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Long term population studies may reveal important features of ecol­
ogy and adaptation in tropical butterflies (Ehrlich 1984), DeVries (1994) 
emphasized the importance of such studies as a basis for unde rstanding 
Neotropical butterfly communities, encouraging studies of life histories, 
The Ithomiinae, along with the Heliconiini, attracted the attention of 
early naturalists as central models of mimicry rings in the N eo tropics 
(Bates 1862, Muller 1879), but there are few works concerning popula­
tion ecology of ithomiine butterflies (Brown & Benson 1974, Drum­
mond 1976, Haber 1978, Vasconcellos-Neto 1980, 1986, 1991, Young & 
Moffett 1979, Freitas 1993), 

Heterosais edessa is a common ithomiine species found in humid pri­
mary and secondary forests , mostly in coastal southeastern Brazil, being 
rare on mountain slopes and nearly absent on the central plateau, Other 
closely related species or subspecies extend throughout the Amazon and 
as far northwest as Costa Rica. Heterosais is considered one of the most 
advanced genera within thc Ithomiinae (Brown & Freitas 1994), and the 
study of ecological parameters in this genus may help in the under­
standing of the evolution of this subfamily. 

This paper describes the juvenile biology of H, edessa and its adult 
population ecology in relation to other species of the associated ithorni­
ine community, 
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STUDY SITE AND METHODS 

Observations were made from July 1988 to July 1992, in the locality 
of "MOlTO do JapuC' (46°24'W 23°59'S), Sao Vicente, Sao Paulo, Brazil. 
The study area is covered by submontane rain forest (U rurahy et al 
1987), with an annual rainfall near 2500 mm and an average annual tcm­
perature of 21°C (Setzer 1949, Prodesan 1969, Nimer 1972). A large 
part of the area is secondary forest , with a predominance of forest edge 
plants. A detailed map of the locality is give n in Fre itas (1993). 

In order to study the life cycle of H. edessa, eggs and larvae we re col­
lected on individuals of the host plant species, Cestrum laevigatl1m 
Schldl. (Solanaceae), in the forest. Larvae were reared on leaves of this 
host in plastic boxes, cleaned daily. Egg size is presented as le ngth and 
diameter, and the head capsule size of larvae as the distance betwee n 
the most external ocelli (as in Freitas 1991, 1993, and Freitas & Olive ira 
1992). All measurements were made using a microscope fitted with a 
calibrated micrometric ocular. 

A mark-recapture census for Heterosais edessa and IS other Ithomi­
inae was conducted from May 1991 to May 1992. Visits were made from 
1 to 5 time s per week, except from D ecembe r 1991 to April 1992 (less 
than once a week) . Data on some species were also gathered from 14 Jan­
uary to 11 March 19S9. ButterHies were captured with an insect net, indi­
vidually numbered on the underside of the forewings with a felt-tipped 
pen, and released at the site of capture. The characteristics of each indi­
vidual (sex, age , site of capture , source of n ectar, and other activities) 
were recorded for later analysis. The age of individual butterflie s was es­
timated in six categories based on wing wear (Ehrlich & Davidson 1960, 
Brussard & Ehrlich 1970, Ehrlich & Gilbert 1973, Brown et al. 1981, 
Freitas 1993). Males and fe males were analyzed separately. Time of resi­
dence (permanence) in the population was estimated following Brussard 
et a1. (Hl74) , as days elapsed between marking and last recapture . This 
parameter is related to the survivorship of the adults. 

Rates of flower visitation were recorded during the 12 months of pop­
ulation studies of Heterosais edessa. A plant species was classified as 
highly visited if 50 or more individuals of H. edessa were observed feed­
ing on its flowers, intermediate if 10 to 49 individuals were observed, 
and low if fewer than 10 individuals were observed on it during the en­
tire study (as in Freitas 199.3). 

RESU LTS 

Juvenile Biology of H. edessa 

Drummond and Brown (19S7) recorded Ce.<;trum amictum SchIel!. 
(Solanaceae) as the larval host of H. edessa in coastal Sao Paulo. In the 
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FIC. 1. DistJibution of body setae on the first instar larva of Heterosais edessa. 

Morro do Japuf study site, females followed oviposited only on Cestrum 
laevigatum Schldl. Eggs were laid singly on the underside of old leaves. 
In general, only one or two eggs were present on each leaf, but as many 
as six eggs were observed on the same leaf on plants protected from di­
rect sunlight. Although this was not quantified, eggs and larvae were 
more commonly found on the host plants from April to August. 

