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RESUMO 

 

MATTOSO, T. C.; D.Sc. Universidade Estadual do Norte Fluminense Darcy 

Ribeiro. Abril de 2016. Levantamento de Ascomicetos e estudo da dinâmica de 

infecção de Escovopsis em diferentes regiões dos jardins de formigas 

cortadeiras. Professor Orientador: Richard Ian Samuels. 

 

As formigas cortadeiras são bastante conhecidas pelas relações de simbiose 

com alguns microrganismos, servindo de modelo para o estudo de dinâmica 

de comunidades microbianas e também de processos de coevolução 

simbiótica. O microrganismo primordial a sobrevivência dessas espécies de 

formigas é o fungo simbionte do gênero Leucoagaricus, cultivado para servir 

como alimento ao formigueiro. No entanto, assim como na agricultura humana, 

os jardins de fungo simbionte são atacados por patógenos como o fungo 

Escovopsis sp. que podem suprimir suas colônias em casos extremos. 

Contudo, as formigas cortadeiras também apresentam diversas ferramentas 

que contornam as infecções em seus jardins, dentre elas, a associação com 

microrganismos simbiontes, como a bactéria do gênero Pseudonocardia sp. 

presente em seu tegumento, que secreta antibióticos contra o fungo parasita. 

Estudos apontam que estes organismos coevoluíram ao longo de milhões de 

anos, tornando-se interdependentes. Em contrapartida, outros microrganismos 

são relatados colonizando os jardins de formigas cortadeiras, dentre eles os 

fungos do filo Ascomycota. O primeiro capítulo deste trabalho investiga a 

comunidade de ascomicetos presentes em duas regiões distintas dos jardins 

de espécies de formigas cortadeiras com diferentes comportamentos de corte 

de plantas (monocotiledôneas e dicotiledôneas). Para tanto, efetuou-se estudo 

metagenômico de regiões distintas dos jardins das formigas Acromyrmex 

subterraneus subterraneus, Acromyrmex coronatus e Acromyrmex balzani. A 

espécie cortadeira de monocotiledôneas apresentou uma população de 
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leveduras estatisticamente maior comparado com a população de leveduras 

de jardins de espécies que cortam dicotiledôneas. Uma espécie de levedura 

do gênero Metschnikowia sp. foi comum a todas as colônias estudadas. Esta 

levedura apresentou atividade antagonística a Escovopsis e pode apresentar 

alguma função nos jardins de formigas cortadeiras. O segundo capítulo estuda 

a dinâmica de infecção do parasita Escovopsis em três regiões dos jardins de 

Atta sexdens rubropilosa através do desenvolvimento de marcadores 

moleculares específicos e de técnicas de isolamento em meio de cultivo. O 

fungo Escovopsis iniciou sua infecção na região intermediária dos jardins, 

desenvolvendo-se em direção às regiões superior e inferior, sugerindo-se que 

a região mais antiga dos jardins (inferior) não seja apropriada ao crescimento 

inicial deste parasita. O primer Esco_1R desenvolvido neste trabalho é 

específico ao gênero Escovopsis e útil na detecção deste parasita em 

amostras de jardins de formigas cortadeiras. Portanto, esta tese trata do 

estudo de ascomicetos e suas relações com as regiões dos jardins de 

formigas cortadeiras utilizando-se metodologia molecular e convencional. 
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ABSTRACT 

 

 

MATTOSO, Thalles Cardoso, Universidade Estadual do Norte Fluminense Darcy 

Ribeiro, April 2016. Screening of Ascomycetes and study of Escovopsis infection 

dynamics in different regions of leaf cutting ant gardens.Supervisor: Richard Ian 

Samuels. 

 

The leaf cutting ants are well known to have symbiotic relationships with certain 

microorganisms serving as a dynamic model for the study of microbial 

communities and also coevolution processes with microorganisms. The primary 

microorganism vital for the survival of these species of ants is the symbiont fungus 

Leucoagaricus that are cultivated on foliar substrate collected by workers in their 

colonies and used as a primary source of nutrients. However, as in human 

agriculture, the symbiont fungus gardens cultivated by leaf-cutting ants are 

affected by pathogens such as the parasitic fungus Escovopsis sp. that can 

suppress their colonies in extreme cases. However, leaf-cutting ants also have 

several tools that circumvent infections in their gardens, among them the 

association with symbiotic microorganisms, such as bacteria of the genus 

Pseudonocardia present on the integument of some workers, which produce 

toxins that combat parasitic fungus. Studies indicate that these organisms co-

evolved over millions of years, becoming interdependent. In contrast, other 

microorganisms are reported colonizing the gardens of leaf-cutting ants, among 

them fungi of the phylum Ascomycota. The first chapter of this study investigated 

the community of Ascomycetes present in two distinct regions of the gardens of 3 

species ants with different leaf cutting habits (monocots and dicots).A, 

metagenomic study was carried out for different regions of the gardens of 

Acromyrmex subterraneus subterraneus, Acromyrmex coronatus and Acromyrmex 

balzani. The ants which cut only monocots (A. balzani)  had a yeast population of 
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statistically higher compared to the population of yeast species in gardens of ant 

species that cut dicots (A. subterraneus subterraneus, A. coronatus. A yeast 

species of the genus Metschnikowia  was common to all the colonies studied. This 

yeast showed antagonistic activity against Escovopsis and may have a role in 

protecting the gardens of leaf-cutting ants. The second chapter studied the 

dynamics of Escovopsis infection in three regions of Atta sexdens gardens through 

the development of specific molecular markers and isolation techniques in culture 

medium. The Escovopsis fungus initiated infection in the intermediate region of the 

gardens, developing towards the upper and lower regions, suggesting that the 

oldest area of the gardens (lower) is not suitable for the initial growth of this 

parasite. The primer Esco_1R developed in this work is specific to Escovopsis and 

is useful in the detection of the parasite in samples of gardens of leaf-cutting ants. 

Therefore, this thesis deals with the study of ascomycetes and their interactions 

with the different regions of the gardens and different leaf-cutting habits of ants 

using molecular and conventional methodology. 
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CgL2&,'/+,/+/="gL2&,'/+</$H?"f$-/"%81*&"2&./"+%/-+'"&"./$/16&<6)(/1-&".&"7+'.)("

./"%81*&"$)(R)&1-/="<)()-+1.&"&"$/8",'/$,)(/1-&"&8"+-4"(/$(&"-&(+1.&",&1-+"./"

-&.&"&"7+'.)("2'&6&,+1.&"+"$8+"(&'-/"Cb8'')/"/"X-8+'-="EFF!H?"#,'/.)-+W$/"A8/"+"

'/<+;0&"./"-0$&7&/020"$2?",&("/$-/$"%&'()*8/)'&$"$/7+"(8)-&"+1-)*+=")1.),+1.&"8(+"

'/<+;0&"./",&/6&<8;0&",&("&" %81*&"$)(R)&1-/?"#"+$$&,)+;0&"./"-0$&7&/020" $2?"

,&(" +$" ,&<[1)+$" ./" %&'()*+$" #--)1)" 4" -0&" 91-)(+" A8/" 10&" /V)$-/(" /$24,)/$" A8/"

-/1B+("$).&"/1,&1-'+.+$"%&'+"./",&<[1)+$"./"%&'()*+$"Cb8'')/")"+#,?="EFFG+H?"#2/$+'"

.&$"/$-8.&$".)'/,)&1+.&$"+"/$-/"2+'+$)-+"/("2+'-),8<+'="2&8,&$"+$2/,-&$"'/%/'/1-/$"

T"$8+"R)&<&*)+"$0&",&1B/,).&$="R/(",&(&".+"%&'(+"./")1%/,;0&".&$"%&'()*8/)'&$"

Ce+*1&,,+")"+#,?="EF!EH?""

f$-/"-'+R+<B&"2'&2\/"2/<+"2')(/)'+"6/:"&"8$&"./"%/''+(/1-+$"(&</,8<+'/$"

2+'+"&"/$-8.&".+$"2&28<+;\/$"./"(),'&%81*&$".&"%)<&"#$,&(L,&-+"C./1-'/"/</$"&"

2+'+$)-+"-0$&7&/020"$2?H"/(",&<[1)+$"./"%&'()*+$",&'-+./)'+$?"#-'+64$"./$-/"/$-8.&"

2&./W$/"./-/'()1+'"+"2&28<+;0&".&$"#$,&(),/-&$"2'/$/1-/$"1&$"7+'.)1$="+-4("./"

2/'()-)'"+"'/+<):+;0&"./"+1><)$/$".+".)6/'$).+./"./"$8+$"2&28<+;\/$?"

