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1 ABSTRACT 

Rainforest is a dynamic ecosystem where species are affected by numerous 

biotic and abiotic factors. One important abiotic factor for many species is the 

availability of sunlight. The understory habitat under the closed undisturbed 

canopy is comparably constant with regard to sunlight and therefore also 

humidity and temperature. The canopy regulates the amount of sunlight that will 

reach the ground, which means that changes in canopy cover will change the 

understory environment. The main natural disturbances that affect the structure 

of rainforest are tree falls, that resulting in tree-fall gaps. The aim of this study 

was to compare the vertical stratification and species composition of fruit-

feeding Nymphalidae butterflies between tree-fall gaps of different sizes and 

undisturbed understory in a primary rainforest in Madidi National Park, Bolivia. 

Fruit-baited traps were suspended at ground level (2 m) and in canopy (10-15 m) 

in 5 tree-fall gaps and adjacent undisturbed understory, a total of 40 traps. There 

were more species rich assemblages in gaps both at ground level and in canopy, 

compared to understory. The data show that there are different species 

assemblages in tree-fall gaps, undisturbed understory, canopy and at ground 

level. The vegetation structure affected by the amount of sun light was an 

important factor affecting butterfly assemblages. There was a tendency that 

differences among gap assemblages increased with gap size. These results 

indicate the importance of the mosaic pattern caused by natural tree-fall gaps, 

they contain specific resources that favor different butterfly assemblages. 

2 INTRODUCTION 

It will become more and more important to understand what affects species 

diversity in the rainforest to have a chance to protect the biodiversity in these 

environments (DeVries et al. 1997). Rainforest is a dynamic ecosystem where 

species are affected by numerous biotic and abiotic factors (Hill et al. 2001). 

One abiotic factor that is important for many species in the rainforest is the 

availability of sunlight, and it is primarily determined by the canopy cover 

(Canham et al. 1990, Hill et al. 2001, Hamer et al. 2003). The understory habitat 

under the closed undisturbed canopy is comparably constant with regard to 

sunlight and therefore also humidity and temperature (Whitmore 1975, Spitzer 

et al. 1997). The canopy regulate the amount of sunlight that will reach the 

ground, which means that changes in canopy cover will change the understory 

environment (Hill et al. 2001). Studies have shown that natural disturbances 

affecting the canopy cover in a forest is an important mechanism for maintaining 

species diversity (Spitzer et al. 1997). Tree falls is one of the main natural 

disturbances that affect the structure of rain forests, these tree falls frequently 

result in gaps that create drastic changes in the environment, the most important 

probably an increase in the intensity of direct sunlight to lower strata (Denslow 
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1987, Pardonnet et al. 2013). Natural tree-fall gaps creates dynamic mosaic 

patterns that are an important factor for maintenance of species that are effected 

by light (Spitzer et al. 1997, Schnitzer 2000, Pardonnet et al. 2013), because 

they make the forest more heterogeneous (Spitzer et al. 1993, Schnitzer 2000).  

The gaps are often sites of higher diversity than the understory (Denslow 1995) 

but these conditions may vary with gap size (Pardonnet et al. 2013), and species 

may specialize on different parts of the gap size gradient (Uhl et al. 1988). The 

distribution of the gap size-frequency can be useful for comparing ecosystems 

(Denslow 1987), and to understand the distribution of individual species in gaps 

and understory is important and of conservation value (Hamer et al. 2003). In 

gaps, the concentration of certain resources may attract many species, which 

also is a reason that species interactions (e.g., fruit-frugivore, flower-

nectarivore) will be higher in the gaps (Levey 1988). Levey (1988) found that it 

was higher densities of fruiting plants and fruit-eating birds in the larger gaps 

than in the small gaps in a Costa Rican tropical wet forest and Denslow (1987) 

also found that the gap size affected the vegetation structure. It also seems that 

dissimilarity in butterfly assemblages’ increase with the gap size and that the 

assemblages in small gaps being more similar to the understory (Pardonnet et al. 

