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ABSTRACT. The composition and the hourly variation of butterfly species (Lepidoptera: Papilionoidea and
Hesperioidea) throughout the day and the seasons was evaluated in a 1,000 m? patch of sandy forest (Restinga
forest) on a coastal plain at Itapua State Park (30°22’S, 51°02’W), Viamao, Rio Grande do Sul, from July 2001 to
June 2002. Butterflies were sampled by scanning and focal observations (adapted from ALTMANN 1974) carried
out at successive 45 minutes intervals. This methodology proved to be effective in recording the presence and
activity of butterflies on a small area. A total of 108 observation hours yielded 326 butterflies from 41 species,
33 genera and five families. Nymphalidae was the most abundant family contributing with 74% of the total
individuals. The most abundant species was Eunica eburnea Fruhstorfer, 1907 (Nymphalidae) with 45 individuals
registered along the year. General diversity estimates were Dmg = 6.912, H = 3.012 and d = 0.138. Although
there were variations in the daily times of butterfly activity throughout the seasons, there was a general trend
for higher activity during the morning period, between 9:00 and 11:45 h.
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RESUMO. Composicdo e variacio ao longo do dia na taxocenose de borboletas (Lepidoptera, Papilionoidea
e Hesperioidea) em uma mata de restinga no Parque Estadual de Itapud, Rio Grande do Sul, Brasil. A
composicdo e a variacao das espécies de borboletas (Lepidoptera, Papilionoidea e Hesperioidea) ao longo dos
diferentes horarios do dia e das estacdes do ano foi avaliada em uma mancha de 1.000 m? de mata de restinga
localizada na planicie arenosa do Parque Estadual de Itapud (30°22’S 51°02’W), Viamao, Rio Grande do Sul, de
julho 2001 a junho 2002. As borboletas foram amostradas através de observacdes de varredura e focal (adapta-
das de ALTMANN 1974) a intervalos sucessivos de 45 minutos cada. Esta metodologia demonstrou-se eficaz no
registro da presenca e atividade das borboletas em uma area de tamanho reduzido. Um total de 108 horas de
observacao resultou em 326 borboletas distribuidas em 41 espécies, 33 géneros e cinco familias. Nymphalidae foi
a familia mais abundante contribuindo com 74% do total de individuos observados. A espécie mais abundante
foi Eunica eburnea Fruhstorfer, 1907 (Nymphalidae) com 45 individuos registrados ao longo do ano. As estimativas
gerais de diversidade foram Dmg = 6,912, H = 3,012 e d = 0,I138. Embora tenha sido observada variacio no
horario de atividade das borboletas ao longo das estacdes do ano, a tendéncia para maior atividade foi durante
o periodo da manh3, entre 9:00 e 11:45 h.

PALAVRAS-CHAVE. Eunica eburnea; método de amostragem; Nymphalidae.

The Brazilian coastal sandy ecosystem (Restinga), which  astation, animal and plant species are eliminated, restricting
is composed by dune strips, forests, marshes and shrub vegeta-  biotic diversity and risking valuable genetic stock (MacieL 1994).
tion, is currently threatened by intense anthropic activity. As a To accurately evaluate biodiversity conservation, it is
corollary, biological and landscape components are being pro-  necessary to know which species are present, as well as their
gressively degraded, especially near the coast. Amidst this dev-  biological features and possible vulnerability to environmen-
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tal changes (WiLson 1987, 1997). LewinsonN et al. (2001) state
that biological inventories are basic tools for the evaluation of
biodiversity, as well as for monitoring changes in its different
components, either in face of distinct environmental condi-
tions, or in response to impacts due to natural processes or
human activities.

Restingas are a peculiar and fragile ecosystem for which
data of this nature is hardly available. This gap in our knowl-
edge is particularly important for the coastal plain of Rio Grande
do Sul state, southern Brazil, where this ecosystem is ubiqui-
tous. On the margins of the Patos Lagoon and Guaiba Lake,
restingas are composed of dune strips interspersed with humid
lowlands and positioned along the coastline (MeNEGAT et al.
1998). Forests characteristic of this environment are spatially
distributed as patches of variable extension, disappearing com-
pletely at the extreme south of the country (WakcHtEr 1985).
The vegetation of these forests is low, 6-12 m high, and when
occuring on well-drained sandy soil, a xeromorphic tendency
becomes evident. Some of the trees and shrubs have numerous
twisted branches with thorns and small shiny hard leaves (Brack
et al. 1998, WaEcHTER & JarENkOow 1998). The main environmen-
tal factors influencing vegetation composition are the scarcity
of nutrients and water, excess heat and light and the constancy
of the wind (Moreno 1961).

