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Abstract: pne tionl orest sothestern ril once contine  bir species. orest coer sere or 
centries ro lo eploittion n s  reslt ost o the reinin orests re now n ipoerishe sbset o the 
oriinl eettion. e show how the bir conit chne oer tie b coprin historicl n recent recors. 
rrentl  species cn be recore or  copiltion o  species o which  re ocente. oe  orest 
species with historicl recors ile to be etecte in recent sres.  the  tlntic orest or erro eneic 
species no ore thn   re still on. he bir conit chne ro one which se to be relte to 
costline rin orests to nother which reltes ore to rier seiecios orests o the interior.
Keywords: Atlantic Forest, Cerrado, hierarchical cluster analysis, multivariate analysis, semideciduous forests.

Coleções de museus indicam defaunação de aves em um hotspot de biodiversidade

Resumo: A Floresta Nacional de Ipanema, sudeste do Brasil, já abrigou 340 espécies de aves. Sua cobertura Àorestal 
sore por sclos co  eploro e eir e esse oo  ior prte  eeto renescente   
sub‑representação daquela original. Neste artigo é demonstrado como a comunidade de aves foi modi¿cada com o passar 
o tepo por eio  copro entre reistros histricos e recentes. tlente  espcies poe ser reistrs 
pr  totl e  espcies s is  posse ocento. s espcies reistrs historicente  no 
or is etects. s  espcies enics  t tlntic o o erro pens   in poe 
ser encontradas. A comunidade de aves, outrora similar à de Àorestas ombró¿las costeiras, atualmente é mais relaciona 
 conie e ts seieciis is secs o interior.
Palavras-chave: Análise hierárquica de cluster, Análise multivariada, Cerrado, Floresta Semidecidual, Mata Atlântica.

Introduction

ention i.e. the process o losin nil species hs been 
accelerated in the last ¿ve centuries, a fact by which some authors 
he contene tht erth is eperiencin  sith etinction we 
rnos et l.  i et l.  ebllos et l.  . 
esies etinctions bnnce o ertebrtes is shrpl eclinin 
lein to nctionl etinction o seerl species tchrt et l.  
ebllos et l. . on ierent cses o this phenoenon 

e.. hntin polltion ipcts ro insie species n clite 
chne hbitt loss is one o the in riers especill in tropicl 
reions where eoresttion rtes re hih iro et l.  ohnson 
et l . on the ierent ertebrte rops serin species loss 
n popltion ecline birs which ser popltion ecline worlwie 
especill ccentte in tropicl reions ebllos et l.  pl 
iportnt roles in ecosstes sch s pollintion pest control n 
see ispersl heln et l. . n ition to the loss o iportnt 



rere . et l.
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serices the locl etinction n popltion ecline o birs cn cse 
chnes in eoltionr processes letti et l. .

lthoh one cn iner bir species loss o  ien ere re b 
coprin its conit to nerb res where species coposition 
is sse oriinl ew sties he ocente the isppernce o 
species oer tie t  se loclit bt see le  oiselle  . 
rtis  obinson  resree sites in reon ro  erol 
historic tset coprin bir conities o the se sites between this 
tie interl. n eotropicl reions e to rre lonter t or erlier 
sres reserchers he trie to ssess etinction rtes b coprin the 
coposition o pre n postrenttion bir ssebles illis  
 ec  ierrer  oeo . ew thors copre 
censses seprte b lon tie interls. hese re ro littlesree 
sites t tie ls o:  ers in estern oni or et l.  
 ers in sothwestern oni ileir  hort   ers 
in estern ril hristinsen  itter  n  ers in inpore 
ohi et l. . here re lso eples o less thn  centr seprtin 
sres sch s rro oloro sln n  ers obinson 
 n ntonio olobi  ers ttn et l.  n the 
ios reion ril  ers ibon et l. .

t pne tionl orest hereter  interior o lo stte 
lost  ers o continos n seere eoresttion le to conspicos 
hbitt chne. n ntrlists isite this iron onr inclin 
ohnn ptist on pi n rl rierich hilip on rtis pi  
rtis  rierich ellow n n rn erner ri on lers 
tresenn  ron eor einrich on nsor eter ilhel 
n n ohnnes einhrt n ohnn hristin in in  
einhrt  into  rbbe . o other ntrlist howeer 
contribte ore to the nowlee o this loclit thn ohnn tterer 
whose zoological work has no parallel in the history of scienti¿c expeditions 
in ril into . hs the sites wellocente s se 
speciens collecte b ntrlists oriinl in proies  sinlr 
opportnit to elte how hbitt loss hs chne this tlntic orest 
bir conit oer tie.