2013). 

There are not many studies on the effect of natural tree-fall gaps on butterfly 

assemblages in primary rain forests, only one in Asian rainforest (Hill et al. 

2001) and one in Peruvian rainforest (Pardonnet et al. 2013). Other studies have 

compared butterfly assemblages in unlogged forest with gaps created by 

selective logging (Hill et al. 1995, Hamer et al. 2003), but natural tree-fall gaps 

and gaps created by selective logging is not comparable because selective 

logging is more frequent and larger in size (Cleary et al. 2008) which makes it 

difficult to directly transfer the response of butterflies from logging gaps to 

natural tree-fall gaps. The previous studies of natural tree fall gaps have shown 

that there are different butterfly assemblages in gaps compared to the understory 

(Hill et al. 2001, Pardonnet et al. 2013). Except the differences in butterfly 

assemblages between tree-fall gaps and understory, studies has shown that that it 

also exist a vertical stratification of the butterfly species distribution. DeVries et 

al. (1997) found that vertical stratification of frugivorous Neotropical butterflies 

affected species distribution and individual abundance and that species richness 

was higher in the understory than in the canopy. The previous study (DeVries et 

al. 1997) on vertical stratification has focused on the differences of species 

assemblages between canopy and understory but they did not include tree-fall 

gaps. There are no studies that have tested if the species that are distributed in 

the canopy is the same species that occur on the ground level in tree-fall gaps 

were the climate is similar to the canopy.  
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The aim of this study was to compare the vertical stratification and species 

composition of fruit-feeding Nymphalidae between tree-fall gaps of different 

sizes and undisturbed understory in a primary rainforest.  

3 MATERIALS AND METHODS 

3.1 STUDY AREA 

The study was conducted in Madidi National Park in the upper Amazonas river 

basin, north Bolivia. The park was established in 1995 and has an area of 18 958 

square kilometers. The mean annual temperature is about 26.1
o
C, but during the 

dry season the Patagonian winds may occasionally drop the temperature to 4.5
 

o
C (Macia 2008). The rain season starts in October and continues to March, the 

dry season starts in May and continues to September, the mean annual 

precipitation is 2 335 mm (Macia 2008). The traps was placed around a lodge 

run by a local Tacana Indian community (Mashaquipe) (14
o
35´32.47”S, 

67
o
33´48.71”W). This part of Madidi National Park is a lowland rainforest with 

vegetation of old-growth mature primary forest. 

3.2 SAMPLING DESIGN 

Five tree-fall gaps that were between two and three years old were randomly 

chosen, ranging in area from approximately 100-1500 m
2
. All gaps were 

separated by at least 100 m (the maximum distance was 2 km) to reduce 

potential spatial autocorrelations. For each tree-fall gap one undisturbed 

understory control site was chosen, direction and distance (between 100-200 m) 

for this site was selected randomly from the center of each gap. If an overlap 

between the control site and a tree-fall gap occured, a new random direction was 

chosen. 

To quantify the sunlight, I used a fisheye lens (Sigma Fisheye 8 mm f/3.5) and 

took photos straight up in the sky and then processed the photos with CIMES 

FISH-EYE (Jean-Michel Walter 2009). At each gap and understory control site I 

randomly selected ten 1 m
2
 plots and recorded the number, diameter and height 

of all woody plants, vines, herbaceous, grasses and also the amount of flowering 

and fruiting plants. 

3.3 TRAPS 

It is difficult to identify butterflies when they are in flight, but fruit-feeding 

Nymphalidae is a butterfly guild that can be caught in traps baited with rotten 

fruit. The traps consisted of a 65cm long cylinder of black nylon mesh with a 

diameter of 30 cm, in the bottom was a 35 cm plastic plate attached 4 cm below 

the cylinder. In each of the five gaps and understory controls two traps were 

placed at two meter above the ground and an additional two traps in the canopy. 

