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APRESENTAÇÃO
Em sua primeira edição, o e-book “Zoologia e Meio Ambiente” é composto por 13 

capítulos que abordam diferentes tópicos da zoologia (uma especialidade da biologia que 
estuda os animais) bem como algumas relações com o meio ambiente. 

Na zoologia os cientistas estudam o reino animal, desde os maiores animais até os 
menores organismos. Compreender a biologia básica, evolução, ecologia, o comportamento 
e suas relações com o meio ambiente (biótico, abiótico e antrópico) fornece uma visão 
holística de como a vida humana e animal são mantidas, e como eles respondem às inúmeras 
alterações globais (tais como mudanças climáticas, desmatamento, queimadas, poluição, e 
a própria segurança alimentar). Zoólogos juntamente com os gestores ambientais, em suas 
ações e pesquisas tentam proteger a vida animal dessas inúmeras alterações ambientais 
impostas pelas atividades humanas, buscando as melhores ferramentas para tal, almejando 
salvaguardar e aprender mais sobre a importância da vida humana nesse processo. 

Nesse e-book você terá oportunidade de estudar sobre uma ampla gama de temas, 
desde gado de leite, até a vida selvagem em diferentes regiões do mundo, como pequenos 
organismos, aves, tubarões, com ênfase tanto no trabalho de campo como no de laboratório 
- ambos de grande importância para a zoologia.

Embora a zoologia seja especificamente o estudo de animais, ela pode estar (e 
quase sempre está) relacionada às questões ambientais, por exemplo, quando estudamos 
sobre os ambientes dos animais, as interações dos animais com seus ambientes, e o 
efeito das alterações ambientais sobre eles. A zoologia têm sido cada dia mais trabalhada 
na ciência ambiental, um campo de estudo interdisciplinar que inclui muitas disciplinas, 
e, é nessa perspectiva que você também poderá estudar nesse e-book questões sobre 
percepção ambiental, aprendizagem dinâmica e inteligências múltiplas envolvendo essa 
disciplina.

Nesse contexto, o e-book “Zoologia e Meio Ambiente”, aborda os seguintes tópicos 
(i) histórico, curadoria e inventário de alguns taxa de coleção zoológica; (ii) possibilidades 
de estudo sobre radiografias odontológicas como novos horizontes de pesquisa com 
elasmobrânquios; (iii) análise comparativa dos poros das ampolas de Lorenzini em 
tubarões-martelo; (iv) crescimento e condição multianual de Prochilodus magdalenae 
(Characiformes: Prochilodontidae) na bacia do rio San Jorge, Colômbia; (v) observações 
do uso do habitat e à presença de grupos conspecíficos de Scytalopus magellanicus 
(Passeriformes: Rhinocryptidae) pela primeira vez na estação pós-reprodutiva em Cabo 
de Hornos, Chile; (vi) nova aparição de Piranga rubra (Passeriformes: Cardinalidae) numa 
parte do bosque do Tamarugo (Prosopis tamarugo), norte do Chile; (vii) sucesso reprodutivo 
entre dois gêneros diferentes de Fringillidae; (viii) primeiros registros da fauna de cupins 
da Ilha de Marajó, Pará; (ix)  análise da letra da cantiga “estrela-do-mar” para diagnosticar 
como conteúdos biológicos de Asteroidea são abordados; (x) avaliação da epiderme de 



Girardia tigrina (Platyhelminthes) sob condições estressoras; (xi) desenvolvimento de um 
estudo sobre o táxon Priapulida por meio da produção de mapas conceituais; (xii) ação 
de agentes biológicos (insetos e fungos) na fase de putrefação em modelo experimental 
Sus scrofa (Suidae); e (xiii) percepção de produtores rurais de vacas leiteiras sobre as 
vacinações obrigatórias para bovinos leiteiros bem como o manejo hídrico que visem o 
bem-estar animal em suas propriedades.

Nesse cenário esperamos que o arcabouço teórico apresentado seja de um 
despertar para todos aqueles interessados em construir um mundo melhor com respeito ao 
meio ambiente, e à toda a biodiversidade que nele existe. De maneira geral, nesse e-book 
você poderá conhecer um pouco mais sobre aspectos gerais da abordagem da zoologia e o 
que os conhecimentos gerados por esta ciência influencia no dia a dia e no meio ambiente.

 A você leitor(a), desejamos uma excelente leitura!