e copile ll bir recors ro the . e serche or both 
historicl se speciens cire rin the nineteenth centr 
naturalists’ expeditions) and recent records, which included ¿eld data 
we have been gathering since 1986 and publications. We speci¿cally 
resse the estion whether recent bir species coposition in  
hihl sree bioiersit hotspot iere ro tht o  ers 
o b coprin species recore in the s to species recore in 
recent sres. e se siilrit inices n clster nlsis coprin 
species richness t the  to other wellsree rin n seiecios 
orests wishin to eterine to which o these orests the  se to be 
ore closel relte. e then concte these se nlses onl with 
the species we recentl recore t the  to eterine whether species 
richness chne oer tie. e hpothesie species richness chne 
consierbl ro one closel relte to rin orests to nother which is 
ore siilr to seiecil orests.

Material and Methods

1. Study area

     is locte in the stte o o lo sothestern 
ril within the niciplities o roib  err pel o lto 
n per c   west o the cit o o lo ire . he reion 
is preoinntl inserte within the tlntic orest oin with soe 
erro encles. hese two oins re bioiersit hotspots tht espite 
hrborin seerl eneic n thretene species he sere ro intense 
hbitt loss ibeiro et l.  trssbr et l. .  is rine b 

the pc ier to the west n pne ier to the est with eletions 
rnin ro   sl. ccorin to pi  rtis : 
rin the s the eettion coer ws lost eerwhere coere 
with thic woos  he orests which stn ore lrint n thicer 
in the hollow thn in the hiher prts re ncoonl rich in the ost 
rios ins o woo. rrentl it encopsses   h o which 
 re coere b seiecios  o ll orests n rin orests in 
seerl sccessionl stes   h seconr rowth n snns 
inclin ecotones between seiecios orests n erro sensu lato
  h wter reseroirs n s   h n ntie reoresttions 
  h brsil . he crrent eettion is copose o 
seconr orests e to the etensie eploittion o tree species in the 
lst two centries to el the iron onr rnces intilire . 
Climate is considered as Cfa in Koeppen’s classi¿cation, with de¿ned wet 
epteberebrr n r rchst sesons. nnl en 
rinll is   wheres en nnl tepertre is .  with  
ini o .  in l n rechin .  in ebrr  . 
he ln coer srronin orests coprise wter reseroirs n s 
rerowth recoer o ere res settleents o rrl worers the 
inistrtie herters n presere historicl sites sch s rins 
o the onr  .

he eettion t  sere ro tree eploittion since the 
beinnin o the iron onr intilire . ntensie eoresttion 
ben rin the nineteenth centr when etl crt ws trnsore 
into  etllricl instr t the cost o lrescle eploittion o 
ines t the roib ontin between  enon . 
e to rilin oernentl orers s ch s  tons o chrcol 
ele tooens rin the rilr wr in  pr . 
etween  n  the roib ontin sere ro ptite 
etrction rin the s the oinnt ctiit ws the proction 
o ceent still proce to. t ws onl in   when the re 
ws lell eclre  tionl orest which still llows the selectie 
se o ntrl resorces ccorin to rilin lw tht eoresttion 
stoppe within the  n   hectres were estine or st rowin 
Eucalyptus plnttions   h n reoresttions with ntie species 
  h  .

2. Bird records

2.1. Historical survey

t tht tie ntrlists proie ew etils on bir collection t. 
pecies collecte b tterer re se speciens tht re preoinntl 
eposite t the trhistorisches se in ienn stri. eer to 
ppeni .