The highest canopy height in the different gaps were between 17 and 29 meters, 
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but the branches were the traps were attached were at a height of 10 to 15 

meters. The traps were randomly placed in the gaps where there were suitable 

branches to hang the traps from. A total of 40 traps were placed in the area. The 

trapping period started 24 of Mars 2014 and ended 14 of April 2014. 

At the day prior the first sampling day, one banana were placed in each trap and 

were then left in the trap for the whole sampling period. Every day, the traps 

was re-baited with a new piece of banana and the old bait was left, this ensured 

that the traps always contained a mixture of fresh to well-rotted bait.  

The traps were emptied twice a day, once in the morning and once in the 

afternoon. All captured butterflies were photographed and individually marked 

by writing a number on the wing. All individuals were identified to species, 

(DeVries 1987, Gaarwood et al. 2007, Neild 2008). Some photographs were also 

sent to a specialist for identification. Of a total of 214 trapped individuals, 6 

percent remained unidentified (primarily because they escaped when traps were 

taken down from canopy, or had damage wings) and were excluded from 

statistical analyses. The morphology was also measured on all captured 

butterflies: body length, forewing breadth (minimum distance between tornus 

and costa) and length, abdomen width and length, thorax width and length. Then 

was thorax volume calculated as length x width
2
 (Strygle & Chai 1990) and 

wing area as half the product of forewing length and forewing breadth (Hall et 

al. 2000). 

3.4 STATISTICAL ANALYSES 

Differences in median number of species and individuals between tree-fall gap 

and understory traps were analyzed by using Excel 2010. To see if different 

species preferred gap or understory or canopy or ground level, the odds ratio of 

finding species in the different trap types were calculated. By comparing the 

odds of butterflies catches in the canopy traps with odds for catches in ground 

level traps, I  quantified the degree of preference for a particular traping site in 

all species. Thereafter a meta-regression was performed to see if the preference 

for these four habitats was related to the morphology of the butterflies, the 

regression between wing-area divided in thorax-volume (WA/TV) and ln(odds 

ratio) were tested including all species.  

Differences in species assemblages between gap and understory habitats, among 

gaps and individual species associations to environmental variables, habitat and 

trap-height were analyzed by using CANOCO 5 software (Leps & Smilauer 

2003). I made two different analyses, the first analysis was a deternded 

correspondence analysis (DCA) involving the environmental variables and also 

the variables for gap, understory, canopy and ground level to describe structures 

in the species data and, from this, indirectly to infer the relative importance of 

environmental variables. The second analysis was a canonical correspondence 
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analysis (CCA) to statistically test if the species assemblages between tree-fall 

gap, understory, canopy and ground level differed. Variables describing 

vegetation structure were passive variables in the analysis.  

4 RESULTS 

A total of 214 individuals belonging to 54 Nymphalidae species were captured 

(13 individuals could not be identified). There were 12 individuals that were 

recaptured a total of 25 times, these individuals have been counted as a new 

individual when they were caught in another trap than before. In the gaps, 36 

individuals were captured in the canopy and 65 at the ground level compared to 

the understory were 30 individuals were captured in the canopy and 70 at the 

ground level. There were small differences in number of species and individuals 

between gaps and understory (Fig. 1).  

 

Figure 1. Median number of individuals and species in gap and understory. Boxes 
show 25th percentile and 75th percentile and error bars shows the standard deviation. 

I found a total of 40 species in gaps and 29 species in the understory. The most 

occurring species Nessaea obrinus, represented 18 percent of the total number of 

individuals, both in gaps (12%) and understory (24%).  The odds ratio for gap 

and understory (Fig. 2A) showed that there was an equal chance to find a 

random species in both habitats. However, two species show some tendency for 

habitat preference, N. obrinus, for understory and Archaeoprepona demophon 

for gaps. Between canopy and ground level, the odds ratio (Fig. 2B) showed that 

Colobura dirce and N. obrinus significantly (P=0.031, P=0.013) preferred traps 

at the ground level. For the whole butterfly assemblage, there were significantly 

higher odds to find a random species at ground level compared to the canopy. I 

wanted to see if there were any correlations or differences with regard to 

morphology between gap, understory, canopy and ground level, and one 

indicator that can show this is the relationship between wing area (WA) and 

thorax volume (TV). However, there were no morphological differences for 

butterfly individuals between gap, understory, canopy and ground level. The 
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results from the meta-regression shows that ln(OR) was unrelated to WA/TV 

ratio (Gap/Understory; P=0.69 +/-CI95% -0.49; 0.74, Canopy/ground level; 

P=0.33 +/-CI95% -0.31; 0.91). 

