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ABSTRACT
Some beetles can attack the wood immediately after the tree is felled, but there are those that start their attack at different 
stages of wood degradation. Beetles of the family Passalidae belong to this latest category. The objective of this study was to 
assess the occurrence of beetles of this family in wood samples taken from trunks of Scleronema micranthum, a forest species 
from Central Amazon. The samples were exposed to biodegradation for 24 months on the forest ground of the Experimental 
Station of Tropical Silviculture of the National Institute for Amazonian Research, in Manaus, Amazon State, Brazil. During that 
period, 15 samples were removed from the experiment, every two months, for insect collection and evaluation of infestation. 
The presence of six species was recorded, all of them of the Passalini tribe: Passalus (Pertinax) latifrons, P. (Passalus) variiphyllus, P. 
(Pertinax) convexus, P. (Passalus) interstitialis, P. (Passalus) lanei, and Paxillus leachi. Among these species, P. (Passalus) interstitialis 
was the most abundant, with 18 individuals. This species was the first one to infest the samples and was found between the 
eighth and twentieth month of the experiment. The infestation occurred predominantly in the bark and sapwood.
KEYWORDS: Amazon wood, beetle, Passalidae, degradation.

Passalídeos (Insecta: Coleoptera: Passalidae) coletados em troncos de 
Scleronema micranthum (Malvaceae)
RESUMO
Alguns besouros atacam a madeira imediatamente após o abate da árvore, enquanto outros preferem a madeira em diferentes 
estágios de degradação. Nesta categoria estão inseridos os besouros da família Passalidae. O objetivo deste estudo foi avaliar 
a ocorrência de besouros dessa família em amostras provenientes de troncos de Scleronema micranthum, espécie florestal da 
Amazônia Central. As amostras ficaram expostas à biodegradação durante 24 meses no solo da floresta da Estação Experimental 
de Silvicultura Tropical do Instituto Nacional de Pesquisas da Amazônia, em Manaus, Amazonas, Brasil. Durante esse período, 
a cada dois meses, 15 amostras foram removidas da floresta para a coleta desses insetos e avaliação da infestação. Foi registrada 
a presença de seis espécies, todas da tribo Passalini: Passalus (Pertinax) latifrons, P. (Passalus) variiphyllus, P. (Pertinax) convexus, 
P. (Passalus) interstitialis, P. (Passalus) lanei  e Paxillus leachi. Dentre as espécies, P. (Passalus) interstitialis foi a mais abundante, 
com 18 indivíduos; foi a primeira a infestar as amostras e foi registrada entre o oitavo e o vigésimo mês do experimento. A 
infestação ocorreu predominantemente na casca e alburno da madeira.
PALAVRAS CHAVE: Besouros, madeira da Amazônia, Passalidae, degradação.
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Wood exposed to weathering becomes vulnerable to a 
variety of organisms from the felling or falling of the tree until 
its total deterioration (Hickin1975). Individuals of the family 
Passalidae (Insecta: Coleoptera: Scarabaeoidea) are known 
by colonizing the interior of decaying trunks (Reyes-Castillo 
1970; 2000; Reyes-Castillo and Halffter 1984; Fonseca and 
Reyes-Castillo 2004). Within those rotting trunks, beetles 
of this family find favorable shelter with little variation in 
humidity and temperature, where enough food for their 
growth and development is readily available (Reyes-Castillo 
and Halffter 1984). This family is distributed in tropical 
and temperate moist forests. It has a great morphological 
uniformity, saproxylophagous habits, subsocial behavior 
and a high diversity of species (Reyes-Castillo 1970; 2000). 
These species have an important role as primary decomposers, 
and as possible bioindicators to prioritize forest areas for 
conservation (Schuster 1985; Schuster et al. 2000; Fonseca 
and Reyes-Castillo 2004).

Although most passalids present saproxylophagous behavior, 
some species of the genera Passalus Fabricius, 1792 (Passalinae: 
Passalini) and Paxillus MacLeay, 1819 (Passalini) were found 
attacking dry wood (Moraes and Berti-Filho 1974).

The forest species Scleronema micranthum (Ducke) Ducke, 
(Malvaceae), commonly known as cardeiro, is used in the 
wood industry in the manufacture of furniture, carpentry, 
joinery, partitions, light construction, plywood, decorative 
veneer, among others (Silva et al. 1977). Tree size ranges 
from medium to large, its height varies between 23 and 40 
m and the diameter of the trunk between 25 and 70 cm. The 
heartwood has a glossy light brown color; yellow sapwood; 
regular grain, coarse texture; indistinct smell and taste; the 
parenchyma is arranged in stripes or concentric lines; a small 
number of pores of medium to large size and some of them 
are blocked by tyloses or resin; two types of rays: wide and 
thin (Loureiro et al. 1979). It has a moderately heavy density 
(0.65 to 0.75 g cm-3) (Freitas et al. 1992; Iwakiri et al. 2012).