U8-'+"6/'-/1-/"./$-/"-'+R+<B&"4"+"R8$,+"2/<&"/1-/1.)(/1-&".+".)13(),+"./"

)1%/,;0&".&"2+'+$)-+"-0$&7&/020"$2?"1&$"7+'.)1$"./"%&'()*+$",&'-+./)'+$="6)$+1.&"

8(+"2&$$96/<"/$-'+-4*)+"./",&1-'&</"R)&<]*),&"+-'+64$"./$-/"2+-]*/1&?"

"

"

"

"

"

"

"

"

"

"

"

"

"

"



N"
"

"

"
"
"
"
"
"
"
"
"
"

"

-#! './$0,(!).!1$&.'2&*'2!

"

"

"

-#"#! 23!456789:3!;56<:=>86:3!!

!

#$" %&'()*+$" $0&" )1$/-&$" /8$$&,)+)$" A8/" ,&1$-)-8/(" ,&<[1)+$" A8/"

/$-+R/</,/(" .)6)$0&" ./" -'+R+<B&" /1-'/" .)%/'/1-/$" ,+$-+$=" $/7+(" '/2'&.8-)6+$" &8"

/$-4'/)$?" #<4(" .)$-&=" $/" ,+'+,-/'):+(" 2/<&" ,8).+.&" ,&&2/'+-)6&" ,&(" +" 2'&</" /"

$&R'/2&$);0&"./"*/'+;\/$"/("8("(/$(&"1)1B&?"f$-/$")1$/-&$"$0&"2/'-/1,/1-/$"T"

&'./("gL(/1&2-/'+"/"$/"+*'82+("/("+2/1+$"8(+"%+(9<)+="Z&'(),).+/"Ch)<$&1"/"

gi<<.&R</'="!QQFH?"#$"%&'()*+$"$0&"+R81.+1-/$"1+"(+)&'"2+'-/".&$"/,&$$)$-/(+$"

-/''/$-'/$"Ch)<$&1="!Qc!H?"j&"/1-+1-&="+" -')R&"#--)1)="A8/",&(2'//1./"&$"*@1/'&$"

!""#"/"!$%&'(%')*=",&1B/,).+$",&(&"%&'()*+$",&'-+./)'+$="4"/V,<8$)6+".+"'/*)0&"

1/&-']2),+?"f$-+$"%&'()*+$",&'-+("/"8-)<):+("6/*/-+)$"%'/$,&$",&(&"$8R$-'+-&"./"

$/8$" %81*&$" $)(R)&1-/$=" $/1.&" ,+2+:/$" ./" /V2<&'+'" +" (+)&')+" .+$" /$24,)/$"

,8<-)6+.+$="&,82+1.&"<8*+'"./"./$-+A8/"/1-'/"2'+*+$"./".)6/'$+$",8<-8'+$"+*'9,&<+$"

1&" j/&-']2),&" CD/<<+" 58,)+=" EFFGH?" X8+$" +$$&,)+;\/$" $)(R)]-),+$" ,&(" %81*&$"

4).$&$&/%23)#)" /"1")%.,#$)#)=" A8/" <B/$" $/'6/(" ./" +<)(/1-&=" -)6/'+(" )19,)&" B>"

,/',+"./"NM"+"MF"()<B\/$"./"+1&$"CX,B8<-:a"S'+.L="EFF^H?"

D/1-'&".+"-')R&"#--)1)"/V)$-/("*@1/'&$"R+$+)$"A8/"-+(R4(",8<-)6+("%81*&="

(+$"A8/"10&"+.A8)')'+("+"B+R)<).+./"./",&'-+'"/"2'&,/$$+'"(+-/')+<"6/*/-+<"%'/$,&="

8-)<):+1.&" %&<B+$"/" %'8-&$"$/,&$="+<4("./",+',+;+$"./".)6/'$&$"+'-']2&./$",&(&"

$8R$-'+-&" 2+'+" &" %81*&?" U$" *@1/'&$" $0&I" !/")%&0"25'#=" 9(/6&'(%')*="

:($)"&/6(,#*=" :($&$)/.%.0=" :(%'2$&$%(/"#=" :($)"&0&%2"20=" :($)"#%&")0="



M"
"

;)%2$&'(%')*=" <%#$6('(%')*=" /" :($)"#5%&2$.0" CD/<<+" 58,)+=" EFFGa" X,B8<-:" /"

S'+.L="EFF^H?"

j&"S'+$)<="&,&''/("EF"/$24,)/$"/"1&6/"$8R/$24,)/$"-+V&1[(),+$"+,/)-+$"

./"!$%&'(%')*"CS'+1.0&")"+#,?="EF!!H?"f$-/"*@1/'&"4"/1,&1-'+.&"/("2'+-),+(/1-/"

-&.&"&"-)2&"./"1),B&"&8"R)&(+",&(&I"%<&'/$-+$"$8R-'&2),+)$="-'&2),+)$"/"/A8+-&')+)$"

J().+$" &8" $/,+$=" ,/''+.&$=" 2+(2+$=" ./$/'-&$=" ,++-)1*+$" /" '/$-)1*+$="

,&(2'//1.).&"/1-'/"+$"<+-)-8./$"GNkj"/"N!kX".+"'/*)0&"j/&-'&2),+<?"e&'-+1-&="$8+"

&,&''@1,)+"+R'+1*/"./$./"+"b+<)%]'1)+"+-4"+"e+-+*[1)+=")1,<8)1.&"b8R+"/"_')1).+.?"

e&'4(="1+"#(4'),+".&"X8<="$]"10&"&,&''/("1&"bB)</"CD/<+R)/")"+#,?="EF!!H?"

#" /$24,)/" !$%&'(%')*+ 0.=")%%#3).0+ 0.=")%%#3).0" 4" %'/A8/1-/(/1-/"

/1,&1-'+.+"1&$"/$-+.&$"./"X0&"e+8<&="#(+:&1+$="b/+'>="d)&"l'+1./".&"j&'-/="

K)1+$"l/'+)$="f$29')-&"X+1-&="K+-&"l'&$$&="e+'+1>="X+1-+"b+-+')1+="d)&"l'+1./".&"

X8<" /" d)&" ./" m+1/)'&" CK+LB4Wj81/$=" !QQ!H?" X/8$" 1)1B&$" $0&" $8R-/''31/&$" &8"

2+',)+<(/1-/" $8R-/''31/&$=" 1+" (+)&')+" .+$" 6/:/$" 2']V)(&$" +&$" $)$-/(+$"

'+.),8<+'/$"./"2<+1-+$="&"A8/"(8)-+$"6/:/$".)%),8<-+"+"$8+",&</-+?"U"(&1-/"./"-/''+"

$&<-+"2&./"+-)1*)'"+-4".&)$"(/-'&$"./".)3(/-'&=")1./2/1./1-/".+").+./".+",&<[1)+="

&1./" $&R" /$-/" $/" /1,&1-'+(" .8+$" &8" -'@$" ,3(+'+$" ./" %&'(+-&" )''/*8<+'" ,&("

.)3(/-'&$" )*8+)$" &8" $82/')&'/$"+" ^F" ,(=" A8+$/" $/(2'/" <+'*+$"/"+,B+-+.+$?"U$"

1)1B&$"2&./("+<,+1;+'"./"G=Qn"(E"+-4"EF"(E=",B/*+1.&"+"8(+"2'&%81.).+./"./"+-4"

QF",("/("'/<+;0&"+&"196/<".&"$&<&?"#<4(".)$$&="+$",&<[1)+$"./"!$%&'(%')*+2&./("

$/'",&(2&$-+$"2&'"8(+"&8"(+)$"'+)1B+$"CK&'/)'+"/"D/<<+"58,)+="!QQGa"e/'/)'+"/"

D/<<+"58,)+="!QQ^a"#1.'+./="EFFEH?"

g>" 8(+" *'+1./" 6+')+;0&" 1+" +'A8)-/-8'+" .&$" 1)1B&$=" 2'&6+6/<(/1-/=" /("

%81;0&".&",<)(+"/".+"42&,+".&"+1&?"f("1)1B&$"7&6/1$="&"%81*&"%),+"+"(+)$"&8"(/1&$"