 

 

Figure 2. ln(odds ratio) for trapping species in trap during an 20 day trapping period; 
the diamond at the bottom is the weighted average of all species. A) Contrasting 
traps in understory and traps in gaps. B) Contrasting traps in canopy and traps at 
ground level. 

The DCA analysis describes how similar the different species assemblages are 

and individual species habitat preferences and how they correlate with the 

environmental variables (Fig. 3). The species that are placed closed together 

Study name Statistics for each study Log odds ratio and 95% CI

Log Lower Upper 
odds ratio limit limit p-Value

Tigridia acesta -2.312 -5.308 0.685 0.130

Adelpha pleasure -1.609 -4.713 1.495 0.310

Agrias claudina lugens -1.609 -4.713 1.495 0.310

Catoblepia berecynthial -1.609 -4.713 1.495 0.310

Euselasia sp. -1.609 -4.713 1.495 0.310

Opsiphaes tamarindi -1.609 -4.713 1.495 0.310

Nessaea Obrinus -1.071 -2.391 0.249 0.112

Colobura dirce -0.405 -1.872 1.061 0.588

Zaretis itsy -0.345 -2.260 1.570 0.724

Memphis arachne -0.154 -1.657 1.349 0.841

Doxocopa zunilda floris 0.111 -2.737 2.959 0.939

Memphis p. philumena 0.111 -2.737 2.959 0.939

Pyrrhogyra edocla 0.111 -2.737 2.959 0.939

Opsiphanes cassina 0.118 -1.955 2.190 0.911

Catonephele numilia 0.125 -1.619 1.870 0.888

Memphis moruus 0.693 -0.777 2.163 0.355

Adelpha m. mesentina 0.865 -1.626 3.356 0.496

Catonephele antinoe 0.865 -1.626 3.356 0.496

Adelpha iphiclus 0.875 -0.499 2.250 0.212

Archaeoprepona demophon 1.163 -0.274 2.600 0.113

Baeotus amazonicus 1.335 -1.027 3.697 0.268

Catonephele acontius 1.827 -1.278 4.931 0.249

Consul fabius 1.827 -1.278 4.931 0.249

Eunica eurota dolores 2.225 -0.810 5.261 0.151

Baeotus beotus 2.544 -0.455 5.542 0.096

0.144 -0.282 0.570 0.509

-5.00 -2.50 0.00 2.50 5.00

Favours closed Favours gap

Study name Statistics for each study Log odds ratio and 95% CI

Log Lower Upper 
odds ratio limit limit p-Value

Opsiphanes cassina -2.663 -5.663 0.337 0.082

Adelpha m. mesentina -2.340 -5.377 0.697 0.131

Agrias claudina lugens -1.937 -5.042 1.169 0.222

Eunica eurota dolores -0.981 -3.473 1.511 0.440

Memphis moruus -0.288 -1.736 1.160 0.697

Adelpha pleasure -0.223 -3.072 2.626 0.878

Doxocopa zunilda floris -0.223 -3.072 2.626 0.878

Memphis p. philumena -0.223 -3.072 2.626 0.878

Opsiphaes tamarindi -0.223 -3.072 2.626 0.878

Adelpha iphiclus -0.087 -1.433 1.259 0.899

Zaretis itsy 0.223 -1.693 2.139 0.819

Catonephele numilia 0.568 -1.266 2.402 0.544

Memphis arachne 0.624 -0.941 2.190 0.435

Archaeoprepona demophon 0.693 -0.732 2.118 0.341

Baeotus amazonicus 0.981 -1.380 3.342 0.416

Baeotus beotus 0.981 -1.380 3.342 0.416

Catoblepia berecynthial 1.501 -1.603 4.605 0.343

Catonephele acontius 1.501 -1.603 4.605 0.343

Consul fabius 1.501 -1.603 4.605 0.343

Euselasia sp. 1.501 -1.603 4.605 0.343

Pyrrhogyra edocla 1.501 -1.603 4.605 0.343

Nessaea Obrinus 1.792 0.383 3.201 0.013

Catonephele antinoe 1.890 -1.144 4.925 0.222

Tigridia acesta 2.197 -0.799 5.193 0.151

Colobura dirce 2.485 0.288 4.682 0.027

0.494 0.044 0.943 0.031

-6.00 -3.00 0.00 3.00 6.00

Fav ours canopy Fav ours ground

A 

B 
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prefer more similar environments than the ones further away. There are some 

