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A COMPARISON OF FOUR METHODS TO EVALUATE BUTTERFLY
ABUNDANCE. USING A TROPICAL COMMUNITY
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In recent years. several transect methods to evaluate the abundance of butterflies have been proposed (Pollard,
E. 1977, Biol. Conserv. 12:115—134; Feltwell, 3. 1982. Proc. Trans. Br. Entomol. Nat. Hist. Soc. 15:17—24). but to
our knowledge there has been no attempt to compare experimentally their usefulness in relation to the availability of
time and resources. Herein, we present the results of an experiment in which modifications of four of those methods
were applied, simultaneously, to a community of neotropical butterflies.

The study area was a 30-year old secondary forest (Moist Premontane Tropical Forest in the Holdridge
System; Holdridge, L. R. 1974, Life zone ecology. Tropical Science Center, San José, Costa Rica, 206 pp.) located in
San Pedro de Montes de Oca. Costa Rica (elevation 1200 m, annual precipitation 2000 mm, mean annual temperature
20.5°C). Censuses were taken from 0900 h to 1100 h on sunny mornings during the dry season of 1989, a time selected
because weather conditions were excellent for butterfly activity. The experiment was replicated 13times (13—25
February 1989).

Transect censuses involve counting butterflies while walking, usually along a trail (90 in long, in our case). For
all the methods mentioned below, a steady walking speed is assumed, although occasional stops to take notes or to
corroborate taxonomic identifications are allowed. We found that a small tape recorder is better than the usual note pad,
as it eliminates the need to stop for writing and allows the observer to look constantly f or butterflies.

We used the following methods (details in Pollard op. cit.; Feltwell op. cit.; Southwood, T R E 1978.
Ecological methods Chapman and Hall, London. 524pp) (1) King: all individuals seen are counted and the distance at
which each individual is first seen is recorded; for butterflies, identification beyond 5 m is unreliable and thus we used
that distance as a maximum; (2) Sides: all individuals seen within a pre-defined distance but only at both sides of the
observer are counted (we selected a predefined distance of 5 m and counted butterflies on both sides of the trail); (3)
Pollard: all individuals seen in front of the observer at a range of 5 m or less are counted; (4) Dowes: all individuals
seen to the right of the observer within a range of 5 m are counted.

Note that the last three methods actually are variants of the classical method of King. By applying the King
method along with recording both the distance and the direction of the observation, one person can obtain
simultaneously the kind of data required by all four methods. Nevertheless, the methods may be somewhat different due
to non-independence, and for that reason method names appear in quotes in Table 4. To maximize consistency V.N.
made all counts in our study. Density (individuals/ms) was calculated independently according to the area actually
covered by each method (Table 4). Family identifications were based on field guides of B. D’Abrera (1984, Butterflies
of South America, Hill Press, Victoria, Australia, 256 pp.) and P. J. DeVries (1989, the butterflies of Costa Rica,
Princeton Univ. Press. 327 pp.). Although we were primarily interested in comparing methods and not in species
determinations (or in measuring actual population sizes), we collected vouchers which we deposited in the Natural
History Museum (London).

The distance at which butterflies were first seen varied by taxon (family or subfamily) (Kruskal-Wallis AOV. P
< 0.01; Table 1). Taxon was not correlated with frequency of identification according to the relative position of the
observer (Contingency Chi-square =9.9, P > 0.05; Table 2). More individuals were seen in front of the observer than on
either side (Chi-square, P < 0.01; Table 3).

The method of King produced significantly higher counts than the other methods (Kruskal-Wallis AOV.
P<0.01; Table 4), which in turn did not differ significantly among themselves (Tukey Non Parametric Test). Although
the King method apparently samples more of the population, it may have more error (e.g., counting individuals multiple
times).

When the sampling time is limited, the method of Dowes is recommended because it is simpler and its results
are similar to those of the “sides” and Pollard methods. Future work should (1) test the effect of non-independence of
methods applied simultaneously and (2) use a population of known size to evaluate the accuracy of each method. We
thank T. C. Emmel, J. Feltwell, P. Hanson, L. F. Jirén, and one anonymous reviewer for comments on the manuscnpt.
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TABLE 1. Distances (m) at which individuals were first seen according to taxon. Distance values for all families range from 0.25 to 5 in.

Family / subfamily Mean SD
Nymphalinae 11 0.9
Satyrinae 1.2 1.0
Ithomiinae 1.3 1.1
Pieridae 19 1.3
Heliconiinae 2.1 1.5

TABLE 2. Relation between taxon and direction in which individuals were first seen (left, front, or right of the observer) for all observations.

Family / subfamily Left Front Right
Ithomiinae 53 77 46
Satyrinae 32 75 44
Pieridae 19 18 16
Heliconiinae 10 14 9
Nymphalinae 1 2 5
Total 118 186 120

TABLE 3. Relation between distance (m) and direction in which individuals were first seen, in number of cases.

Distance Left Front Right
1 20 79 29
1-9 46 68 50
2-2.9 23 15 12
3-3.9 21 15 18
4-5 8 10 11
Total 118 187 120

TABLE 4. Density of butterflies in a neotropical secondary forest (individuals/m?) x 100 according to four methods. Each row represents one day.

King “Sides” “Pollard” “Dowes”
14 14 2.9 1.3
20 1.6 4 2
19.2 2.7 4 3.1
21.7 3.8 5.6 4
13.3 2.7 3.9 3.1
16.2 3 5.2 2.9
121 21 4 2.7
14.9 2 4 2
20 2 4.1 16
9 1.8 3.9 0.9
10.1 0.9 2.1 0
14 3.1 4.7 29

3.1 0.9 1.6 0.9