After hatching, caterpillars ate the entire egg shell. The caterpillars 
were very sensitive to low humidity and died rapidly in drier environ­
ments. Although solitary, larvae were not cannihalistic; several larvae of 
different instal's could be reared together without losses. The caterpil­
lars rested in a J-shaped position on the underside of the leaves . The 
caterpillars ate all the leaf tissue, even in the first instar. When dis­
turbed, caterpillars could suspend themselves from silk threads, but this 
hehavior was not frequently observed. Pupation usually occurred off the 
host plant, on ne ighboring plants but some pupae were found on leaves 
and stems of C. la~vigatum. 

Egg. \Vhite, ovoid (truncated at bottom) with 23 longitur!inal Jidges and 11 transverse 
ridges; diameter 0.7 mrn, h eight 0.6 mrn. A line drawing of the egg was published by 
Brown and Freitas (1994) . 

First instar. Translucent white with transparent head capsule, becoming pale green af­
ter feer!ing; average width of h ear! capsule 0.39 rnrn (sd=0.02, n=4); r!istJibution of setae 
as in Fig. 1. Duration 3-4 days. 

Second instar. Pale green with a transparent head capsule, dark intestinal contents ev­
ident; average wi.dth of head capsule 0 .. 58 mm (sd=0.04, n = l1). Duration 3-4 days. 

Third and fourth instars. Similar to previous instar, with progressively darker green 
pigmentation; head capsule entirely transparent. Fourth instar larvae ,vith narrow lateral 
yellow stripe (see also Brown & Freitas 1994). Average width of third inslar head capsule 
0.9 mm (,,1=0.04, n =13); duration 3-4 days. Average width of fOUlth instar head capsule 
1..3.5 mm (sr!=(J.()5, n =8); duration 3-4 davs. 

Fifth instar. Green, with narrow lat~ral yellow stripe (see Brown & Freitas 1994). 
I-lead capsule entirely transparent with dark area in ocellar region. Dorsal vessel clearly 
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TABLE l. Mark-recapture study of Heterosllis erlessa in Morro do Japu!, Sao Paulo, 
Brazil. L = maximum longevity, M = maximum movement, m = males, f = females, cap = 
total, recap = total recaptured. 

M" ltil)l(' Rf:'captures 

rAP HECAI' lllal t"s rl-'1l1ult-'s 

Month 1,111 1.1 MIlL Mf 

May 91 18 2 2 0 3 50 2 
Jun 91 11 0 4 0 2 JOO 4 
Jul91 84 54 17 1] 6,5 21 300 100 14 2 ] 11 
Aug 91 49 3:3 12 9 23 13 21>0 100 10 2 7 3 
Sep 91 7 11 3 6 10 39 100 50 3 3 3 
Oct 91 2 1 0 0 
Nov 91 6 1 0 0 
Dec 91 1 0 0 0 
Jan 92 3 3 0 0 
Feb 92 0 0 0 0 
Mar 92 0 0 0 0 
Apr 92 0 0 0 0 
May 92 10 2 1 0 17 100 1 

Totals 192 107 37 26 65 39 300 100 32 2 3 21 6 

visible. Maximum length 26 mm. Average width of head capsule 2.69 mm (sd =0.21, n=9). 
Duration 4-6 days, 

Pupa. Green, strongly humped (howed), 0.9 x 1.2 mm; light green first day, acquiling 
gold stripes after one or two days. A few scattered black dots on \\ing cases and in ocular 
area (see Brown & Freitas, 1994). Duration 9 to 11 days. 

Adult Ecology of H. edessa 

In total, 299 adult H. edessa were captured during 12 months of study, 
with 63 later recapture d, Fig. 2 shows individuals present per day; when 
an individual was recaptured it was considered pre sent in the population 
on all previous days since the day of first capture. Adults were most 
abundant from May to Septembe r, with abundance decreasing after Oc­
tober and maintaining low population levels during the following 
months (Table 1). During a short capture period, from January to March 
1989, 23 individuals of H. edessa were captured on flowers of Adenos­
temma viscosum Forst . (Asteraceae) inside the forest. The population 
appeared to be breeding continuously, with some peaks (Fig. 2). 