2.2. Recent survey

e sree orest birs sin point conts ibb et l.  eer 
three onths ro  ebrr  n ro st  
. e eterine three nliiteris in point conts t lest 
  prt on two eistin trils north n soth insie tre orest 
within the  which we isite on or consectie s ollowin the 
se seence o points. hereore ech cpin consiste o  point 
conts i incleent wether i not ipee s ro srein. lthoh 
there re representtie portions o the orest bloc otsie the liit o 
the  ll point conts l within this protecte re. e lso se eiht 
ist nets         insie orests to recor secretie species 
rin  consectie s on the  n  cpins. ets toche 
botto n reine open ro :: h. e chece nets t 
1‑hr intervals and released captured birds after identi¿cation. We performed 
nonsstetic sres with trnsect conts ibb et l.  on 
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http://.oi.or/./ http://www.scielo.br/bn

 l   oeber   l  n   . 
To detect border and canopy species or Àying‑over birds (obinson  
we rther consiere littie recors concte rin ad libitum
obsertions rin the ornins n while oin between point 
contin. e wle rnol throh ierent tpes o hbitts sch 
s ree bes rshes pstres capoeiras erl sccessionl orests n 
orest ees rin ornins n ternoons :: h. e sree 
ierent sccessionl stes o eettion sch s erl sccession  to 
erol rerowth n tre seconr orests. e etecte birs 
 in beore snrise with the i o binoclrs n/or b oclitions 
or both the point cont etho n rno obsertions ccltin 
 point conts  h pproitel  h o rno obsertions 
n  istnettin hors ore thn n recent bir censses ble .

o copleent or reslts we serche or birs recore within the 
 in eb o cience https://www.webonowlee.co n oole 

cholr http://scholr.oole.co.br n incle  ew recent recors 
ro collees ppeni . n ition we serche or lorest 
cionl e pne rchie iitl ochers on the internet on ii es 
www.wiies.co.br n on the lobl in son librr enocnto 
(www.xeno‑canto.org). We did not consider misidenti¿cations (records of 
species which o not conor to epecte rne o pblishe recors. 
hese incle the recor o conterprts ro ierent bioeorphic 
reions n the bsence o the species which wol occr in sothern ril: 
strine lctcher Myiozetetes cayanensis ie terrnt 
Fluvicola pica n inereos ecr Pachyramphus rufus certinl 
correspon to the ocil lctcher M. similis lcbce terrnt 
F. albiventer n the hitewine ecr P. polychopterus respectiel. 
oth the lebc rosbe Cyanoloxia cyanoides n the ebreste 
lcbir Sturnella militaris were isten or their sothern conterprts 
the ltrrine rosbe C. brissonii n the hitebrowe lcbir 

Figure 1. oction o the pne tionl orest liite b  continos line within three niciplities in the stte o o lo sothestern ril.
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S. superciliaris. For the most part, museum specimens identi¿ed by 
eleln  collecte b nineteenth centr ntrlists cconte or 
or historicl recors. onoic rrneents ollow the rilin 
oittee o rnitholoicl ecors icentini et l. . tlntic 
orest eneic species re ccorin to rer et l.  n erro 
eneic species ollow il  tes .

3. Analysis
o inestite to which protecte orests in o lo the  were ost 

siilr rerin its historic bir species richness presence/bsence we 
perore  hierrchicl clster nlsis sin clien istnce within 
the  enironent  eelopent ore e . e then rn this 
nlsis with the crrent species richness o the . e chose rs 
minimum variance criterion as the objective function, de¿ning which 
clsters ere t ech step rr . e lso clclte ccr 
issiilrit ne pce en nction eist in which cse 
lower les sest hiher siilrities. e ecie to copre  with 
suf¿ciently well surveyed protected forests at least 250 km away. These 
incle well sree  seiecios orest with erro encles 
in enis list ontelli et l.   seiecios orests 
withot erro encles in rreiro ico r lhes  n 
etets coloicl ttion rere et l.  n  rin orests to 
the est o the   orcei ioloicl ttion rere et l.  
err o r tte r ipson et l.  n to the west o the  
 nterles tte r iellir  il  n rlos otelho tte 
r ntnes et l.  ble  ire .