!F" ,(" .+" $82/'%9,)/" .&" $&<&=" /" +./').&" +" '+9:/$?"l/'+<(/1-/=" &$" 1)1B&$" 7&6/1$"

+2'/$/1-+("$&(/1-/"8(+",3(+'+",&1-/1.&"&"%81*&="'+)1B+C$H"/"2'&</"CZ&'-)")"+#,?="

EF!!H?"

f(" .)%/'/1-/$" /,&$$)$-/(+$" 1/&-'&2),+)$" +$" %&'()*+$" ,&'-+./)'+$"

2+'-),)2+(" +-)6+(/1-/" 1+" ,),<+*/(" ./" 18-')/1-/$" .&" $&<&=" $/7+" 2&'" (/)&" .+$"

,3(+'+$" $8R-/''31/+$" ./" $8+$" ,&<[1)+$" &8" 2/<+$" 2)<B+$" /V-/'1+$" ,&("(+-4')+$"

./2&$)-+.+$"2/<+$"%&'()*+$?"f$-/$"2'&,/$$&$"$0&"'/$2&1$>6/)$"2/<+"(/<B&')+".+$"

2'&2')/.+./$" %9$),&WA89(),+$" .&" $&<&" ,&(&" +" (&.)%),+;0&" .+$" /$-'8-8'+$=" .+"

2/'(/+R)<).+./"/"+".)$2&1)R)<).+./"./"18-')/1-/$"/("$8+$",3(+'+$"./" <)V&"/".&"

%81*&" $)(R)&1-/?" #<4(" .)$$&=" +$" %&'()*+$" ,&'-+./)'+$" 2&./(" ./$/(2/1B+'" 8("



n"
"

2+2/<" )(2&'-+1-/" 1+" .)$2/'$0&" ./" $/(/1-/$=" ./2/1./1.&=" 2&'-+1-&" ./" $/8$"

,&(2&'-+(/1-&$"%'/1-/"+&$".)>$2&'&$="&"<&,+<"./"./2&$);0&".+$"$/(/1-/$="+"-+V+"

./" B/'R)6&')+" ./" 2<31-8<+$" ./" $/(/1-/$" */'()1+.+$" 2/'-&" .&" 1)1B&" /" &" -)2&" ./"

/,&$$)$-/(+"&1./"/<+$"&,&''/("CX&8-&"/"X-/'1R/'*="EF!!H?"

#2/$+'"./"$8+$"%81;\/$"R/14%),+$"1&$"/,&$$)$-/(+$"1/&-'&2),+)$="/$-8.&$"

'/6/<+("A8/"+$"%&'()*+$",&'-+./)'+$"$0&"%+6&'/,).+$"/(">'/+$"(&.)%),+.+$"2/<+"

+;0&" +1-']2),+?" #" (&.)%),+;0&" .&" +(R)/1-/" 2&./" '/.8:)'" +" 2&28<+;0&" ./"

2'/.+.&'/$" /" 2+'+$)-+$" ./$$+$" %&'()*+$=" +<4(" ./" 2'&(&6/'" +" 2'&<)%/'+;0&" ./"

6/*/-+)$" 2')(>')&$" A8/" $0&" 2+<+->6/)$" /" (+)$" %>,/)$" ./" $/'/(" +<,+1;+.&$="

'/.8:)1.&",8$-&"/1/'*4-),&"1+"+A8)$);0&"./"%&<B+$?"o("/V/(2<&"./$-/"R/1/%9,)&"4"

&"+8(/1-&".+"2&28<+;0&"./"%&'()*+$",&'-+./)'+$"/("%<&'/$-+$",&16/'-).+$"+"2+$-&$"

/"2<+1-+;\/$"CZ&'-)")"+#,?="EF!!H?"

U$"'/*)$-'&$".&$".+1&$",+8$+.&$"2/<+$"%&'()*+$",&'-+./)'+$".+-+("./$./"

&"./$,&R')(/1-&".&"S'+$)<="$/1.&"2'+*+$"./".)6/'$+$",8<-8'+$".&"$/-&'"+*'9,&<+="

2/,8>')&" /" %<&'/$-+<?" j&" J<-)(&" ,+$&=" ./$-+,+W$/" 2')1,)2+<(/1-/" +-'+64$" .&$"

2'/789:&$"+",8<-8'+".&"/8,+<)2-&?"f("%<&'/$-+$"-'&2),+)$="/$-)(&8W$/"A8/"$&(/1-/"&"

*@1/'&" !""#" $/7+" '/$2&1$>6/<" 2/<+" ./$%&<B+" ./" !E" +" !cp" .+" 2'&.8;0&" 1/$-/"

/,&$$)$-/(+"CbB/''/--="!QcnH?"b&$-+")"+#,?"CEFF^H"/$-)(+'+("A8/",/',+"./"!cp".+"

6/*/-+;0&" .&" ,/''+.&" R'+$)</)'&" 4" ,&'-+.&" 2/<+$" $+J6+$?"f$-/" 91.),/" '/2'/$/1-+"

.8+$"+"-'@$"6/:/$"&$".+1&$",+8$+.&$"2&'"-&.&$"&$"&8-'&$"B/'R96&'&$".&",/''+.&"

$&(+.&$?"e&'-+1-&="+$"%&'()*+$",&'-+./)'+$"$0&",&1$)./'+.+$"2'+*+$")(2&'-+1-/$"

/"+"(+18-/1;0&"./"$8+$"2&28<+;\/$"+R+)V&".&$"196/)$"./".+1&$"/,&1[(),&$"4"

./$/7>6/<"1+$">'/+$"./"$8+$"&,&''@1,)+$?"

"

-#-#!!?@A953!23;578;><53!:335;8:=53!B3!456789:3!;56<:=>86:3!

"

U" %)<&" #$,&(L,&-+" +2'/$/1-+" +2'&V)(+.+(/1-/" nNFFF" /$24,)/$"

,&1B/,).+$=" $/1.&" &" (+)&'" /" (+)$" .)6/'$)%),+.&" .&$" %)<&$" .&$" /8,+')&-&$?" X8+$"

/$24,)/$" .&()1+(" .)6/'$&$" 1),B&$" 1&$" /,&$$)$-/(+$" +A8>-),&$" /" -/''/$-'/$="

+-8+1.&",&(&"$+2']%)-&$"./"(+-/')+<"&'*31),&="(8-8+<)$-+$="2+'+$)-+$"/"2+-]*/1&$"

./"+1)(+)$="./"2<+1-+$"/"./"&8-'&$"%81*&$"CX,B&,B")"+#,?="EFFQH?"X82\/W$/"A8/"/$-/"

+(R)/1-/" ,')+.&" 2+'+" &" ,8<-)6&" $8R-/''31/&" .&" %81*&" $)(R)&1-/" $/7+" )*8+<(/1-/"

2']2')&"+&"./$/16&<6)(/1-&"./"+$,&(),/-&$"B)2]*/1&$?"



c"
"

U"/$-8.&".&$"%81*&$"+$$&,)+.&$"T$"%&'()*+$",&'-+./)'+$",&(/;&8",&("&"

./$,&R')(/1-&".&" %81*&"$)(R)&1-/".&" %)<&"R+$).)&(),&-+"A8/"/<+$",8<-)6+(?"K+$="

%'/A8/1-/(/1-/=",&1-+()1+;\/$"2&'"&8-'+$"/$24,)/$"./"%81*&$"$0&"&R$/'6+.+$"/"

'/<+-+.+$"CK&<</'="!^QGa"e+*1&,,+")"+#,?="EF!EH?"#&"<&1*&".&$"+1&$=",&("&"+6+1;&"

.+"K),'&$,&2)+"q2-),+"1&"(/)&",)/1-9%),&=".)6/'$+$"/$24,)/$"./"+$,&(),/-&$"%&'+("

)./1-)%),+.+$"+$$&,)+.+$="./$./"+&$"7+'.)1$"./"%81*&"$)(R)&1-/="+-4",&("+$"2']2')+$"

%&'()*+$",&'-+./)'+$"Cd&.')*8/$")"+#,?="EFF^+="EF!!H?"