The sex ratio of H. edessa in the field deviated from 1:1 (197 males 
and 107 fe males marked; X2 =24.2, df=l, p<O.OOI). Males were the dom­
inant sex throughout the study, except in September 1991 and January 
1992 (Fig. 3). The proportions of recapture of males (19.3%) and fe­
males (24.3%) can be considere d equal (X2 =0.71, df=l, p>0.20). 

For the analysis of age structure, the six initial age categories were 
grouped into three: new, intermediate, and old (as in Freitas 1993). 
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FTC. 2 . Individ uals o f H. eaessa p resent per day in Morro do Japu!: males (uppe r) and 
fem ales (lower ). 
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FIG. 3. Sex ratio for H. edessa marked in the Morro do Japuf, as percent of males in 
each day's capture . 

Data for males and females were grouped to increase the total data and 
enhance perception of age patterns along time. The age structure of H. 
edessa was dominated by new and intermediate individ uals during most 
of the study. Old individuals appeared mainly after July, with little in­
crease in number during the following months (Fig. 4). No emergence 
peaks of new individuals were observed throughout the study, and new 
individuals reache d 100% only on days with only one or two individuals 
captured. 
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FIG. 4. Age structure of H. edessa (males and females grouped) in Morro do Japui, 
May to September 1991: black=f"resh (new) individuals, hatched= interrnediate, white=old, 
as percent of total for each day. 
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TAllLE 2. Permanance of marked Heterosais edessa: days elapsed betwee n marking 
and last recapture represent the minimum permanance (MP) [or each individual. 

~\'IP Male:; r ... males Total 

1- 5 16 9 25 
6-10 7 5 12 

11-15 4 2 6 
16-20 3 3 6 
21-25 2 5 7 
26- 30 2 2 
31-35 1 1 
36-40 1 2 

> 40 3 3 

The movement of adults was limited, and the distance between re­
lease site and recapture rarely exceeded 100 m. Of the 63 recaptures, 28 
males (7.5.7%) and 23 females (88.5%) were less than 100 m from the 
site of first capture, and the other 9 males and 3 females were 100-300 
m away. Males had a residence time (12.9 days, sd=15.1, n=37) practi­
cally equal to females (13.5 days, sd=l0.3, n=26) (Table 2). 

Nectar sources utilized by H. edessa are available during the entire 
year, as shown in Table 3. Some individuals we re also observed on bird 
droppings and broken stems of several Eupatorium species. Adults were 
ofte n encountered near a nectar source, but sometimes they were ob­
served flying low inside the forest or near streams and valleys many 
times away from any nectar source. Adults were frequently found on 
flowers of Asteraceae, flying e rratically ne ar the ground (rarely over 1 
m), like other transparent species of Ithomiinae found in the study area 
(such as Pseudoscada errl.l.ca (Hew.), Oleria aquata (Weymer), Pterony­
mia carlia Schaus, llypoleria adasa (Hew.), Ithomia drymo I-liibner, 1. 
agnosia zikani D'Almeida and 1. lichyi D'Alme ida). 

The Ithomiinae Community in Morro do Japui 

Besides H. edessa and the seven species mentioned above, another 12 
ithomiine species were present in the study area, including: Melinaea l11-
dovica paraiya Reakirt, M. ethra (Godart), Placidula euryanassa (Feld. 
& Feld.), Methona themisto (Hubner), Mechanitis l. lysimnia (Fabri­
cius), M. polymnia casabranca Haensch, Epityches eupompe (Geyer), 
llypothyris ninonia daeta (Boisduval), Dircenna dero celtina (Burmeis­
ter), Prittwitzia hymenaea (Prittwitz) (one individual in six years), and 
Episcada clausina strip os is Haensch. All 12 of these species were also 
marked and recaptured at the samc time as ll. edessa, but some species 
were not abundant enough to permit continuous graphs of population 
dynamics (Fig. 5). Other Ithomiinae found in hills up to 5 km around 
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TABLE 3. Nectar sources visited by adult Heterosais edessa during 1989-1992 in 
Morro do Japuf, S. Vicente, Brazil. Continuous lines are periods of intense flowering, bro­
ken lines indicate few flowers available (1- 5 individuals with flowe rs ). Level of visitation 
of nectar sources : *** = high, ** = intermediate, * = low. Vernonia condensata and Persea 
americana are introduced plants in the study area. 