In spite of the fact that this species is well known by 
its technological characteristics and its various final uses, 
information on the resistance to the attack of wood-destroying 

organisms is still scarce. Therefore, the objective of this study 
was to assess the occurrence of these insects in wood samples 
of the forest species S. micranthum from Amazon State, left 
on the forest ground for two years. 

The area used for this study is located at the Experimental 
Station of Tropical Silviculture of the National Institute for 
Amazonian Research, about 72 km from Manaus, Amazon 
State, Brazil. The samples (180 discs with 30 cm in thickness) 
were cut from the trunks of five trees. After cutting, the discs 
were randomly distributed on the ground of primary forest and 
left for a period of two years (April 2002 to April 2004). During 
the period of the experiment, 15 discs were randomly removed 
from the forest every two months, and taken to the laboratory 
of Wood Entomology of the Coordination of Technology and 
Innovation (COTI) of the National Institute for Amazonian 
Research (INPA). The wood samples were cut into small pieces 
for the collection of the insects from the wood galleries and 
evaluation of infestation. The identification of the insects was 
made by morphological comparison with the specimens of 
the Invertebrate Collection of INPA. After identification, the 
collected insects were added to INPA’s collection.

The presence of six species was recorded, all from the 
Passalini tribe: Passalus (Passalus) interstitialis Eschscholtz, 
1829, P. (Pertinax) latifrons Percheron, 1841, P. (Passalus) 
lanei (Pereira, 1939), Paxillus leachi MacLeay, 1819, Passalus 
(Passalus) variiphyllus (Kuwert, 1891) and P. (Pertinax) 
convexus Dalman, 1817 (Table 1). The measurements of some 
morphological features of the insects are shown in table 2. 

As shown in Table 1, it can be observed that, in the period 
of June to October 2002, April and October 2003, and from 
February to April 2004 there were no registrations of the 
presence of beetles in the samples. The same table shows that 
the genus Passalus was prevalent with five species and that the 
species P. (Passalus) interstitialis was the most abundant with 18 
individuals. This species was first found in the eighth month of 
the experiment, in December 2002. P. (Pertinax) latifrons, was 
the second-most abundant species with 7 individuals, recorded 
11 months after the beginning of the experiment. These two 
species remained longer in the disks, until December 2003, 

Insect species
Year 2002 Year 2003 Year 2004

Total
Jun Oct Dec Feb Apr Jun Aug Oct Dec Feb Apr

Passalus (Passalus) interstitialis 0 0 1 2 0 4 3 0 8 0 0 18
Passalus (Pertinax)  latifrons 0 0 0 2 0 3 1 0 1 0 0 7
Passalus (Passalus) lanei 0 0 0 0 0 1 1 0 1 0 0 3
Paxillus leachi 0 0 2 0 0 0 0 0 0 0 0 2
Passalus (Passalus) variiphyllus 0 0 0 0 0 0 0 0 1 0 0 1
Passalus (Pertinax) convexus 0 0 0 0 0 0 0 0 1 0 0 1

Total Geral 0 0 3 4 0 8 5 0 12 0 0 32

Table 1. Total insect numbers of the six species of Passalidae collected from wood samples of Scleronema micranthum, in the period of June 2002 to April 2004. 
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but were not registered in the majority of the collections. 
Although six species were recorded, the number of individuals 
for each species was small, particularly for the species P. 
(Passalus) variiphyllus and P. (Pertinax) convexus, with only 1 
specimen each.

During the infestation analysis of the samples, it was 
observed that the first attack occurred in the region in 
contact with the ground, spreading into other areas, as the 
deterioration of the wood increased. Most of these species 
were found in the bark and sapwood, except for P. (Pertinax) 
convexus, which was also located at the heartwood.

The tribe Passalini is widely distributed in the American 
continent, from Northern Mexico to northern Argentina and 
Uruguay, including the Antilles (Amat-García 2007). It has 
33 genera, of which five are Americans, with a great diversity 
of species in the northern regions of South America (Amat-
García et al. 2004). 