Results

1. Recent records

opre to the  bir species  once hrbore we recore 
 species o  orers n  ilies. he copiltion o ll recors 
ro the  reslte in  list o  species o  orers n  ilies 
o which  re ocente in the or o se ochers photorphs 
or recorins. o noel recors ce ro eochers which contine 
 species on the ii es n nine species on the enocnto tbses 
ntil //. he onl species we ile to etect whose recent recorin 
is ilble t those sites is the osbreste etosser Sclerurus scansor

ntris .  the  tlntic orest eneic species  he no 
recent recors o the three erro eneic species two he no recent 
records; ¿ve, of all species, are under threat categories. One is threatened 
t the lobl leel n one is criticll ennere in ril ble .

e show  clster nlsis o the bir conit siilrit in ire . 
here re two istinct rops copose o  rin orests err o r 
tte r orcei ioloicl ttion nterles n rlos otelho 
tte rs n  seiecios orests rreiro ico r etets 
coloicl ttion n enis list. hen ccontin or historicl 
bir recors   in ire ) is most similar to the ¿rst rain forests 
clster. oweer when we incorporte onl recent bir conit 
coposition  in ire   neste within seiecios orests. 
issiilrit inees showe the se pttern ble .

Discussion

1. Changes in species richness

erll  species o birs re reporte or the  bt  orest 
species n nother  tpicl erro/wet rssln species  no 
loner occr there.  the  species recore both rin the nineteenth 
centr n recent sres ost resient species re wiespre in the 
tlntic orest el oo et l. . pproitel  o the bir 
conit o the  is still on.  this   re orest species. 
oweer nother   orest species collecte b tterer see 
bsent i.e. we i not etect  o orest species oer the lst  ers.

Our multivariate analyses suggest modi¿cations resulting from severe 
orest loss s  chne its bir species richness ro one closel 
relte to rin orests rnnin prllel to the costline to nother which 
resebles rier seiecios orests o the interior. he snnition 
o oist orests in olobi hs been preiosl seste e to 
eoresttion n ln prctices elier et l. . his sestion 
linked human induced‑¿re damaging soils dating as far as Pre‑Columbian 
ties. he  ers spn shown in this pper  proe to rie siilr 
reslts in the tlntic orest eettion.

1.1. Vegetation

rt o the rerble historicl species richness is lso e to  
erro tropicl snn encle which increse sbstntill the 
iersit o the bir conit with tpicl erro species sch s 

Table 2. hrcteristics o seen loclities with which the pne tionl orest 
ws copre. orcei ioloicl ttion  rreiro ico r  rlos 
otelho tte r  etets coloicl ttion  nterles tte 
r  enis list  err o r tte r . iences re 
se speciens  photorphs  n son recorins .

Habitat Elevation 
(m)

Area 
(ha)

Surveys 
(yr) Evidence Species 

richness
 brophlos 

orest
    

 eiecios 
orest

    

 brophlos 
orest

    

 eiecios 
orest

    

 brophlos 
orest

    

 eiecios 
orest

    

 brophlos 
orest

    

Table 1. orce o historicl bir recors n etile inortion on recent bir 
recors t pne tionl orest o lo sothestern ril. or estion 
marks, refer to Results. An asterisk indicates three misidenti¿ed species.

Source Date Time 
spent

Number 
of species

. . pi n 
. . . rtis

n   

. . in   
. ellow n 
. . . . lers

ec   n   

. tterer eb   l  / 
ep   ep 

 

. . nsor   
. . n n . . 
einhrt

r   

. il n . . elo nr   
. . elo   h 
. nii  . . illis   h 
. il   h 
resent thors   h 
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Geositta poeciloptera ie  Alectrurus tricolor ieillot  
Cistothorus platensis th  n Coryphaspiza melanotis
einc . lthoh this encle still eists these species see 
no loner present. rrentl no ore thn  tlntic orest n one 
erro eneic species re etecte in this re.

1.2. Fragmentation

he  where pristine orests once contine s ch s  species 
o birs crrentl hs c.  o orest birs n seerl  iners 
i.e. species that did not occur at the INF and bene¿ted from several years 
o eoresttion ble . ost species enin hihlit orests 
or tht re sensitie to hn presence see bsent. hese incle 
Tinamus solitarius ieillot  Aburria jacutinga pi  
Spizaetus ornatus in  Triclaria malachitacea pi  
Trogon spp. Ramphastos spp. n Pteroglossus aracari innes  
elete oopecer Celeus galeatus einc  horttile 
ntthrsh Chamaeza campanisona ichtenstein  ntpitts 
Grallaria varia oert  n Hylopezus nattereri into . 
pne is the tpe loclit o Phylloscartes eximius einc  
a species without recent records. It is a sensitive mid‑story Àycatcher 
which reires rierine orests n occrs t low ensities onetti  io 
. he species richness ecline witnesse in the sittciores n 
rooniores is ite rerble. rrentl one species o orestwellin 
prrot Pionus maximiliani hl  is inreent n no Trogon sp. 
species reins. ecse these species pl essentil ecoloicl roles 