Nectar soun::e 

ASTERACEAE 

Eupatorium vitalhae D.C. * 
E. laevigatllm Lam. *** 
E. pllnctulatum D.C. * 
E. inlllaefolium H.B.K. * 
Mikania l"ndiana D.C. * 
M. micrantha H.B.K. * 
M. cordifolia (L.F.) WiJld * 
Trixis antimenorrfwea Mart. ex Baker ** 
Vernonia condensata Baker *** 
V heyrichii (Less. ) * 
V scorpioides (Lam.) * 
Adenosternrna viscosurn Forst. *** 
Ager(ftun~ conyzlJides Linn. * 
Hidens pilosa Linn. * 
Emilia sonchij()lia D.C. * 
ROSACEAE 

Rubus rosaefo/ius Smith. *** 
LAURACEAE 

Persea americana Mill ** 
BORAGINACEAE 

Cordia verbenacea D.C. * 

M A M A o N D 

the study area were Aeria oZena Weymer, Callithomia. Zenea (Cramer), 
Thyridia psidii cetoides (Rosenberg & Talbot), Pteronymia euritea 
(Cramer) and an as yet undescribed subspecies of Pseudoscada quadri­
fasciata Talbot. These five species are probably present erratically in the 
study site, perhaps even as established colonies, since the foodplants are 
available and the characteristics of the vegetation are the same as in the 
adjacent forests. As the Sao Paulo coast receives rainfall all year round, 
no Ithomiinae "pockets" were observed during the six years of constant 
visits to the study area, but some small aggregations were found near 
streams on hot summer days. 

Sex ratios. The sex ratios of all species in the study site were male­
biased, except in those species with very few individuals marked (Table 
4). The sex ratios showed few changes from month to month, and only 
1. drymo showed a tendency for increase in the number of females dur­
ing the study (Table 5). The two species of Melinaea (studied in 1989), 
showed an extreme case of male-biased sex ratio (Table 6). During the 



VOLUME 50, NUMBER 4 281 

Heterosais edessa 
en 30 en 30 

"0 
-6 25 
.;;: 
'-6 20 
.~ 

0 

-6 25 .;; 

~ 20 

c:i. 15 
0 
u 10 

c:i. 15 
0 
u 

10 .... 
~ 
0 5 

01 
Z 

0 
J A 

0 
5 

01 
Z 0 

N 
~p • 

o N J J A 5 

Mechanitis lysimnia 
cn 30 
"0 
:§ 25 
> 
:~ 20 

c:i.15 
0 
u 

10 10 .... 
0 

.... 
0 

5 5 
01 01 
Z 

0 Z 0 
J J A 5 0 N J 

30 30 
.!!2 en 

0 25 g 25 
::l "0 
"0 

:~ 20 :~ 20 
u .S .S 

15 c:i. 15 
c:i. 0 0 u 10 u 10 
..... .... 
0 5 

0 5 
01 01 
Z Z 0 

J J A 5 0 N J 0 N 

Flc. 5. Individuals of six Ithomiinae species (male s and females combined) captured 
per day in Morro do Japui. 

study no females of Melinaea ethra and only two of M. ludovica were 
recorde d, both flying inside the forest. 

Longevity. Permanence in the population (an indirect predictor of 
life span) was measure d only for a fe w species, due to the low rates of 
recapture for most. In three species studied in 1991-1992 (M. lysimnia, 
D. dero and H. edessa) and in the two Meiinaea stud ie d in 1989, average 
permanence was typically more than 10 days (though near this in fe­
males of D. dero), exce pt in P euryanassa, (average less than 10 days; 
Freitas 1993) . In all species studied, maximum p e rmanence was over 
one month, exceeding two months in some species (Table 7). 
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TABLE 4. Sex ratios of 18 Ithomiinae species captured in Morro do Japui, S. Vicente, 
Brazil, from 26 May 1991 to 26 May 1992. Asterisks indicate sex ratios significantly differ­
ent (p<0.0.5) from 1:1 using chi-square. Percent total = percentage of all captures repre­
sented by that species. Days present = number of days a given species was present during 
the entire study. 