José Max Barbosa Oliveira-Junior
Lenize Batista Calvão
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ABSTRACT: Registry of termite fauna of the 
Marajó Island, Pará is shown for the first time 
based on collections carried through in nine 
municipalities of the Island, where  43 taxa 
were found , distributed into 18 genera and two 
families: Rhinotermitidae and Termitidae. The 
Termitidae family was most abundant with the 
greater numbers of species, Nasutitermes genus 
mainly.
KEYWORDS:  Termites, Marajo,  Pará

RESUMO: Registros da fauna de cupins da 
Ilha de Marajó são apresentados pela primeira 
vez com base em coletas realizadas em nove 
municípios da Ilha, onde foram encontrados 
43 táxons, distribuídos em 18 gêneros e duas 
famílias: Rhinotermitidae e Termitidae. A família 
Termitidae foi a mais abundante com o maior 
número de espécies, principalmente do gênero 
Nasutitermes.
PALAVRAS - CHAVE: Térmita, Marajo, Pará

INTRODUCTION
Termites are common insects in the 

Amazon region. They are specially abundant 

and diversified in tropical forests and savannahs. 
Sometimes they are found in all habitats providing 
a peculiar aspect to the landscape. There are 
a total of 3.000 estimated species in the world 
and about 300 in Brazil (Constantino, 2015). 
Termites feed of dead vegetal matter, but can 
feed of living plants as well.  Their basic feeding 
is cellulose, including products of vegetal origin 
and manufactured ones as paper. In natural 
environments they act in the recycling of the 
nutrients of the ground, removing particles and 
other nutrients of the inferior layers to the surface. 
They assist in the process of decomposition 
of the deceased vegetal matter, transforming 
it into substances which are absorbed to the 
ground. According to their feeding preference, 
termites are classified in four main groups: 
1) Xylophagous: feed exclusively of wood; 2) 
Humivorous: feed of organic matter on the soil; 
3) Intermediaries: feed on semi decomposed 
vegetal matter including rotten wood; 4) Leaf 
litter: they cut dead leaves from the litter and 
carry them inside the nest. Termite nests differ in 
form, size and construction materials, nests can 
be simple tunnels or complex structures. They 
can be located underground, epígeal or in trees. 
The objective of this work was to effectively 
register the species of termites occurring in 
Marajó island and its ecological relations in that 
if they process in the environment where they 
are inserted.
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MATERIALS AND METHODS

Study site
The Marajó island is placed between the parallels 0o10’ to 1o48’S and 48o22’ to 

50o49’W. It has an area of 50.000 km2.  The northwest is bathed by the Amazon river and 
to the south it is separate of the continent by the Pará river. The Southeast receives waters 
from the Tocantins river and other lesser rivers, passing then to be denominated bay of 
Marajó. The island presents 12 municipalities and three distinct vegetal physiognomies: 
natural fields, dense tropical forest and primary vegetation with marine influence. The 
natural fields, dominant in the region, can be seasonably floodable or upland fields, locally 
known as “tesos”, that present savanna vegetation. The vegetal formations include lowland 
forests (dominant), igapó forests and dense lowland tropical rain forests and upland 
forests (Japiassu e Góes 1974). The work was carried through in nine municipalities of 
the Marajó island: Anajás (00º59´21˝S; 49º56´24˝W), Breves (01º40´57˝ S;50º28´51˝W), 
Cachoeira do Arari (01º00´36˝S;48º57´36˝W), Chaves (00º09´37˝S; 49º59´18˝W), Muaná 
(01º31´42˝S; 49º13´03˝W), Ponta de Pedras (01º23´26˝S; 48º52´13˝W), Salvaterra 
(00º45´32˝S; 48º30´44˝W),  São Sebastião da Boa Vista (01º42´47˝S; 49º33´10˝W) and 
Soure (00º40´03˝S; 48º30´27˝W) in the period of 2004 -2014  (Figure 1).

Data collection
Termite sampling was manually conducted all through transects of 10x50m, placed 

on various points in the nine localities, covering the two dominant vegetal physiognomies 
(fields and forest). The insects where procured in mounds and arboreal nests, logs, trees, 
burlap.  All the termites were collected and preserved in 80 percent alcohol. The identification 
was carried through with assistance of identification keys (Constantino, 1999 and 2001) and 
comparison with the Isoptera collection in Museu Paraense Emílio Goeldi (MPEG), Belém, 
Pará, Brazil. The examined material was archived in the Entomological Collection of MPEG, 
with the following registry numbers: MPEG 547/549/550/551/555/566/556/557/571/562/568
/574/575/578/725/726/727/1347/1348/1350/1354/1355/1356/1449/1451/1452/1453/2355/2
357/2362/2356/2358/2359/2360/2361/3013/3017/3022/3025/3031/3089/3042/3047/3049/3
052/3056/3059/3061/3064/3072/3080/3081/3086/3463/3471/3829/3937/4223.

RESULTS AND DISCUSSION
The faunístic registry resulted in a total of 43 species distributed into 18 genera 

and two families: Rhinotermitidae and Termitidae and seven subfamilies (Coptotermitinae, 
Heterotermitinae, Rhinotermitinae, Apicotermitinae, Nasutitermitinae, Syntermitinae and 
Termitinae). The most representative genus was Nasutitermes (eight species), as much in 
diversity of species as in number of individuals. It occurred in all observed localities. The 
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majority of the species of this genus was distributed in the two vegetal formations (forest and 
fields), showing great tolerance to ambient variations. Other genera with significant presence 
were Coptotermes found in six localities; Heterotermes ,  Anoplotermes,  Cornitermes , 
Silvestritermes e Microcerotermes in five localities.