The insect fauna of restingas have been scarcely studied
in Brazil (LAcerpA ef al. 1982, MacieL 1984, MonTERO & MACEDO
1990) and most of the works on populations and insect natural
communities in this ecosystem were carried out in the south-
eastern region (CALLAGHAN 1986, pa Sitva & NEssimiaN 1990,
MonTERO & Macepo 1990, 2000, MonTeRo 1991, Macepo et al.
1994, MontERO & Becker 2002). Some of these studies mention
the importance of Lepidoptera in the restinga ecosystem in terms
of both their abundance and their role in ecological processes.

More recently, MonTEIrRO et al. (2004) presented a list of
butterflies and moths from the Restinga of Jurubatiba National
Park (22°15’S 41°39'W), Rio de Janeiro state, together with bio-
logical and ecological considerations. In addition, some stud-
ies recorded species of butterflies endemic to restingas. This
status has been registered by CarLagHan (1977, 1978) for the
butterfly Menander felsina (Hewitson, 1863) (Lycaenidae) and
by Otero & BrowN (1986) for Parides ascanius (Cramer, 1775)
(Papilionidae). The latest occurs only at the coastal zone of Rio
de Janeiro state and is currently threatened with extinction.
For southern Brazil, no studies about butterflies in the restinga
environment have been published so far.

Butterflies are considered especially useful organisms as
indicators of environmental quality (Brown 1991, Kremen 1992,
BrowN & Frerras 1999). Their taxonomy is well defined as com-
pared to other groups of tropical insects; adults of many spe-
cies can be reliably identified in the field; they have rapid life
cycles and tight association with plant resources; populations
are very sensitive to local weather, microclimates and light lev-
els (EnruicH & MureHy 1987, Beccartont & Gaston 1995, Hiww et
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al. 1995, De Vrigs et al. 1997, New 1997, Woob & GiLLmaN 1998,
BrownN & Frertas 2000, Konvicka et al. 2003, KitaHara 2004). But-
terflies thus make up very adequate tools for measures of envi-
ronmental variation and the integrity of natural landscapes.

Precise information of temporal order is useful for envi-
ronmental analyses, since animals, plants and many physical
and chemical variables have daily or seasonal patterns (BRower
et al. 1990). Different species of butterflies distribute their flight
activities, feeding, mating and oviposition along the day dif-
ferently; some species fly in the early morning and others in
late afternoon, but most are active on the sunniest hours of
the day (BrowN 1992, Freiras et al. 2003).

CaLLaGHAN (1977, 1978) observed that, in the restinga
forests of Rio de Janeiro, both sexes of the butterfly M. felsina
could be found sunning in the early morning hours on the
upper surfaces of leaves. Group feeding took place in the morn-
ing hours from 8:00 h to 11:00 h, and to a lesser degree in the
late afternoon. He also registered that for the same species the
time of oviposition was between 12:30 h and 14:00 h and that
males position themselves on the edges of trails and clearings
waiting for females, between 12:30 h and 15:00 h.

Vanint et al. (1999) observed the timing of activity in
adults of Eurema elathea (Cramer, 1777) (Pieridae) in the cam-
pus of Campinas State University, Sao Paulo. Activity began at
about 8:00 h during summer and at 10:00 h during winter,
having a peak between 12:00 h and 14:00 h. From 16:00 h on,
activity diminished. Similarly, Ramos & Frerras (1999) observed
that adults of Heliconius erato phyllis (Fabricius, 1775)
(Nymphalidae), in the Voturud Hill, Sao Paulo, began their ac-
tivities also at about 8:00 h during summer and 9:30 h during
winter. In both studies it was clear that these times could vary
widely according to the season and atmospheric conditions.
In some cold winter days, the activity of both species began
only after 10:30 h. In spite of the variation on the timing of
activity in some butterfly populations being well known, stan-
dardized field data on times and diel activity patterns in but-
terfly communities are practically nonexistent. In addition to
that, in the published literature of butterfly communities, there
is no mention of the variation on the patterns of diel activities
in a given place, latitude or vegetation type.