species (e. g., Eusalsia sp., N. obrinius) that seems to prefer understory and 

some (e. g., Memphis moruus, Consul fabius) prefer tree-fall gaps (Fig. 3A). 

Furthermore, Tigridia acesta and C. dirce seem to prefer the ground level in the 

understory. There are in general more species rich assemblages (big circles)  in 

gaps at both ground level and in canopies compared to understory at ground 

level and canopy (small circles) (Fig 3B). The circles are labeled after increasing 

gap size (1-5) and the results show a tendency of that species richness increase 

with gap size. If we look at the species assemblage structure (filled triangles), 

the understory and the ground level assemblages were more similar to each other 

than the assemblages in gap and canopy (Fig. 3B). In the understory there are a 

higher density of woody plants and their circumference were also larger in this 

habitat. In the tree-fall gaps and around traps in canopy there were high densities 

of herbs, flowering herbs and also higher canopy openness. In gaps does it also 

seem like there are higher density of fruits from woody plants (Fig.  3B).  

Figure 3. A DCA showing A) species scores and B) sample scores and 
environmental variables. The filled triangles shows the centroid for the traps 
belonging to the class Gap, Understory, Canopy and Ground level; circles represent 
trap locations and the size is proportional to the number of species. Only the 25 
butterflies that contribute most to the model are shown in A). The eigenvalues for the 
first and second axis are 58.7 percent and 37.7 percent respectively. 

The CCA analysis showed that there was a significant difference between the 

species assemblages in gaps, understory, canopy and ground level (P=0.0016; 

Fig. 4). The distribution of species shows that some prefer gaps (e. g. A. 

demophon, Baeotus amazonicus) and some the understory (e. g., Catoblepia 

berecynthial, T. acesta; Fig. 4A). The eigenvalues for the two axes explain how 

much of the variation that is explained along the axes, the most important factors 

are always distributed along the x-axis. In this case the eigenvalue for axis one 

(x-axis) was 44.5 percent and for axis two (y-axis) 32.8 percent. The results 

show that the butterfly assemblages in gap and canopy are similar to each other 

and that the assemblages at ground level and understory are similar to each other 

(Fig. 4B). Some variables separate gap and understory from each other and also 
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affect the species assemblages. Gaps are characterized by high density of herbs, 

flower and light compared with the understory that is characterized by higher 

density of woody plants and higher circumference of the trees. 

 

Figure 4. A CCA of butterfly assemblages sampled with traps in Gap, Understory, 
Canopy and Ground level. A) shows centroids for trap site types and the 13 species 
contributing most to the model; B) passive environmental variables. The eigenvalues 
for the first and second axis are 44.5 percent 32.3 percent. 

5 DISCUSSION 

The results of the study show that there was a significant difference between 

species assemblages in gaps, understory, canopy and ground level. These results 

indicate the importance of natural disturbance created by natural tree-fall gaps. 