Species M'lle~ Females Total Pt' rt't'llt Total Days pres(-'nt 

P euryanassa * 414 301 715 38.6 50 
H. edessa * 192 107 299 16.1 49 
M. lysimnia " 182 88 270 14.6 47 
D. dem * 90 61 lSI 8.1 46 
1. dryrno 64 45 109 5.9 34 
M. polyrnnia * 68 30 98 .5.3 33 
P errtH;a * 48 20 68 3.7 29 
H. ninonia * 32 16 48 2.6 20 
P c(lrlia 13 10 23 1.2 19 
H. adasa 12 9 21 1.1 1.5 
O. aql1ata 11 4 15 0.8 12 
M. 111dovica * 10 2 12 0.6 6 
M. themi"to 3 6 9 0..5 5 
M. ethra * .5 I 6 0.3 4 
E. eupompe 1 2 3 0.2 2 
E. elausina 1 1 2 0.1 2 
l. lichyi 1 1 2 0.1 1 
1. agnosia 1 0 1 0.1 1 

TARl.E 5. Sex ratios for four lthomiinae species marked in Morro do Japui, givcn as 
percent (boldface) of males in the total (T) f()Y each month. 

May }Ull Jul Sep Oct Nov 

Sp('dcs T/9;-, T/'?/) TI';;:} T/% Tf!7r T/u!" 

D. dem 14/71 6/83 40/57 35/51 23/52 3/67 5/60 
M. lysirnnia 15/80 7/86 119/68 43/62 46/54 5/80 1.5/67 
r dryrno 2/100 7/86 73/62 10/50 10/30 0/0 0/0 
P errllca 4/75 41100 48/62 8/87 2/100 11100 11100 

TABLE 6. Populational parameters for Melinaea ludovica and M. ethm, 14 January 
1989 to 11 March 1989. TM = total marked, TC = total captured, MOV = maximum 
movement (meters), PER = maximum permanance (days), x = average perrnanance (with 
standard deviation), m = males, f = females. All males collected were feeding on Adenos­
ternrnll viscosurn. 

M. 111dovica 
M. ethra 

113 
U.5 

'I'M 

2 
o 

TR 

32 
:33 

MOV 

.300 
300 

PER 

.5.5 14.1 ± 14.1 
47 13.7 ± 12.9 

25 
2.5 

Multipl ... recaptures 

5 
4 

2 
2 

o 
2 
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TA BLE 7. Permanence in the population for four species of Ithomiinae studied in 
Morro do Japui, 1991- 1992. x = average pennanance (days, with standard deviation). 

Sp('des/s('x rangf> SD N 

P euryanassa males 8.4 1- 4.5 8.3 149 
P eU'ryanassa females 7.2 1- 23 .5.7 112 
M. lysimnia males 15.5 1-67 15.4 72 
M. lysimnia fem ales 18.3 1- 72 16.2 31 
D. dem males 9.4 3-23 6.9 21 
D. dero females 10.9 3-49 10..5 23 
H. edessa males 12.9 1-65 15.1 37 
H. edessa f emales 13.5 2-39 10.3 26 

All species studied showed a peak of abundance between July and Au­
gust (Figs. 2, .5; see also Freitas 1993 for abundance graphs of P eu­
ryanassa) , except the two Melinaea species, which were most abundant 
from November to March (summer months); in 1991-1992 they were 
not as abundant as in 1989 and 1990. 

Food sources. Adult Ithomiinae were usually observed on flowers, 
especially of Asteraceae (Table 8). Nectar sources in the study site were 
available all year round (Table 3). All species showed a preference for 
flowers in the Asteraceae, except the transparent blue Ithomiinae spe­
cies (H. edessa, 1. drynw, 1. lichyi, 1. agnosia, P erruca, P carlia and 0. 
aquata), that prefered flowers of Rubus rosaefolius (Rosaceae), all year 
(Table 8; other transparent blue species not present in the Table were 
also captured mostly on these flowers: H. adasa, 17 of 22 feeding 
records; P carlia , 12 of 23; O. aquata, 6 of 7). The apparent strong pref-

TABLE 8. Frequency of flower visitation for 8 species of Ithomiinae studied in Morro 
do Japui, 26 May 1991 to 16 May 1992. Plants with an astetisk are known PA sources. Bold 
numbers indicate that visitation is male biased . Results presented as males/females. See 
Table 3 and text for full names of plants and butterflies (Acura. = Asc/epi(b' eurassavica). 

Pia. Mec. Mec. Dir. Het. !th. Hyp. Pse. 
cur. ly". pol. der. ede. dry. ada. err. 