Table 1 shows the distribution of the species for each locality. Analysing the collection 
data, it can be inferred that the diversity was bigger in forest (58,13%) in relation to the fields 
(16,27%). From the totality of the species 34,9% were found in arboreal nests,  32,5 % in 
epigeal nests 18,6% in wood   and 13,9% in subterranean nests. The  feeding habits  were 
observed in the field and complemented with information from literature (Eggleton et al., 
1995, Constantino 2013, 2015) there was a predominance of xylophagous (46,5%). Using 
the same parameters 9,3% are considered humivorous, 13,9 %  leaf litter  and  30,2% are 
Intermediate.

Fauna registries are important tools for generating knowledge about the diversity 
or a locality, of endagered or vulnerable species. In eastern Amazonia there are few 
entomofauna registries. The existing studies are restricted to certain groups and few include 
termites. This is the first registry of termites for the island of Marajó. The present study fills 
a gap that was long overdue. The island represents a point of touristic interest as much for 
the variety of environments and for the pecuary, mainly the herds of buffaloes. In the field 
areas of Marajó it can be noted easily the presence of the termites through the epigeal nests 
that dot the landscape. In this study the sampling effort was the same for both the fields and 
forests, revealing that the diversity is greater in the forests, favoring the establishment of 
various species, while in the open fields the vegetation is more restrict. As it was expected, 
the genus Nasutitermes was the most frequent and abundant, accounted for in all localities. 
Some termite species don’t survive in deforested areas, where there is no vegetation 
to support the nests or for feeding. It is believed that the alterations of the microclimate 
have direct effect on the presence of certain species and probably this is the cause for the 
increased presence of  Nasutitermes in deforested areas. Nasutitermes is considered to be 
the biggest genus of termites, with about 250 known species, of those 71 are found in the 
neotropical region (Constantino, 2015).  The soldiers are easily recognized by their conic 
noses, with fine points and reduced mandibles, their heads round or oval, no constrictions. 
They are xylophagous and build epigeal nests, underground or on trees and carton nests. 

According to Bandeira & Macambira (1988) probably 50% of the trunks and twigs of 
trees eaten by termites in the forest must be the action of Nasutitermes.  Due to antropic 
action in the natural habitats the species of the genus Nasutitermes were introduced, and 
adapted well, in urban areas. 

Coptotermes: termites considered as undergruond dwellers, they are true 
xylophagous and their nests are associated with wood, dead or alive, most of the time they 
build their nests inside the cores of trees. They are important wood and plantation plagues. 
The soldiers are recognized by their oval head that has a frontal pore where defensive 
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secretion is released.
Anoplotermes: soldierless genus. The workers are small, with alongated transparent 

bodies, they execute all labors in the colony. Nests are usually underground, but can be 
epigeal or on trees. They can share nests with other species. According to Constantino 
(2015), this genus is still undefined taxonomically. Most of the species live on the ground 
and feed on decomposing organic matter and/or leaf litter.

Cornitermes: this genus is endemic to the neotropical region. They build great 
epigeal nests, with peculiar shapes and deep openings. Most common on grazing areas. 
The soldiers have yellow sub-retanguar heads and dark and robust jaws. They are leaf 
litters.

Silvestritermes: genus endemic to South America. Soldiers have round heads with 
conic nasus, a little larger than the jaws, that are curved and with a marginal tooth in each. 
These termites belong to the intermediary feeding group.

Microcerotermes: soldiers of this genus have sub-rectangular heads, with a discreet 
frontal elevation, symmetric jaws, slightly curved and serrated on the internal edge. 
Xylophagous genus, they build nests underground or on trees. Genus found all over the 
world.

The preliminary diversity gotten observed that work still low if is compared to the 
data gotten obtained in primary forest. Bandeira & Macambira (1988) had found 88 species 
in primary forest, whose richness was increasing in vegetation areas tripping for areas of 
dense forest. Macambira (1997) found 68 species distributed in three families in the primary 
forest in Caxiuanã. In accordance with Constantino (1992), the diversity and composition of 
the species shows great variability, probably due different methodologies and to the effort 
of collection.
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Figure 1. Localization  of municipalities of  Marajó Island, State of  Pará, Brazil
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Table 1. Distribution of the termites species in nine municipalities of Marajó island, Pará, Brazil

Municipalities: 1 = Anajás; 2 =  Breves; 3 =  Cachoeira do Arari;  4 = Chaves;  5 = Muaná;  6 = Ponta 
de Pedras; 7 = Salvaterra; 8 = São Sebastião da Boa Vista; 9 = Soure. Xy = xylophagous;  H = 

Humivorous;  L = Leaf eaters; I = Intermediate.  Fo = Forest; F = Field. A = Arboreal; E = Epigeal; W = 
Wood; S = Subterranean.
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