Natural disturbances as tree falls create a dynamic mosaic pattern that makes the 

forest more heterogeneous (Spitzer et al. 1993, Schnitzer 2000) and these forests 

contain both greater tree density and diversity (Denslow 1995). Mainly all 

tropical tree species require light from a tree-fall gap during some time in their 

lives to reach maturity (Schupp et al. 1989). The importance of natural 

disturbances as tree-fall gaps on species assemblages are well-studied (Levey 

1988, Denslow 1995, Siptzer et al. 1997), for example, Spitzer et al (1997) 

found a higher number of butterfly species in gaps in a Vietnamese montane rain 

forest compared to the understory. A study of insects from Panamanian lowland 

forest indicates lower abundance of Coleoptera, Psocoptera and Formicidae in 

gaps (Shelly 1988). On the other hand Feener et al. (1998) did not find any 

effect on ant assemblages in tree-fall gaps compared to understory in a lowland 

forest in Panama.  

The results also show that vertical stratification of species assemblages occur. 

The distribution of species in the CCA analysis, indicate that the height (canopy 
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or ground level) of the trap affect the assemblage structure more than gap or 

understory. Other studies also demonstrate the vertical stratification effect on 

species assemblages (DeVries et al. 2001, Fermon et al. 2005), with a higher 

species richness found in canopy compared to understory (DeVries et al. 1997). 

The calculation of the odds ratio of finding a certain species in some of the four 

locations (gap, understory, canopy and ground level), also indicate canopy 

vertical stratification. Vertical stratification is not restricted to South American 

rainforests, Hill et al. (2001) found the same pattern among species in their 

study on frugivorous butterflies on Borneo. My results show that individual 

species as C. dirce and N. obrinus showed a strong association with ground 

level, and other species (e. g. Opsiphanes cassina and Opsiohanes invirae) were 

only recorded at canopy level. Both the CCA analysis and study of  Levey 

(1988) show that there is high density of fruit-bearing woody plants in gaps. 

Levey (1988) also found a correlation between increasing gap size and fruiting-

plants abundance. These results indicate that it is more fallen ripe fruit at the 

ground in gaps compared to understory. Because of the high density of fruiting 

plants in gaps compared to the understory, gaps are also important for other 

animals as different frugiovorous and nectarivorous birds (Levey 1988). The 

higher abundance of fruit could be one explanation for the species association to 

ground level for the butterfly species in this study. The vertical stratification of 

butterflies may also be affected by the location of larval host plants (Beccaloni 

1997) and in turn affect the morphology of species. A study from rainforests in 

Borneo indicate that species associated with gaps and canopy have a 

morphology indicating faster flight and better dispersal ability than species that 

are associated with understory (Hill et al. 2001), this because they might have a 

higher predation pressure (Hall et al. 2000). Pardonnet et al. (2013) found that 

higher wing area to thorax volume was associated with species in understory, an 

indication of slow flight (Hall et al. 2000). Because of these results I had 

expected to find some correlation or differences between gap, understory, 

canopy and ground level. However, the results in this study indicated that there 

were no significant differences between individuals with regard to the 

morphology, which may be due to the short sampling period resulting in too 

small samples of individuals.  

I found a higher number of species in tree-fall gaps compared to understory, 

however, this difference was not significant. In total, there were 54 species 

captured and 44 percent of them were found only in tree-fall gaps and 26 percent 

of them were only found in understory. The odds ratio of finding a random 

species in one of the two habitats showed a tendency for some species (N. 