E./aCt). * 81/34 27/4 30/19 34111 2414 210 410 Oil 
E.punc. * 210 1/0 110 ]/0 
M.lund. 412 0/1 3/1 1/3 212 
Tanti. 24113 3/4 210 6/3 8/9 3/4 
Vcond. 167/111 61/33 211 4.'5/56 31130 6/2 11/10 412 
R.rosa. 23/15 36/29 0/1 8/9 106174 32126 15/16 34114 
Pamer. 2741265 27/28 16/16 6/12 3/2 413 
c:. verh. 1.'3/7 414 3/0 0/1 210 
Aeony. * 0/1 1/0 
Vscor. 0/1 1/0 
Avise. * 3/0 6/0 111 
Acura. 1/0 0/1 
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erence of P euryanassa for flowers of Persea (Table ~») may have been 
due to chance, since this seemed to be the most abundant flower during 
the population peak of this species (Freitas , 1993) In gene ral, the 
records of males and females were near 1:1 on all nectar sources. On E. 
laevigatum males were more abundant for most of the species. In 1989, 
Adenostemma viscosum also attracted mainly males of Melinaea (Table 
6) , as well as H. edessa (25 male s and no females ) and O. aquata (21 
males and 1 female). Adult Ithomiinae individuals of both sexes were 
also obse rved puddling on mud, and feeding on bird droppings, rotting 
fruits, and broken stems of several Eupatorium species. 

Species composition. Data on relative species abundance were ana­
lyzed only for the period from 26 May to 23 Novembe r 1991, whe n in­
dividuals were most abundant and the censuses were more fre quent. 
Throughout this p eriod, four species (P euryanassa, H. edessa, M. ly­
simnia and D. dero) accounted for at least 70% of the captured Ithomi­
inae on any day (see also Table 4 and Fig. 6A). The number of species 
captured per day varied from 2 to 13 (mean 6.96, sd=2.6, n=54), with at 
least 6 species present on most days (Fig. 6B). The most abundant spe­
cies were also the ones that were seen on most days (Table 4), showing 
that they were well distributed throughout the year (see also Fig. 5, and 
Freitas 1993). The days with more than six species captured we re mostly 
in July and August, also the period when the largest number of individ­
uals we re seen per day (Fig. fiB). The abundance of some species varied 
from year to year: lthomia lichyi was very abundant in 1989 and 1990, 
hut I. agnosia and E. clausina we re always sparse from 1988 to 1993. 
Some abundant species may be rare in other years: Pseudoscada errl1,ca , 
a mode rately common species from 1988 to 1993, was practically absent 
in the first part of 1994 in Morro do Japuf, although it continued to be 
common in othe r forests near the study area. 

DISCUSSION 

Biology of H. edessa 

Heterosais edessa has immatures typical for its tribe (Godyridini), with 
solitary larvae, little pigment in the larval cuticle including cephalic cap­
sule, and a bent, gree n pupae ; all these are considered derived traits in 
the Ithomiinae (Brown & Freitas 1994) . Although larvae are solitary, 
they do not exhibit cannibalistic habits, common in solitary larvae of 
H e liconiini (Brown 1981 and pers. obs.). Several other Ithomiinae with 
solitary larvae were also not aggressive towards other smaller larvae 
(pers . obs .); this trait may have allowed the development of gregarious 
behaviour in Ithomiinae laIvae. In fact, gregarious larvae are considered 
to be a polyphyletic t rait in Ithomiinae, appearing erratically in many 
Ithomiinae radiations (see Brown & Freitas 1994). 
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The general behavior of H. edessa larvae, like the J -shaped resting po­
sition and the suspension by silken threads when disturbed, is very sim­
ilar to that of other known Ithomiinae (Brown & D'Almeida 1970, 
Young 1972, 1974a, 1974b, 1974c, 1978a, 1978b, Ackery 1987). Larvae 
of H. edessa are basically cryptic in color pattern and behavior. 
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Although more abundant in the winter months, H. edessa is found in 
Japui all year round; the low numbers in some months may be due 
mostly to the low number of plants in bloom. This pattern of fluctuation 
seems to be present in varying degrees in most Ithomiinae (Vasconcellos­
N eto 1980, Freitas 1993). The vagility of H. edessa is low, with individu­
als usually tracking their nectar sourccs. Bccausc the larval food plants 
arc present throughout the area, females do not need to search widely 
to find them, so both male and female movement is more related to nec­
tar sources. 