Adult butterflies can be sampled with baited traps or en-
tomological nets, however, for monitoring schemes, none of
these methods is completely efficient on its own (WarroLe &
SHELbON 1999). Many inventories are based on the so-called
“Pollard walk” technique, which consists on weekly observa-
tions along a transect route, walked in a set length of time,
when the recorder makes a series of counts noting any butter-
flies seen within 5 m (PoLLarp et al. 1975, Porrarp 1977, 1979).
Studies based on this methodology offer fast estimates of spe-
cies richness and abundance (WaLPOLE & SHELDON 1999, CALDAS
& Rossins 2003). However, it is difficult (or practically impos-
sible) to register temporal patterns of activity of butterflies and
count them at the same time using this procedure without los-
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ing information or breaking the assumptions of the technique.
On the other hand, in behavioural studies, where activities are
recorded in detail, inventories are not concomitantly carried
out. Furthermore, there are few objective data on the impact
of the variation in daily activity times of the butterflies on the
results obtained in faunal inventories.

Thus, the aims of the present study were: (I) to evaluate
the technique of scanning and focal sampling for butterfly stud-
ies; (II) to analyse the composition of the butterfly taxocenose
and its daily activity pattern in a patch of restinga forest at
Itapua State Park, Southern Brazil and (III) to increase our
knowledge of the biology of butterfly species with informa-
tion on diel activity and its variation. We also hope this knowl-
edge might help in the conservation of the lepidopteran fauna
of Rio Grande do Sul state.

MATERIAL AND METHODS

Itapua State Park (hereafter ISP) (30°22’S, 51°02’W) has
an area of 5,566.50 ha and is located at the municipality of
Viamado, 57 km south from Porto Alegre, Rio Grande do Sul,
Brazil (Fig. 1). According to the Koppen system, the climate in
the region is subtropical humid, variety Cfa, without a dry sea-
son, and with average annual temperatures and precipitation of
about 17,5°C and 1.300 mm, respectively. Rainfall is evenly dis-
tributed throughout the year and summers are usually hot, with
the average temperature of the hottest month higher than 22°C
(Mota 1951). The landscape in the park is varied and influenced
by a mixture of geological formations (sandbanks, granite hills,
etc.). The vegetation is composed of grasslands and forest for-
mations with a large diversity of physiognomic-floristic types at
various levels of conservation (Rio GRaNDE Do SuL 1997).

This study was conducted on a patch of restinga forest
(hereafter PRF) with a marked presence of Myrtaceae. This patch
is positioned southeastern of the Grota Hill and on the mar-
gins of the Negra Lagoon. It is 346 m long on the east-west axis
and 75 m long on the north-south axis, being bounded by fields
to the east, west and south, and by the Negra Lagoon to the
north. Shoots with flowers were collected for identification by
taxonomists of the Botany Department of the Rio Grande do
Sul Federal University (UFRGS).

Monthly observations were carried out from July 2001 to
June 2002, between 8:00 and 17:45 h in an area of 1.000 m?. To
register butterfly species occurrence, abundance and timing of
the various activities, two types of sampling protocols were used:
scanning and focal observations, adapted from the methods
described by Arrmann (1974). Scanning observations consisted
of a wide survey of the sampling area, in order to register all
individuals locally present at each time. Focal observations con-
sisted in observing the activity of a single individual or group of
individuals during a given period of time. Activities were recorded
as “flying”, “resting” (sitting with open or closed wings), “feed-
ing”, “mating” and “oviposition”. The hour of the day each type
of activity started and finished was recorded for each individual
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Figure 1. Map of Itapua State Park (ISP), 30°22’'S 51°02'W, Rio
Grande do Sul, Brazil, indicating the location of the patch of
restinga forest (PRF). (PA) Porto Alegre.

or group of individuals that were being followed during the fo-
cal observation. The time period for each type of sampling was
defined as regular intervals of 45 minutes, interspersed by 15
minutes of resting intervals. The two types of observations were
carried out alternately and successively. Thus, a sampling day
always started at 8:00 h by a scanning observation, lasting 45
minutes. This observation was followed by a 15 minutes inter-
val and then a focal observation was carried out during 45 min-
utes followed by another 15 minutes of resting. This procedure
was repeated all day long until 17:45 h.

