Confidence Intervals on Food Preference I ndices

N. T. Hobbs; D. C. Bowden
The Journal of Wildlife Management, Vol. 46, No. 2. (Apr., 1982), pp. 505-507.

Stable URL:
http://links.jstor.org/sici ?sici=0022-541 X %28198204%2946%3A 2%3C505%3A Cl OFPI %3E2.0.CO%3B 2-1

The Journal of Wildlife Management is currently published by Alliance Communications Group.

Y our use of the JSTOR archive indicates your acceptance of JISTOR's Terms and Conditions of Use, available at
http://www.jstor.org/about/terms.html. JSTOR's Terms and Conditions of Use provides, in part, that unless you have obtained
prior permission, you may not download an entire issue of ajournal or multiple copies of articles, and you may use content in
the JSTOR archive only for your personal, non-commercial use.

Please contact the publisher regarding any further use of this work. Publisher contact information may be obtained at
http://www.jstor.org/journal s/acg.html.

Each copy of any part of a JSTOR transmission must contain the same copyright notice that appears on the screen or printed
page of such transmission.

The JSTOR Archiveisatrusted digita repository providing for long-term preservation and access to |eading academic
journals and scholarly literature from around the world. The Archive is supported by libraries, scholarly societies, publishers,
and foundations. It isan initiative of JSTOR, a not-for-profit organization with a mission to help the scholarly community take
advantage of advances in technology. For more information regarding JSTOR, please contact support@jstor.org.

http://www.jstor.org
Fri Aug 24 19:07:16 2007


http://links.jstor.org/sici?sici=0022-541X%28198204%2946%3A2%3C505%3ACIOFPI%3E2.0.CO%3B2-1
http://www.jstor.org/about/terms.html
http://www.jstor.org/journals/acg.html

ual of the vascular plants of Texas. Texas Res.
Found., Renner, Tex. 1881pp.

HOLECHEK, J. L. 1982. Sample preparation tech-
niques for microhistological analysis. J. Range
Manage. 35:267-268.

, AND B. GROsS. 1982. Training needed for

quantifying simulated diets from range plants.

J. Range Manage. 35: In Press.

, AND M. VAVRA. 1981. The effect of slide
and frequency number on the precision of mi-
crohistological analysis. J. Range Manage.
34:338-339.

X , AND R. D. PIEPER. 1982. Botanical
composition determination of range herbivore
diets: A review. J. Range Manage. 35:In Press.

OOSTING, H. J. 1956. The study of plant commu-
nities. W. H. Freeman Co., San Francisco,
Calif. 440pp.

SHORT COMMUNICATIONS 505

ScorT, T. G., AND C. H. WassgR. 1980. Checklist
of North American plants for wildlife biologists.
The Wildl. Soc., Washington, D.C. 58pp.

SPARKS, D. R, AND J. C. MALECHEK. 1968. Esti-
mating percentage dry weight in diets using a
microscopic technique. J. Range Manage.
21:264-265.

STEEL, R. G., AND J. H. TORRIE. 1960. Principles
and procedures of statistics. McGraw-Hill Book
Co., New York, N.Y. 481pp.

VAVRA, M., AND ]J. L. HOLECHEK. 1980. Factors in-
fluencing microhistological analysis of herbi-
vore diets. J. Range Manage. 33:371-374.

Received 12 November 1980.
Accepted 26 June 1981.

CONFIDENCE INTERVALS ON FOOD PREFERENCE INDICES

N. T. HOBBS, Colorado Division of Wildlife, 317 West
Prospect Road, Fort Collins, CO 80526; and D. C. BOW-
DEN, Statistics Department, Colorado State University,
Fort Collins, CO 80523.

Preference indices are widely used to
infer the relative likelihood that an ani-
mal will consume a particular food
(Heady and Van Dyne 1965, Chamrad
and Box 1968, Wetzel et al. 1975, Barton
and Black 1978, Papageorgiou 1978,
Alexander 1980, Johnson 1980, Nystrom
1980, Stormer and Bauer 1980). Often
preference indices are calculated as if an-
imal diets and food availability were
measured without error. This assumption
can lead to erroneous conclusions. The
objectives of this paper are to show a
method for calculating confidence inter-
vals on preference indices and to use this
technique to illustrate the potential fal-
libility of inferences based on point es-
timates alone.

Preference indices are frequently cal-
culated as the ratio of the estimated per-
centage of a food item in an animal’s diet
divided by the total amount of that food
in the habitat where the animal feeds.
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Values of this index greater than 1 are
thought to indicate preference, while val-
ues less than 1 indicate rejection (Heady
and Van Dyne 1965, Petrides 1975). It is
often suggested that one food is preferred
over another because its preference in-
dex value is greater. For these inferences
to be statistically valid, it is necessary to
estimate the error associated with each
preference index value.