Sex ratio was male biased in H. edessa and seven other ithomiine spe­
cies. Male biased sex ratios in the field have been reported for many 
species of butterflies, even when sex ratio in the laboratory was 1:1 
(Brussard & Ehrlich 1970, Brussard et a1. 1974, Brown & Ehrlich 1980, 
Matsumoto 1984, 1985, Freitas 199,3). In the Ithomiinae, the predomi­
nance of males in fi e ld collections has been attributed to their appear­
ance at sources of pyrrolizidine alkaloids (PAs) (Brown 1985, Trigo 1988, 
Freitas 1993), as seen with E. laevigatum in this study. The fact that 
male biased sex ratios were also detected on other plants (e.g., R. rosae­
folius) may be explained by the existence of behavioral differences be­
tween males and females (Ehrlich 1984), resulting in males generally 
flying in the same places as the collectors, with females more dispersed 
throughout the habitat. 

The residence times of H. edessa and the other Ithomiinae in the 
study area were relatively high compared to specie s in other butterfly 
families, but were lower than those for species of Heliconius in the same 
area (Rogner & Freitas, unpub1. data) . Some individuals may survive for 
more than two months, and two females older than :30 days were ob­
served ovipositing and with apparently distended abdomens, indicating 
continual egg production as in Heliconius species (Dunlap-Pianka et a1. 
1977). The relatively short lifespan of Ithomiinae in this study site in re­
lation to that in other regions (Vasconcellos-Neto 1980, Brown 1985) 
may be due to the continuously humid climate, and concomitant lack of 
reproductive diapause in this region. The age structure of adult H. 
edessa shows that the population has continuous recruitment of new in­
dividuals throughout the year, though probably diminished from July to 
December. These data suggest that H. edessa, like most other Ithomi­
illae in the study site, is more K-selected (Pianka 1970) than Placidula 
euryanassa (Freitas 1993). 

The Ithomiinae community in Morro do Japu! is typical for the Sao 
Paulo coastal region. The absence of montane species results in a low 
richness in re lation to the interior (28 species in the "Serra do Japi," in-
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terior of Sao Paulo; Brown 1992), although some species like H. edessa 
are absent in the inte rior, or occur only as migrants from the coast (the 
two Melirwea and 0 . aquata) . Also, seve ral species in the coastal At­
lantic transparent yellow complex (Brown & Benson 1974) are absent in 
the region (like Scada karschina) , appe aring only 100 km east of Sao Vi­
cente in Sao Paulo state (Sao Sebastiao municipality). 

The numbe r of species captured per day throughout the year was al­
most always more than six, reaching 13 on some d ays, with high num­
bers of individuals, reflecting a relatively high dive rsity. Eleve n species 
are common enough to be captured on almost any day in the study site. 
A relatively comple te list of Ithomiinae of a given coastal Sao Paulo site 
may be obtained in four to five days of intense work from June to Sep­
tember, especially with the use of Heliotropiurn indicurn baits to attract 
males of rare r species, or by se arching for the right flowers (habitat 
"pockets" that concentrate adult Ithomiinae in winter are virtually ab­
sent in most of the Sao Paulo coastal region; see also Brown 1972). A 
survey of the 26 Ithomiinae species of Sao Sebastiao was made in only 
seven collecting trips from May to September 1992. 

The data pre sented he re provide valuable information for two kinds 
of community studies. Firstly, the study of plant-based food webs is of 
gre at importance in the understanding of tropical ecosyste ms. For e x­
ample, the data obtained for a given taxonomic group of herbivorous in­
sects can be useful in studies of diversity and health of a give n plant as­
se mblage. This is especially true for groups like Ithomiinae which are 
rapidly sampled and depe nd on a diverse set of plants for larval and 
adult hosts (Gilbert 1980). Ithomiinae have been suggested as especially 
good indicator organisms for this kind of study (Brown 1991, Beccaloni 
& Gaston 199.5). Secondly, an understanding of the se asonal patterns of 
each species, as well as their behavior, habits and preference s can lead 
to greate r efficiency in collecting data in a given area, especially if many 
areas must be surveyed in little time . Some sites are difficult to reach, so 
that the knowledge of which months are bettc r to census butterflies is 
valuable to those who intend to carry out inventory and monitoring. 

The prese nt paper attempts to define some of the se patterns for the 
Sao Paulo coastal forests , to help future work in this region . Similar 
work is needed in other areas to reveal the differe n t patterns, especially 
in places with marked seasonality or with different climatic regimes. 
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