D/1-'/" &$" +$,&(),/-&$" /$-8.+.&$" /(" 7+'.)1$" ./" %&'()*+$" ,&'-+./)'+$"

./$-+,+W$/"&"2+'+$)-+"-0$&7&/020?"f$-/"*@1/'&"*+1B&8")(2&'-31,)+"2&'"$/'"'/<+-+.&"

,&(&"8("2+'+$)-+"/$2/,9%),&".&$"7+'.)1$"./"%&'()*+$".+"-')R&"#--)1)="/"-+(R4("2&'"

/6).@1,)+$" A8/" $8*/'/(" 8(+" '/<+;0&" ./" ,&/6&<8;0&" ,&(" &" %81*&" $)(R)&1-/"

,8<-)6+.&" 2/<+$" %&'()*+$" ./$$+" -')R&" Cb8'')/" )"+ #,?=" !QQQa" b8'')/" )"+ #,?=" EFFG+H?"

_&.+6)+="+<4("./"-0$&7&/020+$2?="&8-'&$"+$,&(),/-&$"$0&",&(8(/1-/")$&<+.&$"./"

,&<[1)+$"./"#--)1)?"_'+R+<B&$"/16&<6/1.&",&<[1)+$" )1-]V),+$",&(")$,+$"+"R+$/"./"

$8<%<8'+().+=",&1.8:/("+")1%/,;\/$"2/<&"%81*&"-0$&7&/020"$2?"Cb+'<&$")"+#,?"EF!!H?"

b&1-8.&=" &8-'+$" /$24,)/$" ./" %81*&$" -+(R4(" %&'+(" &R$/'6+.+$" ,&<&1):+1.&" &$"

7+'.)1$"CZ)*8'+"!H?"

fV/(2<&$" ./" +$,&(),/-&$" .&$" *@1/'&$" 9.332356#'),,#=" >.0#%2.'=" /"

<%2$6&?)%'#"$0&" %'/A8/1-/(/1-/"/1,&1-'+.&$"/("1)1B&$"./"!""#"/"!$%&'(%')*"

Cd&.')*8/$" )"+ #,?=" EFFM=" EFF^+H?" d/,/1-/(/1-/=" -'@$" 1&6+$" /$24,)/$" ,&(&"

<%2$6&?)%'#+#""23&%.'="<8+")*#3.'"/"<8+,&352@2#,2?2$.'"%&'+("./$,')-+$"/(",&<[1)+$"

./"#--)1)$="$8*/')1.&W$/"A8/"+"&,&''@1,)+"./"1&6+$"/$24,)/$"+$$&,)+.+$"+"/$$+$"

%&'()*+$"2&./"/$-+'"'/<+,)&1+.+"T".)13(),+"./",&(2&'-+(/1-&"./"%&''+*/+(/1-&"

CK&1-&L+")"+#,?="EF!nH?"

"



^"
"

"

Z)*8'+" !?" Z81*&" &2&'-81)$-+" C!0/)%52,,.0" $2?H" ,'/$,/1.&" $&R'/" &" 7+'.)(" ./"!""#+

0)*?)30+ %.=%&/2,&0#" -'+-+.+",&(" )1$/-),).+?"UR$/'6+;\/$" '/+<):+.+$"/("/1$+)&$"

2'/<)()1+'/$?"

"

#<*81$" -'+R+<B&$" $8*/'/(" A8/" +" (+)&')+" .&$" %81*&$" %)<+(/1-&$&$"

2'&6/1)/1-/$".&$"7+'.)1$".+$"#--)1)"-/("&')*/("/1.&%9-),+="2&./1.&"$/'"/1,&1-'+.&$"

-+(R4(" 1&" (+-/')+<" 6/*/-+<" ,&</-+.&" 2/<+$" &2/'>')+$" Cl8/./$" )"+ #,?=" EF!Ea"

d&.')*8/$")"+#,?="EFF^+="EF!!H?"l8/./$")"+#,?"CEF!EH"+&"/$-8.+'"%81*&$"+$$&,)+.&$"

+&"-/*8(/1-&"./"!""#+,#)725#"#=")$&<+'+("+<*81$"%81*&$"+$$&,)+.&$"+"2<+1-+$",&(&I"

!,")%3#%2#+#%=&%)0$)30="A2/&,#%20+0&%&B232#3#="A2/&,#%20+),).023)0="A2/&,#%20+C)#)="

9.%7.,#%2#+"%2@&,22"/"1#%#/6#)&0/6#)%2#+'2$6&"22?"

f$24,)/$"./"+$,&(),/-&$"1+"%&'(+"./"</6/.8'+$"-+(R4("$0&",&(8(/1-/"

/1,&1-'+.+$" 1&$" 7+'.)1$" ./" %&'()*+$" ,&'-+./)'+$?" o(" .&$" 2')(/)'&$" '/<+-&$" ./"

</6/.8'+$"/("7+'.)1$"./"%&'()*+$",&'-+./)'+$"%&)"'/+<):+.&"/("+(&$-'+$"./"7+'.)("

./"!""#+$)/6#,&")0"/"!$%&'(%')*+&$"&0/23&0.0?"#-'+64$"./"(),'&$,&2)+"/</-'[1),+"

./"6+''/.8'+"2[./W$/"&R$/'6+'"+"2'/$/1;+"./" </6/.8'+$"+$$&,)+.+$"+&$" 7+'.)1$"

Cb'+6/1")"+#,?="!QcFH?"

f$24,)/$"1&6+$"./" </6/.8'+$" %&'+("'/<+-+.+$"/("7+'.)1$"./" %&'()*+$".+"

-')R&"#--)1)=",&(&"A,#0"&=&"%(0+#""23&%.'"Cb+''/)'&")"+#,?="EFFNH"/";"#%')%),,#+#$)"2"

CK/<&")"+#,?="EF!NH?"5)--</"/"b8'')/"CEFF^H")./1-)%),+'+("+"2'/$/1;+"./"</6/.8'+$".&"



Q"
"
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,<&1)1*="#$,&(L,&-+"2'/$/1-")1"$+(2</$"%'&("-s&"'/*)&1$"&%"-B/"*+'./1$"&%"-B'//"

$2/,)/$"&%" </+%W,8--)1*"+1-$"&%"-B/"*/18$"!$%&'(%')*I"!$%&'(%')*+0.=")%%#3).0+

0.=")%%#3).0"+1."!$%&'(%')*+$&%&3#".0="R&-B"&%"sB),B",8-".),&-L</.&1&8$"2<+1-$="

+1."!$%&'(%')*+=#,C#32="sB),B")$"+"*'+$$",8--)1*"$2/,)/$?"_B/"%81*)")./1-)%)/."%'&("

*+'./1"$+(2</$",&''/$2&1./."-&"+"-&-+<"&%"E!"*/1/'+"+1."NF"$2/,)/$?"_B/"2'/$/1,/"

&%"+$,&(L,/-/"L/+$-"s+$"B)*B/'")1"*+'./1$"&%"-B/"</+%W,8--)1*"+1-"!8+=#,C#32"CMc?MpH"



!n"
"

,&(2+'/." -&" !8+ 0.=")%%#3).0+ 0.=")%%#3).0" +1." !8+ $&%&3#".0" C!E?Mp" +1." !Mp"

'/$2/,-)6/<LH?":)"0$632B&G2#"L/+$-$")$&<+-/."%'&("-B/"*+'./1$"s/'/"+R</"-&")1B)R)-"

-B/" (L,/<)+<" *'&s-B" &%" -B/" %81*8$" -0$&7&/020" $2?" +1." &22&'-81)$-)," 1)32$2,,2.'"

,+<<)1*")1-&"A8/$-)&1"-B/)'"%81,-)&1$"s)-B)1"-B/",&<&1)/$?"_B)$")$"-B/"%)'$-"'/2&'-"&%"-B/"

2'/$/1,/"&%":)"$632B&G2#"L/+$-$")1"*+'./1$"&%"</+%W,8--)1*"+1-$?"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"
"



!c"
"

"#! $%&'()*+,(!

"

"

"

U"/$-8.&".&$"(),'&'*+1)$(&$"+$$&,)+.&$"T$",&<[1)+$"./"%&'()*+$".+"-')R&"

#--)1)" /" $8+" ,&/6&<8;0&" -/6/" $/8" )19,)&" 781-&" +&" /$-8.&" .&" %81*&" $)(R)&1-/"

4).$&#5#%2$.0+5&35(,&/6&%.0="A8/"+$"%&'()*+$",8<-)6+("2+'+"+<)(/1-+'W$/"/("$8+$"

,&<[1)+$"CbB+2/<+")"+#,?"!QQNH?"D/$./"/1-0&="1&6&$"(),'&'*+1)$(&$"+$$&,)+.&$"T$"

%&'()*+$" #--)1)" %&'+(" ./$,')-&$" ,&(&" +" R+,-4')+" $)(R)&1-/"10).?&3&$#%?2#" $2?="

2'/$/1-/$"/("/$-'8-8'+$"/$2/,)+<):+.+$"1&"-/*8(/1-&"./"&2/'>')+$="A8/"+2'/$/1-+"

+-)6).+./" +1-+*&1)$-+" +&" %81*&" 2+'+$)-+" /$2/,9%),&" .&$" 7+'.)1$=" -0$&7&/020" $2?"

