, in-
stead of basal area, cubic volume of
average tree as the measure of size.
Another measure he snggested is dia-
meter of average tree; of the three
measures, volume is closest to reality.
Tn this same diagram Dr. Minekler
used one of several possible ways of
dividing the bar for a species into
size-classes. He showed a narrow
part for pole-sized trees (4.6 to 10.5-
ineh diam.) just atop a broader part
for trees of saw-timber size (10.6-
inch d.b.h. and larger). Thus white
oak poles, 10 per acre, average 2.4
cu. £t. in volume. Larger white oaks,
5.5 per aere, average 20.7 cu. ft.
per tree. The combined height of
both parts of the bar is the same as
if the species had not been divided
into two size-classes. Another in-
novation was his printing of numeri-
cal values for volume directly at each
bar in the diagram.

These experiments illustrate again
the wide range of possible new ways
of representing field counts and
measurements graphically. It is
hoped that Dr. Minckler and others
will develop still other new forms of

Tllinois. In these he superposed a diagram.
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