Butterflies were recorded and if necessary for the identifi-
cation, they were captured with an entomological net and when-
ever possible, released again. At least two individuals of each
species were collected and deposited in the Lepidopteran Refer-
ence Collection of the Insect Bioecology Laboratory of the Zool-
ogy Department, UFRGS. Species identification was based on
the literature (D’ABrera 1981, 1984, 1987a, b, 1988, 1994, BrowN
1992, Tyier et al. 1994, CanaLs 2000, 2003), and if necessary they
were sent to specialists. Species classification followed Brown
(1992) and Freitas & Brown (2004). The nomenclature was
actualised according to Lamas (2004).

Sampling sufficiency was analysed by the number of new
species collected with the accumulating number of sampling
occasions. Expected richness was estimated with Chao 1, Boot-
strap, Jack-knife and Michaelis-Menten indices calculated with
EstimateS, version 7.0 (CorweLL 2004). Species richness was also
assessed separately for each time of the day and estimators were
calculated by the same program. The proportions of individu-
als and species per family of butterfly were compared to data
available from other environments in the park (Kaminski et al.
2001) using Chi-square tests. To assess diversity Species Rich-
ness (S) and the indices of Margaleff (Dmg), Shannon-Wiener
(H’) and Berger-Parker (d) were used (SouthHwoop 1978, MAGURRAN
1988, Kress 1989).
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RESULTS AND DISCUSSION

A total of 108 hours of sampling resulted in 326 indi-
viduals of butterflies recorded. These individuals belonged to
five families, 33 genera and 41 species (Tab. I).

The cumulative number of species per sampling event was
ascendant until the autumn (April) (Fig. 2), stressing the need
for long-term studies so that the representative taxocenoses can
be thoroughly surveyed (Brown & Frerras 2000). The temporal
extension of an inventory tends to increase the total number of
species recorded, besides increasing the probability of detection
of species with low population sizes (SumMervILLE et al. 2001); on
the other hand, the proportion of “tourist” species also tends to
grow in the sample (Gaston 1996) and it is generally difficult to
distinguish among the two situations. Estimates of the expected
richness indicate that between 74,9% and 86,7% of the species
present at the sampling site during the period of study were found.
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Figure 2. Species accumulation and richness estimates for 1000

m? of restinga forest at the Itapua State Park, Rio Grande do Sul,
Brazil, from July 2001 (Jul) to June 2002 (Jun).
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The Nymphalidae family represented 74% of the total
number of individuals recorded, followed by Hesperiidae (17%),
Pieridae (6%), Lycaenidae (2%) and Papilionidae (1%) (Fig. 3).
A similar trend was observed for species richness (Fig. 4). Previ-
ous surveys in other environments of the ISP (Kawminski et al.
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Figures 3-4. Family composition of the butterfly samples in the
restinga forest (N = 326, S = 41), from July 2001 to June 2002,
and in other environments (N = 2731, S = 153) of the Itapua State
Park (ISP), Rio Grande do Sul, Brazil. (Ny) Nymphalidae, (He)
Hesperidae, (Pi) Pieridae, (Ly) Lycaenidae and (Pa) Papilionidae.

2001) showed a predominance of nymphalids and hesperiids,
which was also observed in PRE. However, the family propor-
tions differ in some aspects. In the present paper, the relative
abundance of nymphalids was higher and those of lycaenids
and especially papilionids were significantly lower than in other
environments of the ISP (Fig. 3; x> = 31.20; p < 0.001; gl = 4).