Cb8'')/" )"+ #,?=" !QQQ=" EFFGRH?" U8-'&$" (),'&'*+1)$(&$" ,&1$)./'+.&$" ,&(&"

$/,81.>')&$="2&'"10&"/$-+'/(")1-)(+(/1-/"'/<+,)&1+.&$"T$"%&'()*+$"#--)1)$="%&'+("

/1,&1-'+.&$"./1-'&"./"$8+$",&<[1)+$=",&(&"/V/(2<&"+"R+,-4')+"A.%B6&,?)%2#"$2?="

'/$2&1$>6/<"2/<+"2'&.8;0&"./",&(2&$-&$"A8/")1)R/("+"*/'()1+;0&"./"/$2&'&$"./"

-0$&7&/020"$2?="&$"%81*&$"/1-&(&2+-&*@1),&$":)"#%62C2.'+#320&/,2#)"/"A)#.7)%2#+

=#002#3#" /"&"B)2/'2+'+$)-+"4)$#32$2,,2.'+ ,)$#322" CX+1-&$")"+#,?" EFFNH?"_+(R4("+"

R+,-4')+";"%)/"&'($)0"$2?"4",&(8(/1-/")$&<+.+"+"2+'-)'"./"%&'()*+$",&'-+./)'+$"/"

2'&.8:"(/-+R&<)-&$" )1)R)-]')&$" ,&1-'+"-0$&7&/020" $2?" CX/1" )"+ #,?" EFFQH=" +<4(" ./"

R+,-4')+$"/"</6/.8'+$"./,&(2&$)-&'+$"./",/<8<&$/"CS+,,)")"+#,?="!QQMa"b+''/)'&")"+

#,?="!QQcH?"#$$)(="./.8:W$/"A8/"&"+(R)/1-/",')+.&"2/<+$" %&'()*+$"4"2'&29,)&"+&"

./$/16&<6)(/1-&".&"%81*&"$)(R)&1-/"/"./"%81*&$")16+$&'/$"Ce+*1&,,+")"+#,?"EF!EH?"

e&'-+1-&=" +" ,&(81).+./" ./" (),'&'*+1)$(&$" ./1-'&" .&$" 1)1B&$" .+$" #--)1)" 4"

,&(2</V+="-/1.&"/("6)$-+"+"&,&''@1,)+"./"&'*+1)$(&$"2'&6/1)/1-/$".&"$&<&"/"./"

/1.&%9-),&$" A8/" +,&(2+1B+(" &"(+-/')+<" 6/*/-+<" )1-'&.8:).&" 2/<+$" %&'()*+$" +&$"

7+'.)1$?""

t" 2'&,8'+" 2/<&" /$-8.&" ./" 2&$$96/)$" +*/1-/$" +1-+*[1),&$" /V)$-/1-/$" 1+"

,8<-8'+" .&" %81*&" $)(R)&1-/=" d&.')*8/$" )"+ #,?" CEFF^+H" )$&<+'+(" .)6/'$&$" %81*&$"

2'&6/1)/1-/$" .&$" 7+'.)1$" ./" ./:" /$24,)/$" .)$-)1-+$" ./" %&'()*+$" ,&'-+./)'+$" .&"

*@1/'&"!$%&'(%')*=" '/6/<+1.&"8(" -&-+<"./"^M"/$-)'2/$"./" %81*&$"2'/$/1-/$"/("

$/8$" 7+'.)1$=" $/1.&" &$" %81*&$" >.0#%2.'+ &*(0/&%.'" /" -0$&7&/020" &$" (+)$"

2'/.&()1+1-/$?"f$-8.+1.&"+",&(81).+./"./"%81*&$"1&$"7+'.)1$"./"%&'()*+$"./"-'@$"

/$24,)/$".+"-')R&"#--)1)I"9(/6&'(%')*+G6)),)%2="<%#$6('(%')*+0)/")3"%2&3#,20"/"

!""#+")*#3#="d&.')*8/$")"+#,?"CEF!!H="+&"<&1*&"./"8("+1&=")$&<+'+("8("-&-+<"./"!NGM"



!^"
"

+(&$-'+$" ./" %81*&$=" /" $8*/')'+(" +-'+64$" ./" +1><)$/" ./" ,&''/$2&1.@1,)+" /"

ojrZd#b" .&" */1/" M?^XW'dj#" 8(+" /$-'8-8'+;0&" .+" ,&(81).+./" ./" %81*&$" ./"

+,&'.&",&("+"/$24,)/"./"%&'()*+"B&$2/./)'+?"u8/$-)&1+W$/="2&'-+1-&="&"2+2/<"./"

%81*&$"$/,81.>')&$"/V)$-/1-/$"1&$" 7+'.)1$".+$"#--)1)$=" -/1.&"/("6)$-+"A8/"/$-/$"

(),'&'*+1)$(&$"2&./("$/'"-'+1$)-]')&$="10&"./$/(2/1B+1.&"1/1B8(+"%81;0&"/("

$/8$"1)1B&$"Cb8'')/")"+#,?"EFFna"d&.')*8/$")"+#,?"EF!!H?"U8-'&$="2&'"$8+"6/:="2&./("

./$/(2/1B+'"%81;\/$")(2&'-+1-/$"2+'+"+")1-/*').+./".&$"2'&,/$$&$"(/-+R]<),&$"

./1-'&".+$",&<[1)+$"Cd&.')*8/$"/-"+<?"EFF^+="EFFQa"K/1./$")"+#,?"EF!Ea"e+*1&,,+"

)"+ #,?" EF!EH?" o(" /V/(2<&" .)$$&" $0&" &$" %81*&$" /1.&%9-),&$" A8/" $0&" ,&1-'&<+.&$"

,&1$-+1-/(/1-/"2/<+$"&2/'>')+$="2')1,)2+<(/1-/"+$"/$24,)/$"./",'/$,)(/1-&"'>2).&"

Cv+1"S+/<")"+#,?="EFFQH?"#<*8(+$"/$-)'2/$"./",'/$,)(/1-&"</1-&"2&./("2/'(+1/,/'"

1&" (+-/')+<" 6/*/-+<" /" ,&(2/-)'" ,&(" &" %81*&" $)(R)&1-/" 2/<&" 2']2')&" $8R$-'+-&"

%8-8'+(/1-/?"d&.')*8/$")"+#,?"CEFFMH"'/2&'-+'+("8(+"(+)&'"&,&''@1,)+".&$"%81*&$"

>.0#%2.'+ &*(0/&%.'" /" <%2$6&?)%'#+ 6#%C2#3.'" ,&(2+'+.&$" +&" 2+'+$)-+"

-0$&7&/020"$2??"U8-'&$"/V/(2<&$"$0&"&$"%81*&$"/1-&(&2+-&*@1),&$":)"#%62C2.'+

#320&/,2#)=" 1.%/.%)&$2,,2.'+ ,2,#$23.'" /" A)#.7)%2#+ =#002#3#=" /1,&1-'+.&$"

1&'(+<(/1-/" )1%/,-+1.&" %&'()*+$",&'-+./)'+$"/"A8/" -+(R4("$0&"/1.&%9-),&$"/("

%&<B+$="'+(&$"/"'+9:/$"./"2<+1-+$"Cv+1"S+/<")"+#,?="EF!Ea"X+$+1a"S).&,B`+="EF!Ea"

5&2/:a"Xs&'.="EF!MH?"

#<4(".&$" %81*&$" %)<+(/1-&$&$=" .)6/'$+$" /$24,)/$" ./" </6/.8'+$" 7>" %&'+("

)$&<+.+$"+"2+'-)'".&$"7+'.)1$".+$"#--)1)?"D/1-'/"+$"/$24,)/$")$&<+.+$="-'@$"/$24,)/$"

1&6+$"%&'+("./$,')-+$",&(&I";('/&?2&'($)0+#""23&%.'="9%(/"&$&$$.0+6#5,)%&%.'"