obrinus and A. demophon) to prefer one habitat before the other. Results from 

Pardonnet et al. (2013) also show clearly that N. obrinus is a species that prefer 

the undisturbed understory. The absence of significant differences in species 

richness between the habitats could depend on the short sampling period, totally 
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54 species were found but 50 percent of them were only found as singletons, 

which indicate that a longer sampling period would express clearer results. The 

DCA analysis (Fig. 3B) also indicates differences between the habitats. There 

were more species rich assemblages in gap both at ground level and in canopy, 

compared to the undisturbed understory. This data show that tree-fall gaps and 

undisturbed understory contain different species assemblages. Not unexpected 

were canopy openness higher in gaps, resulting in greater amount of light, and 

this factor seem to be very important because it in first hand affect the 

vegetation and in second hand the butterfly assemblages. The gaps make light 

and nutrients available for plant species and these important conditions seem to 

vary as a function of gap size (Denslow 1980). It is reported that species may 

specialize in different portions of this size gradient (Denslow 1980, Pardonnet et 

al. 2013), which also my results indicate. The DCA analysis show a tendency of 

species rich assemblages increased with gap size. 

5.1 SOCIETAL AND ETHICAL ASPECTS 

Biological diversity is a cornerstone in our society, it affect our resources, 

economy and welfare. The aim of this study was to get a better understanding of 

what affects species distribution and composition in a primary rainforest. By 

getting a better understanding of what affect the diversity in one of the world 

most species-rich biomes, can we also get a better understanding of how to 

conserve biodiversity in this region. Furthermore with better understanding we 

may also use the rain forest resources in a sustainable way. During the study no 

animals were harmed, and all were released after identification.  

5.2 CONCLUSION 

The significant differences between species assemblages in gaps, understory, 

canopy and ground level, indicate the importance of heterogeneity that occurs in 

a forest with natural disturbance caused by tree-fall gaps. Also the high amount 

of species that was found in gaps compare to understory demonstrate that this 

dynamic mosaic patterns of tree-fall gaps is an important factor to maintain high 

butterfly species diversity. 
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8 APPENDIX 

 

 
Tree-fall gap Understory 

Species Ground level Canopy Ground level Canopy 

Adelpha capucinus 
   

1 

Adelpha heraclea 
 

1 
  Adelpha iphiclus 6 4 2 4 

Adelpha mesentina 
 

2 
 

1 

Adelpha pleasure 
  

1 1 

Agrias claudina lugens 
   

2 

Archaeoprepona amphimachus 
 

1 
  Archaeoprepona demophon 6 3 4 1 

Baeotus amazonicus 3 
  

1 

Baeotus beotus 3 1 
  Catoblepia berecynthial 

  
4 

 Catonephele acontius 2 
   Catonephele antinoe 2 
 

1 
 Catonephele numilia 2 1 3 1 

Cissia terrestris 
   

1 

Colobura dirce 2 2 14 
 Consul fabius 2 

   Doxocopa zunilda 1 
  

1 

Erichthodes antonina 1 
   Eunica eurota dolores 1 2 

  Euselasia sp. 
  

2 
 Hamadryas arinome 1 

   Heliconius xantocles 
 

1 
  Historis odius 

   
1 

Magneuptychia fugitiva 
 

1 
  Magneuptychia modesta 

  
1 

 Memphis arachne 3 3 4 1 

Memphis moruus 7 4 3 2 

Memphis orthesia 1 
   Memphis philumena 1 
  

1 

Memphis pithyusa 1 
   Memphis vicinia 1 
   Memphis corita 

 
1 

  Morpho deidamia 
  

1 
 Morpho helenor theodorus 1 

   Napaea beltiana 
   

1 

Nessaea Obrinus 9 3 21 3 

Opsiphanes cassina 
 

2 
 

2 

Opsiphanes invirae 
 

1 
  Opsiphanes quiteria 1 

   Opsiphanes tamarindi 
  

1 1 

Pareuptychia acirrhoe 1 
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Prepona dexamenus 
 

1 
  Prepona laertes 1 

   Prepona philipponi 1 
   Pyrrhagyra amphiro 1 
   Pyrrhagyra crameri 1 
   Pyrrhogyra edocla 1 
 

1 
 Taygetis sosis 

  
1 

 Taygetis thamyra 
 

1 
  Temenis laothoe 

   
1 

Tigridia acesta 
  

6 
 Zaretis isidora 

 
1 

  Zaretis itsy 2 
 

1 2 

 

 