Regarding species richness, the proportion of nymphalids
was higher and that of hesperiids and, in particular, of lycaenids
was lower in our results. No statistical significance was detected
in spite of these differences (Fig. 4; x> =8.32; p > 0.05; gl = 4). It
is suggested that the disparity between sample sizes in the restinga
patch (S = 41) and those available for other environments of the
ISP (S = 153), as well as the dilution of the large difference pre-
sented by Lycaenidae in the analysis of the general composition
could have influenced this result.

Monteiro et al. (2004) present the only butterfly survey
in a restinga environment published so far for Brazil. Between
July 2001 and July 2002 they recorded 59 species of butterflies
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Table |. Species of butterflies and number of individuals recorded in 1000 m? of restinga forest at the Itapua State Park, Rio Grande do

Sul, Brazil, from July 2001 to June 2002. (N) Number of individuals.

Species N
Hesperioidea
Hesperiidae
Hesperiinae Callimormus rivera (Pl6tz, 1882) 1
Corticea immocerinus (Hayward, 1934) 2
Polites vibex catilina (Pl6tz, 1886) 7
Pyrginae Achlyodes mithridates thraso (Hiibner, [1807]) 1
Pyrgus orcus (Stoll, 1780) 6
Ridens fulima Evans, 1952 3
Urbanus procne (Pl6tz, 1880) 12
Urbanus simplicius (Stoll, 1790) 15
Urbanus teleus (Hibner, 1821) 3
Xenophanes tryxus (Stoll, 1780) 4
Papilionoidea
Lycaenidae
Riodininae Aricoris signata (Stichel, 1910) 2
Euselasia hygenius occulta Stichel, 1919 7
Nymphalidae
Apaturinae Doxocopa laurentia (Godart, [1824]) 3
Biblidinae Eunica eburnea Fruhstorfer, 1907 45
Hamadryas epinome (C. Felder & R. Felder, 1867) 3
Charaxinae Zaretis itys itylus (Westwood, 1850) 1
Danainae Danaus gilippus gilippus (Cramer, 1775) 4
Danaus erippus (Cramer, 1775) 1
Heliconiinae Actinote melanisans Oberthir, 1917 1
Dryadula phaetusa (Linnaeus, 1758) 5
Dryas iulia alcionea (Cramer, 1779) 19
Heliconius erato phyllis (Fabricius, 1775) 28
Limenitidinae Adelpha hyas (Doyere, [1840]) 1
Nymphalinae Anartia amathea roeselia (Eschscholtz, 1821) 22
Anartia jatrophae (Linnaeus, 1763) 1
Junonia evarete (Cramer, 1779) 3
Ortilia ithra (W.F. Kirby, 1900) 28
Tegosa claudina (Eschscholtz, 1821) 18
Vanessa braziliensis (Moore, 1883) 2
Satyrinae Hermeuptychia hermes (Fabricius, 1775) 11
Pampasatyrus periphas (Godart, [1824]) 1
Paryphthimoides phronius (Godart, [1824]) 1
Paryphthimoides poltys (Prittwitz, 1865) 12
Yphthimoides celmis (Godart, [1824]) 29
Yphthimoides ochracea (Butler, 1867) 2
Papilionidae
Papilioninae Battus polydamas polydamas (Linnaeus, 1758) 1
Heraclides anchisiades capys (Hubner, [1809]) 1
Pieridae
Coliadinae Eurema elathea (Cramer, 1777) 12
Eurema phiale (Cramer, 1775) 3
Phoebis neocypris (Hiibner, [1823]) 2
Phoebis sennae (Linnaeus, 1758) 3
Total 326
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by netting at the Restinga of Jurubatiba National Park, Rio de
Janeiro state. Of these, 46% were nymphalids, 16% pierids, 14%
hesperiids, 14% lycaenids and 10% papilionids. Although these
proportions and the relation among the proportions differ from
those registered for PRF, Nymphalidae and Papilionidae were
the families with the highest and lowest number of species,
respectively, on both studies. In addition, the species richness
of both places was not, in general, high. Though carried out in
the same year, the sampling method of the present study is not
the same of that used by Monttiro et al. (2004) and the extent
this could have influenced the observed differences is not clear.