/"<%2$6&0/&%&3+$62#%),,22"Cb+''/)'&")"+#,?"EFFNa"K)../<B&6/1")"+#,?"EF!Fa""e+*1&,,+"

)"+ #,?" EF!FH?" b+''/)'&" )"+ #,?" CEFFEH" 6/')%),+'+(" +" 2'&.8;0&" ./" " (),&-&V)1+$" C&8"

-&V)1+$" O`)<</'PH" /(" QQ" /$-)'2/$" ./" </6/.8'+$" )$&<+.+$" +" 2+'-)'" .&$" 7+'.)1$" /" .+$"

,3(+'+$"./"<)V&"./",&<[1)+$"./"!""#+0)*?)30="+"(+)&')+".+$"/$-)'2/$"Cc^pH"%&)",+2+:"

./"(+-+'"&8"./")1)R)'"&",'/$,)(/1-&"./"&8-'+$"/$-)'2/$",&(81$"1&$"(/$(&$"1)1B&$?"

#<4(".)$$&="d&.')*8/$")"+#,?"CEFFQH"2'&28$/'+("A8/"</6/.8'+$"2&./("-/'"8("2+2/<"

2'&-/-&'",&1-'+" %81*&$"%)<+(/1-&$&$="/1,&1-'+.&$"1+",8<-8'+".&"%81*&"(8-8+<)$-+? 

f$-8.+1.&"&"2/'%)<" /1:)(>-),&"./"./*'+.+;0&"./"2&<)$$+,+'9./&$="K/1./$")"+#,?"

CEF!EH" &R$/'6+'+(" A8/" +" (+)&')+" ./1-'/" ^E" /$-)'2/$" ./" </6/.8'+$" )$&<+.+$" ./"

7+'.)1$" ./" %81*&" ./" .)%/'/1-/$" /$24,)/$" ./" %&'()*+$" ,&'-+./)'+$=" %&)" ,+2+:" ./"

(/-+R&<):+'"2&<)$$+,+'9./&$"6/*/-+)$="$8*/')1.&"A8/"/$$/$"(),'&'*+1)$(&$"2&./("

/$-+'" /16&<6).&$" 1&" 2'&,/$$+(/1-&" .&" (+-/')+<" 6/*/-+<" 2'/$/1-/" 1&" 7+'.)(="



!Q"
"

.)$2&1)R)<):+1.&" 18-')/1-/$" A8/" +8V)<)+')+(" 1&" ,'/$,)(/1-&" .&" %81*&"(8-8+<)$-+?"

#<4(".)$$&="+<*8(+$"</6/.8'+$"2&./')+("+8V)<)+'"1+"/<)()1+;0&"./"-&V)1+$=",&(&"&"

>,).&"*+<+,-8'[1),&="&"A8+<"10&"4"+$$)()<+.&"2/<&"%81*&"(8-8+<)$-+"/"4"2'/78.),)+<"

T$"%&'()*+$"CX)<6+")"+#,?"EFFGH?"

b&1-8.&="+"(+)&')+".&$"-'+R+<B&$"./".)6/'$).+./"./")1-/'+;0&"(),'&R)+1+"

/("7+'.)1$"./"%&'()*+$",&'-+./)'+$"8-)<):+"-4,1),+$"./2/1./1-/$"./",8<-)6&"2+'+"&"

)$&<+(/1-&" .+$" /$24,)/$=" $/</,)&1+1.&" /$24,)/$" ./" (),'&%81*&$" ./" '>2).&"

,'/$,)(/1-&="&"A8/"2&./"(+$,+'+'"+"'/+<",&(81).+./"2'/$/1-/"1+$"+(&$-'+$?"f$-/"

-'+R+<B&"2'&2\/="2/<+"2')(/)'+"6/:="&"8$&"./"%/''+(/1-+$"(&</,8<+'/$"2+'+"&"/$-8.&"

.+$" 2&28<+;\/$" ./" (),'&%81*&$" .&" %)<&" #$,&(L,&-+=" /(" 7+'.)1$" ./" %81*&" ./"

,&<[1)+$"./",+(2&"./"-'@$"/$24,)/$"./"!$%&'(%')*?"j+"R8$,+"2/<&"/1-/1.)(/1-&"

.+",&(2&$);0&".+",&(81).+./"/"-+(R4("2&'"2&$$96/)$"#$,&(),/-&$"1&,)6&$"+&$"

7+'.)1$="%&'+("/$-8.+.+$".8+$"'/*)\/$".)$-)1-+$"1&$"7+'.)1$"./"%81*&I"$82/')&'="&1./"

/1,&1-'+"&"(+-/')+<"6/*/-+<"'/,4(W)1-'&.8:).&"2/<+$"%&'()*+$="/")1%/')&'="'/*)0&",&("

(+-/')+<"6/*/-+<"7>"./*'+.+.&?"

"

"

-#! I2&.'$21!.!IN&()(0!

"

"

"

-#"#! H5O><:! >!D6>D:65!=>! :753<6:3!=>! P:6=8A3!=>! 456789:3! ;56<:=>86:3!=5!

9QA>65!!"#$%&#%'(!

"

e+'+"'/+<):+;0&"./$-/"-'+R+<B&"%&)"1/,/$$>')+",&</-+"./"+(&$-'+$"./"7+'.)1$"

./"%&'()*8/)'&$"./"-'@$"/$24,)/$".&"*@1/'&"!$%&'(%')*+C_+R/<+"!H?+#$"+(&$-'+$"

%&'+(" ,&</-+.+$" +" 2+'-)'" ./" ,&<[1)+$" ./" ,+(2&" A8/" %&'+(" /$,+6+.+$" ./" %&'(+"

(/,31),+=",&("/$,+6+./)'+"(+18+<?"#$",&<[1)+$"%&'+("/1,&1-'+.+$"1&"$8R$&<&"+"

2'&%81.).+./$"/("-&'1&"./"nF",(?"D+$"2+1/<+$".&$"7+'.)1$"%&'+("+(&$-'+.+$".8+$"

'/*)\/$".)$-)1-+$a" $82/')&'"/" )1%/')&'?"#$"+(&$-'+$" %&'+(",&</-+.+$",&("/$2>-8<+"

/$-4')<a" /" +,&1.),)&1+.+$" /(" -8R&$" Z+<,&1" /$-4'/)$=" ./" !FF"(5a" /-)A8/-+.+$" ./"

+,&'.&",&("+"<&,+<):+;0&"/"+"/$24,)/"./"%&'()*+?"U$"-8R&$"%&'+("(+1-).&$"/("*/<&"

.8'+1-/"&"-'+7/-&".&",+(2&"+-4"&"<+R&'+-]')&="/"1&"<+R&'+-]')&"(+1-).&$"/("%'//:/'"

+"WNwb?"#$"+(&$-'+$",&(2'//1./'+("+"()$-8'+"./"%81*&"$)(R)&1-/",&("$8R$-'+-&"



EF"
"

%&<)+'"/"+<*8(+$"&2/'>')+$?"#$"&2/'>')+$"2'/$/1-/$"1+$"+(&$-'+$"%&'+("'/(&6).+$"

2&$-/')&'(/1-/"/("8(+",3(+'+"./"%<8V&=",&("+8V9<)&"./"2)1;+$"/$-/')<):+.+$="$&R"

<82+"R)1&,8<+'?"#2]$"+"'/(&;0&".+$"&2/'>')+$="+$"+(&$-'+$"%&'+(",&<&,+.+$"/("

-8R&$"./"(),'&,/1-'9%8*+"./"!=M"(5"Cf22/1.&'%YH"/$-4'/)$"/" <)&%)<):+.+$"2&'"EN"B?"

D/2&)$"./"<)&%)<):+.&$="&$"-8R&$",&("+$"+(&$-'+$"%&'+("6/.+.&$"/"+'(+:/1+.&$"

/(" ,+)V+$" 2<>$-),+$" 6/.+.+$=" ,&1-/1.&" $9<),+" */<=" 2+'+" /6)-+'" 8().+./" /"

,&1-+()1+;\/$"$/,81.>')+$?"