The genus Passalus, prevalent in the samples of S. 
micranthum, was also frequent in the rotting trunks in the 
Amazon forest evaluated by Fonseca (1988), by Buhrnheim 
and Aguiar (1991) and by Mouzinho and Fonseca (1998). It is 
widely distributed in the Americas and occurs from northern 
Mexico to Argentina, including the Greater and the Lesser 
Antilles. It has 150 species in the subgenera: Pertinax Kaup, 
1869, Mitrorhinus Kaup, 1871 and Passalus s. str. (Hincks 
and Dibb 1935). P. (Passalus) interstitialis is a Neotropical 
species distributed from Colombia to Argentina and Paraguay, 
including Trinidad. In the West Indies it occurs in Cuba and 
Jamaica (Boucher 1986; Reyes-Castillo and Amat-García 
2003). P. (Pertinax) latifrons, is also a Neotropical species, 
distributed in Guyana, French Guyana, Suriname, Brazil 
and Peru (Reyes-Castillo 1973). P. (Passalus) variiphyllus is a 
Guyanese Amazonian species distributed in Brazil, Colombia, 
Guyana and French Guyana (Boucher 1986; Amat-García 
et al. 2004). P. (Pertinax) convexus is an endemic species 
from South America and restricted to lowland moist forests 
with altitudes ranging from 0 to 900 m (Boucher 1990). 
Its distribution includes Argentina, Bolivia, Chile, Brazil, 
Colombia, Ecuador, Guyana, French Guyana, Peru, Trinidad 
and Venezuela (Boucher 1990). 

The genus Paxillus is also widely distributed in the 
Neotropics, from Mexico to the southeast of Paraguay, 
including the Greater Antilles, totaling nine species (Reyes-
Castillo and Fonseca 1992; 1997). P. leachi is a Neotropical 
species of wide distribution from the north of the Isthmus of 
Tehuantepec in Mexico to northern Argentina (Reyes-Castillo 
1973; Boucher 1986; Reyes-Castillo and Fonseca 1992). In 
Brazil, this species has a wide distribution, occurring from 
the far north to the far south of the Pampas, including areas 
to the west of its border, as the Andean region, always found 
colonizing decaying logs (Fonseca et al. 2008). 

Generally, the life cycle of the Passalidae lasts from two 
to three months and the species of this family have several 
reproductive cycles during the year (Castillo and Morón 
1992). These cycles are related to the habitat outside the 
trunk, subject to constant changes, although some species 
show considerable differences in reproduction rate, due to 
exploitation of different ecological niches within the trunk 
(Fonseca 1988). 

It was observed that all species were found in the samples 
in the second and third stages of deterioration when the 
trunks, in spite of the presence of the bark, were already 
excessively wet and soft. The species P. (Passalus) interstitialis 
was present for long periods in the samples, generally living 
under the bark and is one of the earliest  settlers, preferring 
trunks in decaying stages as mentioned above (Rodríguez 
1985; Rodríguez and Zorrilla 1986; Boucher 1986; Fonseca 
1988; Castillo and Morón 1992). Buhrnheim e Aguiar (1991), 
evaluating rotting trunks in the Amazon rainforest, observed 
that this species colonizes preferentially, the bark followed 
by sapwood, without reaching the heartwood, which is in 
accordance with the observations obtained in this work. The 
fact that this species was found in the samples during the 
period of 13 months of the experiment, can be related to 
oviposition period and the number of eggs laid during each 
reproductive cycle, which can reach 542 (Morón et al.. 1988). 

Another species that colonized some samples over a long 
period was P. (Perinax) latifrons. Its preference for bark and 
sapwood was detected in this work and is consistent with the 
observations made by Fonseca (1988).

Insect species
Length (cm) Width (cm)

Total Pronotum Elytra Head Pronotum Elytra Head

Passalus (Passalus) interstitialis 2.4 0.7 1.4 0.4 0.6 0.7 0.3
Passalus (Pertinax) latifrons 2.8 1.1 1.6 0.5 0.7 0.9 0.7
Passalus (Passalus) lanei 2.5 0.9 1.3 0.4 0.7 0.8 0.5
Passalus (Passalus) variiphyllus 2.3 0.6 1.9 0.5 0.8 1.0 0.6
Passalus (Pertinax) convexus 4.3 1.7 2.2 0.7 1.3 2.2 1.1
Paxillus leachi 1.8 0.3 1.0 0.3 0.5 0.6 0.4

Table 2. Morphometric data of six species of Passalidae, collected from wood samples of Scleronema micranthum.
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The reduced number of specimens found in the samples 
may be related to the exposure time in the forest, which was 
not enough for some species to continue the colonization.
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