The total number of individuals observed at PRF through-
out the year had two peaks, one at the end of winter (August)
and another in the autumn (March-May). These peaks were
strongly influenced by the high local proportion of nympha-
lids (Tab. II). At the sampling area, lycaenids were observed
mainly in winter, the number of nymphalids was low during
summer and pierids were present mainly in the autumn. Aver-
age temperatures during the sampling period were milder in
winter and higher in summer when compared to the expected
for those seasons (Livi 1998), and may have influenced the pres-
ence of the butterflies recorded in PRF throughout the year.
Butterflies derive their heat from the sun and probably lose
heat mainly by seeking shade; however, heat will tend to be
lost whenever the temperature of the butterfly is above that of
its surroundings (Owen 1971) what is not likely to happen in a
restinga forest during the summer. Thus it is suggested that the
higher average temperature during the summer in which this
study was developed may have been very important in deter-
mining the low abundances recorded throughout this season
in PRE. Butterflies are probably more likely to avoid excessive
heat gain in the first place (Owen op cit.) thus, butterflies could
have sought for shade in environments other than PRF where
shadow, and consequently a cooler habitat, were more likely
to be found.

The frequency distribution of species showed few domi-
nant species (relative frequency above 0.1) (Fig. 5) in contrast
with our experience on other kinds of environments in sub-
tropical habitats. Besides, the recorded absolute density of these
species was not, in general, noticeably high. Spring showed a

higher number of species with high density (5) than winter
and summer (3 in each season). In autumn only one species
had a relative frequency above 0.1. For all seasons, more than
70% of the recorded species had intermediate abundances (rela-
tive frequency between 0.1 and 0.01), with this trend clearer
for summer (82%) and winter (81%). In autumn the highest
number of species was observed, and consequently, also the
highest number of rare species (relative frequency below 0.01).

The estimated indices of diversity per season (Tab. III)
indicate the winter (Dmg = 3,620, H' = 2,398) as the season
with the lowest diversity of butterflies, increasing towards au-
tumn (Dmg = 5,626, H' = 3,012). The Berger-Parker index of
dominance reinforces what was observed in the rank-abundance
curves (Fig. 5), indicating the summer (d = 0,120) as the season
with the most equitable distribution of butterflies in the sam-
pling area.

Table lll. Number of individuals, species richness and indices of
diversity and dominance per season of the year for the butterflies
recorded in 1000 m? of restinga forest at the Itapua State Park, Rio
Grande do Sul, Brazil, from July 2001 to June 2002. (N) Number
of individuals, (S) Species richness, (Dmg) Margalef, (H') Shannon-
Wiener and (d) Berger-Parker.

Winter Spring  Summer Autumn  Total
N 63 68 50 145 326
S 16 19 17 29 141
Dmg 3,620 4,266 4,090 5626 6,912
H' 2,398 2,434 2,724 3,012 3,012
d 0,238 0,206 0,120 0,145 0,138

Eunica eburnea Fruhstorfer, 1907 (Nymphalidae), with a
total of 45 individuals observed (Tab. I), was the most abun-
dant species in PRF. The most abundant species per season were
all Nymphalidae: E. eburnea (24%) during winter, Ortilia ithra
(W.E. Kirby, 1900) (21%) during spring, Dryas iulia alcionea
(Cramer, 1779) (12%) during summer and Yphthimoides celmis
(Godart, [1824]) (15%) during autumn, with 15, 14, 6 and 21
individuals respectively.

Table Il. Number of individuals recorded per butterfly family in 1000 m? of restinga forest at the Itapua State Park, Rio Grande do Sul,

Brazil, from July 2001 to June 2002.

Months
Families

Jul Ago Sep Oct Nov Dez Jan Feb Mar Apr Mai Jun
Nymphalidae 1 37 22 17 11 9 9 16 35 39 29 6
Hesperiidae 1 3 8 1 4 7 4 2 9 7 8
Pieridae 1 1 2 3 9
Lycaenidae 2 3 1 1 2
Papilionidae 1 1
Total 14 43 32 20 16 16 14 20 47 57 41 6
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Eunica eburnea is a very common butterfly with a wide
distribution in Brazil. It can occur both in primary and sec-
ondary vegetation, being attracted by fermenting fruits, sap
and vertebrate excrements, as are species belonging to the ge-
nus Yphthimoides, quite common in open and hot environ-
ments. Dryas iulia alcionea and O. ithra feed on flowers and
generally occur in naturally or anthropically disturbed envi-
ronments (Brown 1992). The high abundance of O. ithra dur-
ing spring seems to be related to flowering of Senecio brasiliensis
Bak., an Asteraceae that seemed to be appreciated by this spe-
cies during the months of September and October.