"

"

_+R/<+"!?"5&,+<):+;0&".+$",&<[1)+$"+(&$-'+.+$"./"-'@$"/$24,)/$"./"!$%&'(%')*="

8-)<):+.+$"1/$-/"-'+R+<B&"2+'+",+'+,-/'):+;0&".+"(),'&R)&-+"+$$&,)+.&"+"7+'.)1$"./"

%81*&"(8-8+<)$-+"

Espécies Localização 

Acromyrmex balzani 
Campus da Universidade Estadual do Norte Fluminense, Campos 

dos Goytacazes, RJ 

Acromyrmex subterraneus 

subterraneus 
Barra Alegre, Bom Jardim, RJ 

Acromyrmex coronatus Barra Alegre, Bom Jardim, RJ 

"

"

#$"+(&$-'+$"<)&%)<):+.+$"%&'+(",&<&,+.+$"/(",+)V+$"/$-4'/)$",&1-/1.&"$9<),+"

*/<=" <+,'+.+$" /" /16)+.+$" 2+'+" &" <+R&'+-]')&" .&" e'&%/$$&'" D+1)/<" g/1`" 1&"

D/2+'-(/1-"&%"S)&<&*L"x"S)&,B/()$-'L".+"o1)6/'$)-L" &%"S+-B"1+" ,).+./"./"S+-B="

d/)1&" o1).&=" &1./" -&.&$" &$" -'+R+<B&$" /16&<6/1.&" -4,1),+$" (&</,8<+'/$" %&'+("

./$/16&<6).&$?"

"

-#-#! .R<6:ST5!=>!)%2!7><:9>AU78;5!=:3!:753<6:3!=>!P:6=87!

"

U"Dj#"(/-+*/1[(),&"%&)"/V-'+9.&"+"2+'-)'"./"F=!"*".+"+(&$-'+"./"7+'.)("

<)&%)<):+.+="8-)<):+1.&W$/"&"`)-"./"/V-'+;0&"yd"X&)<"K),'&R/"Dj#"K)1)e'/2z"CyL(&"

d/$/+',BYH?"#"(/-&.&<&*)+"./"/V-'+;0&"%&)"+"(/$(+"'/,&(/1.+.+"2/<&"%&'1/,/.&'"

.&"`)-"C/(I"B--2$I{{sss?:L(&'/$/+',B?,&(H?"#"+*)-+;0&".+$"+(&$-'+$"1+"%+$/"./"

<)$/".+$",4<8<+$"%&)"'/+<):+.+"8$+1.&"+"(>A8)1+"e'/,/<<L$Y"f6&<8-)&1=",&("M",),<&$"

./"GF"$")1-/',+<+.&$"2&'"!M"$"./"./$,+1$&?"



E!"
"

"

-#C#! 27DO848;:ST5!=5!)%2!=>!23;578;><53!

!

j+")1-/1;0&"./"/V,<8)'"&"%81*&"48+5&35(,&/6&%.0+CZ)<&I"S+$).)&(L,&-+H"A8/"

,&(2\/" (+)$" ./" QFp" .&" (+-/')+<" %J1*),&" 1+$" +(&$-'+$=" 8-)<):&8W$/" &" 2')(/'"

/$2/,9%),&"2+'+"&"*/1/".+"'/*)0&"r1-/'1+<"_'+1$,')R/."X2+,/"Cr_XH"./"#$,&(L,&-+"

r_XNW#$,&" C+1-)$/1$&H" Cj)`&<,B/6+"/"S|'<&,B/'="EFFNH=" 781-+(/1-/",&("&"2')(/'"

r_X!Z" C$/1$&H" Cl+'./$" /" S'81$=" !QQGH?" #$" ,&1.);\/$" 2+'+" +(2<)%),+;0&" Cebd"

_&8,B.&s1H"%&'+("./"QM}b="2&'"!M"()1?="2+'+"./$1+-8'+;0&")1),)+<a"/("*'+.)/1-/"CW

!"+",+.+",),<&H"EM",),<&$"./"QM}b="2&'"GF"$="2+'+"./$1+-8'+;0&a"MM}b"2&'"!"()1?="

2+'+"/(2+'/<B+(/1-&a"cE}b="2&'"E"()1?="2+'+"/<&1*+(/1-&?"U$"'/+*/1-/$"8-)<):+.&$"

%&'+("dfD_+AY"d/+.LK)Vz"CX)*(+W#<.'),BYH"EE=M~<="!~<"./",+.+"2')(/'"/"!~<".&"

Dj#"/V-'+9.&".+"+(&$-'+"Csss?$)*(++<.'),B?,&(H?""

U$"2'&.8-&$".&"ebd"%&'+("+1+<)$+.&$"/("*/<"./"+*+'&$/"C!?MpH?"U"2+.'0&"

C!`R"Dj#"5+../'".+"e'&(/*+YH"./"!FFF2R"+"!FF2R"%&)"8$+.&"/("-&.&$"&$"*4)$"./"

/</-'&%&'/$/?"

U"Dj#" +(2<)%),+.&" %&)" 2'/2+'+.&" 2+'+" $/A8/1,)+(/1-&=" +.),)&1+1.&W$/"
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./" ,<&1+*/("5)%/"_/,B1&<&*)/$z" C_UeUYW_#"b<&1)1*H=" 781-+(/1-/" ,&(",4<8<+$"

,&(2/-/1-/$" _'+1$%&'("U1/" XB&-Y" CK+-,B!zW_!YH" Csss?-B/'(&%)$B/'?,&(H?" #$"

,4<8<+$",&(2/-/1-/$"-'+1$%&'(+.+$"%&'+("/$2+<B+.+$"/("(/)&"5SW>*+'",&1-/1.&"

�+1+(),)1+"C!(5{5"./"(/)&H"/"NF~<"./"�*+<="/("2<+,+$=" )1,8R+1.&"+"Gc"}b?"U$"

-'+1$%&'(+1-/$",'/$,).&$"%&'+("-'+1$%/').&$",&("+8V9<)&"./"2&1-/)'+$"/$-4'/)$"2+'+"
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!"#$"%&'()*+(')*,-./'+()* !"#$%&#%'(*),,0* 123(4* 5* 6-'7"+*2$*82%3"*9(*&24"3(:*

)*+,'##-.'*)/ "$#$.-,*)/ +-01-.2/

;),<&'")*9"*8$%72)* =&"))2* 5*>9"%3'9(9"* !$,"-'2-* >%8"-'2-* !$,"-'2-* >%8"-'2-* !$,"-'2-* >%8"-'2-*

!"#$%&'()%!"#$! %&'(()*+!! ,,-! .! .! .! /! .! .! /! .0+*! 1232!

!"#$%&'()%*+,-%%&,+&#)%* 45'66)+(! ,,-! /! .! .! .! .! .! /! .0+*! %7829:;<=2!

!,"&%."&/-!"#$! >?6.+.6.! ,.@,/-! .! .! .! .! /.! .! /.! +0**! A23B7<C!8D!92EF<GC"!

0-'1(1-!"#$! HI)+'.)'! ,J-! .! *! .! .! .! .! *! )0'.! %7829:;<=2!

0-'1(1-*2#)"/),* &K/(+*.,! ,'@,6-! .! .! J! .! .! .! J! *0**! %7829:;<=2!

03-$/&/3.#(-4$,!"#$! LM)6+J/(! ++-! .! .! .! /! .! .! /! .0+*! %7829:;<=2!

04-1&+3(-4&+3&#-!"#$! HI,+6J)6! ,6-! )! .! .! .! .! .! )! /06(! 1232!932ED";C3!

04-1&,+&#()%*/$')(,,(%)%* HN*..**/! ,,-! .! .! .! )! .! .! )! /06(! %7829:;<=2!

0&44$/&/#("3)%*-&/$-#&-* L5J,+)''! ,,-! /! /! .! .! .! .! )! /06(! %7829:;<=2!

5,"&6&+,(,*7$8$#(* L&),*)+'! /..-! .! .! .! /! .! .! /! .0+*! A23B7<C!8D!92EF<GC"!

9),-#()%!"#/$! >?6*.,6'! ,,@/..-! )! /! .! .! .! .! *! )0'.! %7829:;<=2!

9),-#()%*&:.,+&#)%* LO,J),J.! ,,@/..-! .! .! *! .! *! .! 6! '0..! %7829:;<=2!

9),-#()%*1$4+3('&(1$,* LN6,..,.!! ,,-! .! .! /! .! .! .! /! .0+*! %7829:;<=2!

9),-#()%!"#)$! >?6*/..'! ,,-! .! .! .! /! .! .! /! .0+*! %7829:;<=2!

