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area associated with 56 individual logs were collected. For each
individual log, 10 structural measurements of the stage and
immediate area were recorded. These 10 variables (Table 1)
were chosen to quantify the structure of the stage and the
environment associated with a given individual log. Table 1
contains a mnemonic for each of these vaniables, for what each
variable measures, and for methodological descriptions.
Analytical Methods

Variables that can distinguish a drumming log from a non-
drumming log are designated ‘“‘selected variables.” In our
analysis, we view the problem of drumming log selection as one
of identifying variables having the strongest ability to classify
an individual log either as a drumming log or as a non-drum-
mning log.

Discriminant function analysis is the classification of an in-
dividual (or in this instance, a log) into one of two populations
or categories (Fisher, 1936). We are given two classes of logs,
drumming and non-drumming; t measurements have been made
on each log and we wish to find the weighting vector which,
when applied to some newly observed and unclassified log, will
assign this log to one or the other of these classes with the
smallest probability of error. We assume that in the populations
from which the classes are drawn, the t variables have a com-
mon multivariate normal distribution. The vector of weights
(w) which provides the opumum assignment is given by
w =V d, where d is the vector of differences between the t
patrs of means of the two classes, and V is the weighted average
of the dispersion matrices of the two classes.

The analogy with the multiple regression equation b = R-! k
should be evident. Both w and b are vectors of weights. The
vector of differences between group means on the variables (d)
is analogous to the vector of correlatuons between the predictor
variables and the criterion variable (k). R, as in V, is the
weighted average of the disperson matrices of the two classes.
We used the multiple regression equation to determine the vector

nf_ weights. Calculations were done on an IBM 360/65 computer
using the Statistical Analysis System.

RESULTS AND DISCUSSION

Ruffed grouse appear to select drumming logs by
factors not immediately connected with their survival

(Svardson, 1949), so that their log selection is based on
proximate rather than ultimate factors (Lack, 1933).
Ultimate factors are directly connected with an indi-
vidual’s survival, but are dependable and easily per-
ceived predictors of proximate factors (e.g., a given
vegetative structure indicates a high likelihood of
finding food or shelter). One might expect highly
mobile animals such as ruffed grouse to use proximate
factors to sort favorable from unfavorable drumming
logs.

To test whether a log is suitable for drumming,
the information derived from the 10 variables taken
on 22 drumming logs and 34 non-drumming logs was
analyzed by discriminant function analysis. We used
the results of this analysis as the basis for assigning a
log as either a drumming or non-drumming log. The
decision to employ a discriminant function for purposes
of classification implies a prior decision that the log to
be classified belongs to one or the other of the two
groups. The classification criterion is determined by a
measure of generalized square distance, Mahalanokis’ D,
and is based on the pooled covariance matrix.

The results of the discriminant function analysis are
best summarized in a contingency table. The rows of
the table give the actual group to which a log belongs,
and the columns give the group to which the analysis
assigns it. The contingency table (Table 2) for the 56
logs is without correction for a priori probabilities. Of

the 22 logs classified as drumming logs, the analysis
indicates 19 were classified correctly while 3 were
misclassi,ed. Thirty-two non-drumming logs were clas-
sified correctly and 2 were misclassified according to
the discriminant analysis.

TABLE 2: Number of logs classified as drumming oy
non-drumming by the discriminant func-
tion analysis from Newmans Ridge area
in eastern Tennessee.

Predicted group
Drum- Non-
ming drumming Total
Drumming 19 3 22
Actual group
Non-drumming 2 32 34
Total 21 35 56

The vector of weights (W) which provides the op-
timum assignment of a log to the drumming or non-
drumming group is given by w = V-1 d, which is ana-
logous with the b =R~ k of multiple regression analysis.
The elements of b are the weights which we applied to
a log’s scores in assessing the probable outcome of its
classification (Table 3).

TABLE 3: The elements of b are the regression
weights which, when applied to some new-
Iy observed and unclassified log, will assign
it lo either the drumming group or non-
drumming group with the smallest proba-
hility of error.
Variable b
X: LENLOG -.31
X: DIALOG —9.56
Xs HELOGUP 14.36
Xs HELOGDOW —11.53
Xs CONFIG 10.47
Xs TEXTURE —9.33
X: TAXON .85
Xs SLOPEDE 11.77
Xe» DIRLOG =05
X:10ASPECT .00

In order to use our research to assign a log as either
a drumming or non-drumming log, the 10 variables are
first quantified and then a score is calculated on the
discriminate function using the b weights of the mul-
tiple regression analysis as equal to w weights of the
discriminate function. If this score exceeds a certain
critical value, we assign the log to the non-drumming
group; otherwise, it is assigned as a drumming log. The
appropriate cutting score is the half-way mark between
the means of the two groups. By applying the weights
b to the mean values (Table 4) for each variable of
the drumming and non-drumming logs from Newmans
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TABLE 4: Mean values and standard deviation
(§.D.) of drumming and non-drumming

logs from Newmans Ridge, T ennessee.

Variable Drumming logs Non-drumming
logs

mean S.D. mean S.D.
LENLOG 36.34 14.87 30.11 15.28
DIALOG 1.65 96 Yol 1 65
HELOGUP 1.62 54 1.35 66
HELOGDOW 1.63 D7 1.40 67
CONFIG L.2d 1.50 2.67 53
TEXTURE 1.45 i 1.59 49
SLOPEDE 1.59 .85 2.44 1.04
DIRLOG 4.40 1.40 d.17 1.50

-

ASPECT 241  2.15 3.44 277

Ridge, the two scores are calculated as:

Dmmmmg score = b: X + b.Xe 4 | -+ b.X,
Non-drumming score = baXu + b:X: + .. + b X,
Where b is the vector of weights (Table 3) and X: s
the mean value for each variable (Table 4), the mean
score for drumming logs is —2.50 and the mean score
for non-drumming logs is +25.96. The half-way mark
is +11.73; this is the point at which a log is adjudged

a drumming log or a non-drumming log.

Applied Uses

By knowing which logs are most suitable, a re-
searcher can make better judgments about drumming
site selection. The realized critical value, the half-way
mark between the means of the two groups, might be
useful in a management context to assign an unclassified
log as either drumring or non-drumming with the
smallest probability of error. This method might elimi-
nate some of the inherent weakness of the current
methods of comparing non-drumming sites with
drumming sites, The most important of these is that
one cannot be entirely sure that a presumed non-
drumming log is not actually a drumming log, since
the current criterion of drumming log designation is an
aCcumulation of fecal droppings. Their absence might
be*due to environmental factors (such as wind and
rain) which may remove them. Also, “the feces pro-
duced by the drumming bird contain many undigested
remnants of plant parts. which are used as food items
by buff:bellied chipmunks (Eutamias amoenus)” in
Alberta, Canada (Boag & Sumanik, 1969). There is
10 reason why a similar species such as the eastern

cbipmunk (Tamias striatus) might not have similar
dietary predilections, since its habitat is the deciduous
forests of the eastern United States (Burt & Grossen-
heider, 1964). Thus, though our method will identify a
drumming log relative to a given area, it cannot extra-
polate beyond the data set to identify positively all
drumming logs throughout the range of the grouse.
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