The analysis of abundance by hourly periods, throughout
the whole year showed that the higher number of individuals
was observed at about 11:00 h (N = 79). There was variation in
the hours of higher abundance and richness throughout the sea-
sons (Fig. 6; x>=97.95 and 36.10, respectively; p < 0.001; gl = 27).
In the winter the number of buttertlies increased next to mid-
day, when temperatures were higher, and there were no indi-
viduals recorded for the first and last sampling periods, 8:00-
8:45 h and 17:00-17:45 h, respectively. In the spring, butterflies
were observed in the sampling area from the first hours of and
mostly in the morning, with peaks at about 9:00 and 11:00 h.
After 11:45 h, the number of individuals decreased towards the
end of the afternoon. During summer there was a more equi-
table distribution, both for species and individuals, along the
whole day. Still, activity was higher than expected in the early
morning and after the hottest hours of the day. This tendency
continued through autumn, but with a marked increase in abun-
dance of individuals and species richness. In spite of the varia-
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Figure 5. Rank-abundance distribution of the butterfly species per season of the year in 1000 m? of restinga forest at the Itapud State
Park, Rio Grande do Sul, Brazil, from July 2001 to June 2002.

tions among the seasons explained above, there was generally a
tendency for more butterflies in the restinga patch during the
morning time.

The most abundant family, Nymphalidae, had individu-
als present in PRF at almost all times of the day. The individu-
als of the other families seemed to concentrate more in the
morning and early afternoon. Concerning species richness per
family, the same trend was observed, i.e., most species of
nymphalids were present almost all times of the day, whereas
the species of the other families concentrate in the morning
an early afternoon. However, the extent to which this result is
due to the low proportions of Pieridae, Lycaenidae and
Papilionidae registered in the sampling area, is not clear.

The assessment of species richness by time of the day
showed that 95% of the species could be observed until 13:45
h. Only two species were not recorded before 13:45 h: Doxocopa
laurentia (Godart, [1824]) (Nymphalidae) with three individu-
als observed at 14:00 h and Aricoris signata (Stichel, 1910)
(Lycaenidae) with two individuals registered at 15:00 h. Trends
of the estimators for richness also indicate almost no return in
additional species for sampling after 13:45 h under the condi-
tions this research was carried out.

Because many of the 41 species of butterflies observed
occurred at low densities, detailed analyses are presented for
the five most abundant species, all Nymphalidae: E. eburnea, Y.
celmis, H. erato phyllis, O. ithra and D. iulia alcionea.

Eunica eburnea occurred all year long, mainly between
9:00 and 12:00 h. From August to April it did not occur be-
tween 12:00 and 13:00 h. Between 14:00 and 18:00 h this but-
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Callimormus rivera
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Danaus erippus
Doxocopa laurentia
Dryadula phaetusa
Dryas iulia alcionea
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Hamadryas epinome
Heliconius erato phyllis
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Urbanus simplicius
Urbanus teleus
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Figure 6. Frequency distribution of all butterfly species throughout the hours of the day per season of the year recorded in 1000 m? of
restinga forest at the Itapua State Park, Rio Grande do Sul, Brazil, from July 2001 to June 2002.
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Figures 7-11. Density of the most abundant butterflies for the times of the day and of the year in 1000 m? of restinga forest at the Itapua

State Park, Rio Grande do Sul, Brazil, from July 2001 to June 2002.

terfly was present at PRF only in spring and autumn months.
Higher abundance was observed at about 10:00 h in November
and at about 15:00 h in May (Fig. 7).

Yphthimoides celmis occurred mainly from February to
May. It was observed at the sampling area all day long. Its higher
abundance was recorded at about 14:00 h in February and at
about 9:00 h in March (Fig. 8).