;$4("&%-*&4(6-"$)%* P?*'/()'! ,,-! /! .! .! .! .! .! /! .0+*! 7$8$!

;.+&"#$-4$,!"#$! N?6J,*J.! /..-! .! .! .! /! .! .! /! .0+*! %"#27QC!FCE<7RC!

<$/-#3(=()%*-'(,&+4(-$* L&6)J(,'! ,.-! .! .! .! /! .! .! /! .0+*! &2EF<GC!>&4$'&+,(,!

<$/,"3'(?&7(-*8("),+(1-/-* LO/*)J.(! ,(@,+-! )! /! /! .! /! //! /6! /*0**! 7$8$!

<$/,"3'(?&7(-!"#/$! LK)J*(/,! ,,-! .! .! *! .! /! *! (! '0+*! 7$8$!

<$/,"3'(?&7(-!"#)$! LK)J*(*'! ,,-! .! .! .! .! /! /! )! /06(! 7$8$!

<$/,"3'(?&7(-!"#*$! LK)J*()6! ,(-! .! .! .! .! .! /! /! .0+*! 7$8$!

<$/,"3'(?&7(-!"#J$! LK).,*)(! ,(@,+-! .! /! .! /! .! .! )! /06(! 7$8$!
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!"#$"%&'()*+(')*,-./'+()* !"#$%&#%'(*),,0* 123(4* 5* 6-'7"+*2$*82%3"*9(*&24"3(:*

)*+,'##-.'*)/ "$#$.-,*)/ +-01-.2/

;),<&'")*9"*8$%72)* =&"))2* 5*>9"%3'9(9"* !$,"-'2-* >%8"-'2-* !$,"-'2-* >%8"-'2-* !$,"-'2-* >%8"-'2-*

<$/,"3'(?&7(-!"#'$! LK)J*(),! ,(@,,-! .! .! .! .! .! )! )! /06(! 7$8$!

<$/,"3'(?&7(-!"#6$! LK)J*(J)! ,,-! .! .! .! .! .! /! /! .0+*! 7$8$!

<$/,"3'(?&7(-!"#($! LK)J*(*'! ,,-! .! /! .! .! .! .! /! .0+*! 7$8$!

<$/,"3'(?&7(-!"#+$! LK).,*)'! ,(@,+-! .! .! /! .! .! /! )! /06(! 7$8$!

@"3#&"&'(,!"#$! L&/'6./(! +,-! .! .! .! /! .! .! /! .0+*! 7$8$!

A$'("(44()%!"#/$! L&*6('//! ,,@/..-! .! ,! .! .! /! .! /.! +0**! HFS<D7;D!

A$'("(44()%!"#)$! N&J*,J,6! ,+@,,-! )! .! .! .! .! .! )! /06(! 7$8$!

A$'("(44()%*'&/3&2-B(* NT6/((/)! ,,-! )! .! .! .! .! .! )! /06(! 7$8$!

A$'("(44()%!"#*$! >?6*/.J.! ,,-! .! .! .! .! )! .! )! /06(! %7829:;<=2!

A$'("(44()%*6(#B-/)%* N&J*,'.*! ,,-! .! .! .! /! .! .! /! .0+*! 7$8$!

A("3(-*?4).6$#(!"#/$! LA,.'.')! ,+-! .! /! .! .! .! .! /! .0+*! %7829:;<=2!

A("3(-*?4).6$#(!"#)$! LO/*)'.)! ,+-! .! /! .! .! .! .! /! .0+*! 7$8$!

A4$"/&,+3-$#$44-*")")%$#('-* LO,J),*J! ,,-! .! .! /! /! .! .! )! /06(! %7829:;<=2!

A4$&,+&#-4$,!"#$! LM)6+JJ+! +6@+(-! )! .! .! .! .! .! )! /06(! %7829:;<=2!

A)#+)#$&"(44()%*4(4-"(')%* >?6.(+6(! /..-! .! .! /! .! .! .! /! .0+*! A23B7<C!8D!92EF<GC"!

>-#&"4-1()%*B4-)")%* HI'J.'((! ,,-! .! .! .! /! .! .! /! .0+*! HFS<D7;D!

C'")4/)#$1*!,"&%."&/-* >K/6/,6)! ,'-! .! .! .! /! .! .! /! .0+*! %7829:;<=2!

C'")4/)#$1*A4$"/&,+3-$#$44-* >%,(('')! ,+-! /! .! .! .! .! .! /! .0+*! 1232!

C'")4/)#$1*2)'B),!"#/$! L&+..J*'! ,6-! .! /! .! .! .! .! /! .0+*! HFS<D7;D!

C'")4/)#$1*2)'B),!"#)$! LM*)+(6+! ,(@,+-! /! .! .! /! .! .! )! /06(! %7829:;<=2!

C'")4/)#$1*2)'B),!"#*$! 45.(+6'*! ,,-! .! .! )! .! .! .! )! /06(! %7829:;<=2!

C'")4/)#$1*2)'B),*"#J$! P?J).(6)! ,.-! .! .! .! .! /! .! /! .0+*! 1232!

C'")4/)#$1*2)'B),!"#'$! &N)/*''.! ,,-! .! .! .! /! .! .! /! .0+*! HFS<D7;D!

C'")4/)#$1*2)'B),!"#6$! &T*,()'6! ,+-! .! .! .! /! .! .! /! .0+*! 1232!

C'")4/)#$1*2)'B),!"#($! >K.6,J).! +(-! .! .! /! .! .! .! /! .0+*! 1232!



!N#
#

!"#$"%&'()*+(')*,-./'+()* !"#$%&#%'(*),,0* 123(4* 5* 6-'7"+*2$*82%3"*9(*&24"3(:*

)*+,'##-.'*)/ "$#$.-,*)/ +-01-.2/

;),<&'")*9"*8$%72)* =&"))2* 5*>9"%3'9(9"* !$,"-'2-* >%8"-'2-* !$,"-'2-* >%8"-'2-* !$,"-'2-* >%8"-'2-*

C'")4/)#$1*2)'B),!"#+$! NU*6+)J)! ,.-! .! .! .! /! .! .! /! .0+*! 1232!

C'")4/)#$1*2)'B),!"#,$! 45.'J.J6! ,,-! *! .! .! .! .! .! *! )0'.! HFS<D7;D!

C'")4/)#$1*2)'B),!"#/.$! N?666*6(! ,,-! .! .! .! /! .! .! /! .0+*! 1232!932ED";C3!

D$#/("(44()%!"#$! P?,/J(*,! ,(@,,-! .! .! /! /! .! .! )! /06(! 7$8$!

E("?$#3-%&%."$,!"#$! N?,./,.6! ,J-! .! .! /! .! .! .! /! .0+*! 7$8$!
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(%2;.*'# -'# +&34(*+#!"# $%&'())*+(%$# $%&'())*+(%$># !?@# -'&# ')%&,7'&# /%7')# -+#

2+1+-67'&>#+.<6'.,%#%&#"?@#7+&,'.,+&#/%7')#-+#/6.8%&#/*2')+.,%&%&9#A)#(%2;.*'&#
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#
=(+/%+'<# =4F4F4# ?HIIHB# M)-.-:)%# '# &%N-(-9)%# 2-90%/%+%# +%,# ,3C',012)',# +'#
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#
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#
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#
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#
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HHI4##
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#
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#
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5).-:'()%#+'#5-/9):%,R2-/&%+')/%,4#I'Q#U'..%Rj32)%<#l4S4J4#@-/9):%,#2-/&%+')/%,Q#
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#
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#
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#
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#
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#
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#
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#
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#
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#
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#
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#
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#
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#
J3//)'<# J4V4i# F-3.,'(<# S4i# S'(+'(Z%..<# s4i# M--9,9%<# s4s4i# M)..'(<# s4# ?HIIgB#
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#
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2-/&%+')/%,4#"4#'+4#�)X-,%Q#@-.Z%#+'#�)X-,%<#04"["R"gH4#

#
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#
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#
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#
U)'Z.R@.'):<# _4<# j32)%(-<# u4# ?"dd[B# O/:%(),9-,# %,,-2)%+-,# %# 39%# 2-.>()%# +'#
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93&3%.),9Q# 0%/%,)&'# ,0'2)%.)P%&)-(# -(# 23.&)*%/,#W)&Z)(# &Z'# 53(:3,R:/-W)(:# %(&#
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