Confidence intervals on simple ratio
preference indices can be constructed
where:

¥ = Mean percentage of a food item
across observed diets.
= Mean percentage of biomass, cov-
er, or frequency of the food item
in replicate study plots.
s; = Standard deviation of percentages
used to calculate x.
s, = Standard deviation of percentages
used to calculate y.
n, = Number of independent repli-
cates of diet composition.
n, = Number of study plots.
PI = Preference index =% + y.
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Table 1. Preference indices for elk forage species in aspen communities in Rocky Mountain National Park, Colorado,
1978-79.2

Percent Percent

in diet? in biomass®

Preference
Plant species H SE v SE indexd df 95% CI
Rosa woodsii (stems) 1 0.3 4 1.2 0.25 6.82 (0.0-0.505)
Populus tremuloides (stems) 0.1 0.05 6 2.8 0.02 6.88 (0.0-0.05)
(leaves) 36 3.0 26 4.4 1.35 4.36 (0.68-2.19)

Carex spp. 3 1.0 4 1.3 0.75 7.00 (0.0-1.45)
Poa pratensis 16 6.0 10 2.7 1.60 6.82 (0.0-3.37)
Phleum pratensis 4 1.0 8 2.7 0.50 5.82 (0.0-1.02)
Calamagrostis canadensis 14 1.0 9 2.2 1.56 3.52 (0.39-2.64)
Bromus inermis 2 0.3 4 0.6 0.50 6.94 (0.23-0.66)
Juncus balticus 2 1.0 0.8 04 2.50 6.79 (0.0-6.57)
Forbs 3 1.0 27 0.9 0.11 4.09 (0.01-0.21)

 Diet data from Hobbs et al. (1981), biomass data from Hobbs (1979).
® Based on observations of 5 elk diets. Total diet subsample = 17,790 bites.
¢ Based on percent composition of 4 1-ha study plots, each subsampled with 30 Y%-m? clipped plots.

4 Preference index = percent in diet + percent in biomass.

SE = Standard error of the preference
index.

SE(PI) = \[iz[sﬁ + (Pl)zsi],
y“Ln, Ny

(22 4 prye |’
n n

df = < d , and
G
Ng Ny
—+
ny —1 n, — 1

confidence interval = PI =+ t 45y SE(PI).

This interval is based on a Taylor series
expansion for estimation of variance
(Myer 1970:139). It allows assessment of
the repeatability of differences among in-
dividual index values. By observing
whether the interval overlaps 1, it can be
inferred whether preference or rejection
is statistically significant.

Confidence intervals on preference in-
dices for elk (Cervus elaphus) winter
diets selected in aspen communities in
Rocky Mountain National Park, Colorado
(Hobbs et al. 1981) illustrate the danger
of inferences based on point estimates
alone (Table 1). In the absence of interval

estimates it might be surmised that Ken-
tucky bluegrass (Poa pratensis), bluejoint
reedgrass (Calamagrostis canadensis),
Baltic rush (Juncus balticus), and quak-
ing aspen (Populus tremuloides) leaves
are preferred elk foods since their index
values are greater than 1. However, none
of these indices differ (P < 0.05) from
unity. Similarly, it could be inferred that
rushes are more likely to be eaten than
woods rose (Rosa woodsii) stems, since
the preference index for rushes is 10
times greater than the value for rose. Ex-
amination of the confidence interval on
those indices shows that conclusion is
unfounded.

While large variances are associated
with these diet and biomass data, such
variability is common, particularly for
species which occur infrequently in the
diet or are rare in the habitat (Heady and
Van Dyne 1965:484, Martin 1970:97-98,
Medin 1970:134-135, MclIntyre 1978:17).
Consequently, unless care is taken to ob-
tain precise use and availability data, the
preference index will not provide mean-
ingful inferences.

Point estimates of preference indices
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unaccompanied by confidence intervals
could be misleading. Their use should be
avoided.
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BATPROOFING OF BUILDINGS BY INSTALLATION

OF VALVELIKE DEVICES IN ENTRYWAYS

DENNY G. CONSTANTINE, State of California Depart-
ment of Health Services, 2151 Berkeley Way, Berkeley, CA
94704.

Bats (Chiroptera) can be permanently
excluded from most buildings by closing
exit holes after bats fly out at night to feed
or after they leave for the winter (Silver
1935, Constantine 1979). The inspiration
to batproof is greatest when bats are pres-
ent, but it wanes in winter. The fear of
high ladder work at night, required to
close the last exit hole, is a primary de-
terrent to batproofing when bats are in
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residence. A 1-way valve, permitting bats
to exit the roost but not allowing re-entry
could be installed in daytime, greatly fa-
cilitating batproofing as a means of con-
trol. This paper describes such a device
and the results of laboratory and field
tests to determine its efficacy. Applica-
tion has been made for a patent covering
relevant methods and mechanisms.

DESCRIPTION OF DEVICES

Preliminary laboratory observations
had indicated that, while bats could re-