Heliconius erato phyllis, like E. eburnea, was present in the
sampling area throughout the whole year and had a tendency
to occur in the morning, between 8:00 and 12:00 h. During
winter, however, its presence was recorded only from 11:00 h
on. Its maximum abundance was recorded at about 10:00 h in
November and at about 9:00 h in April (Fig. 9).

Ortilia ithra was observed at the sampling area only till
14:00 h, with maximum abundance at about 9:00 h in Octo-
ber. Its occurrence in PRF was recorded from August to Decem-
ber and from April to May (Fig. 10).

Dryas iulia alcionea was observed in August predominantly
at about 11:00 h. From October to December its presence was

not registered at PRF. From January on it was observed mainly
in the morning, from 8:00 to 12:00 h, but it also occurred be-
tween 13:00 and 15:00 h in February and March (Fig. 11).

Only three out of the five types of activity were regis-
tered: flying, resting and feeding. There were no records of
mating or oviposition for any butterfly species observed in the
sampling area and period.

Feeding was observed in a few occasions. In addition to
O. ithra, Tegosa claudina (Eschscholtz, 1821) (Nymphalidae) was
also observed feeding on flowers of Senecio brasiliensis. Both
were registered foraging from 9:00 to 12:00 h in September. In
October both were registered feeding on S. brasiliensis from 9:00
to 10:30 h and only T. claudina at about 15:00 h. One indi-
vidual of Urbanus simplicius (Stoll, 1790) (Hesperiidae) was ob-
served foraging on flowers of Vitex megapotamica (Spreng.) Mold.
(Verbenaceae) from 11:00 to 11:15 h in December. In January,
at about 16:30 h, two Y. celmis were recorded feeding on fer-
mented fruits of Hexaclamys edulis (Berg) Kausel et Legr
(Myrtaceae), a characteristic shrub of restinga habitat. In March,
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one individual of D. iulia and two of H. erato phyllis were ob-
served feeding on flowers of Lantana camara L. (Verbenaceae),
from 9:40 to 10:25 and from 10:00 to 10:15, respectively.

The period of higher flight activity for most butterflies
was between 9:00 and 11:45 h. In observations for different di-
urnal lepidopterans in southeastern Brazil (CaLLagHAN 1977, 1978,
Vanmi et al. 1999, Ramos & Frerras 1999), the higher activity pe-
riod was between 11:00 and 14:00 h, either in terms of flight,
court, oviposition or feeding. On the other hand, Brown (1972)
mentions that, in very warm areas of tropical plains, the heat
leads butterflies to inactivity between 11:00 and 14:30 h. Dur-
ing our sampling months, the average temperatures were higher
than usual for the period from August 2001 to March 2002. At
the patch of restinga forest this study was carried out, the veg-
etation is low, the soil is sandy, and exposure to solar radiation
is intense. Temperatures could have had their effect amplified
throughout the day, as the soil heats up due to solar incidence,
especially during summer months. Therefore, conditions from
13:00 h on could be too harsh and dry for the activity of most
butterflies at this place. As in the studies cited above, it was ob-
served that during winter months butterfly activity began later
and ended sooner than in the summer, spring or autumn.

This pioneer evaluation of the presence and diel varia-
tion of butterflies on the sampling area was made possible
through the adaptation of the methodology described in
ArtMANN (1974), using scanning and focal observations. The
methodology proved to be very useful and provided a novel
approach to the assessment of the butterfly community. Scan-
ning observations, in regular intervals of 45 minutes, were ef-
fective in carrying out the species survey, and the focal obser-
vations were important for following the peculiar activities of
each individual or group of individuals.

The present study aimed to broaden the knowledge on
the lepidopterofauna of Rio Grande do Sul, especially in restinga
forests and in regard to the timing of activities. Generally, most
of the species present throughout the four seasons showed a
tendency to fly in the morning. Future surveys involving
restinga habitat, especially under hot weather, should take this
fact into consideration. It would be interesting to verify if the
patterns observed in the present study will still hold for years
in which winter and summer temperatures are not as high as
those reported here. The use of this same sampling methodol-
ogy for other types of environment shall be crucial to evaluate
variation in patterns and to allow comparisons among the dif-
ferent vegetation types of Rio Grande do Sul.
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