Figure 2. octions between which we copre bir species richness.   orcei ioloicl ttion   etets coloicl ttion   cr r 
  pne tionl orest   enis list   rlos otelho tte r   nterles tte r   err o r tte r.

Figure 3. lster nlsis o bir species richness siilrit between eiht tlntic 
orest rennts in o lo sothestern ril.   orcei ioloicl ttion 
  etets coloicl ttion   cr r   pne tionl 
orest   enis list   rlos otelho tte r   nterles 
tte r   err o r tte r.   reers to historicl species 
richness wheres   reers to recent species richness.
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Table 3. ist o bir species inictin those we consier orest wellers recore within the pne tionl orest o lo sothestern ril. orces: 
 eleln   einhrt   ellr   tresenn   rbbe   il  elo   elo   illis  nii  
 il   present thors  ii es  enocnto. tlntic orest  n erro  eneic species re ccorin to rer et l. 
n il  tes  respectiel. iences cire in this st re rl  or isl  nocente recors or photorphe  iorecore  
or mist‑netted (MN). Skins collected during the nineteenth century (sources 1‑5) represent museum vouchers. A question mark denotes a probable misidenti¿cation or 
tporphic error see opes et l. . hret stts: riticll nnere  nnere  lnerble .   lobll thretene t   t 
thretene in ril   t thretene is o lo. ner species re inicte s in on the recent recors coln.

Taxon
Record

Endemism Evidence Threat status Habitat
Historic Recent

Tinamiformes
Tinamidae

Tinamus solitarius   orest
Crypturellus obsoletus  orest
Crypturellus parvirostris    
Crypturellus tataupa    orest
Rhynchotus rufescens 
Nothura maculosa    

Anseriformes
Anhimidae

Anhima cornuta 
Anatidae

Dendrocygna viduata in 
Cairina moschata   
Amazonetta brasiliensis    
Nomonyx dominicus 

Galliformes
Cracidae

Penelope superciliaris     orest
Aburria jacutinga    orest

Odontophoridae
Odontophorus capueira   orest

Podicipediformes
Podicipedidae

Tachybaptus dominicus    
Podilymbus podiceps    

Suliformes
Phalacrocoracidae

Nannopterum brasilianus    
Anhingidae

Anhinga anhinga  in 
Pelecaniformes
Ardeidae

Tigrisoma lineatum   
Ixobrychus exilis  
Nycticorax nycticorax    
Butorides striata    
Bubulcus ibis  in 
Ardea cocoi    
Ardea alba    
Syrigma sibilatrix  in 
Pilherodius pileatus 
Egretta thula    
Egretta caerulea 

Threskiornithidae
Plegadis chihi 
Mesembrinibis cayennensis   
Platalea ajaja 

Cathartiformes
Cathartidae

Cathartes aura    
Coragyps atratus   
Sarcoramphus papa in  





ir ention

Biota Neotrop. : e 

http://.oi.or/./ http://www.scielo.br/bn

Table 3. ontine...

Taxon
Record

Endemism Evidence Threat status Habitat
Historic Recent

Accipitriformes
Accipitridae

Leptodon cayanensis    orest
Elanoides for¿catus 
Elanus leucurus in 
Harpagus diodon    orest
Accipiter poliogaster 
Accipiter superciliosus 
Ictinia plumbea    
Rostrhamus sociabilis  in 
Heterospizias meridionalis    
Urubitinga urubitinga in 
Urubitinga coronata in   

Rupornis magnirostris    
Geranoaetus albicaudatus    
Pseudastur polionotus   orest
Buteo brachyurus in 
Spizaetus tyrannus   orest
Spizaetus melanoleucus 
Spizaetus ornatus  orest

Gruiformes
Aramidae

Aramus guarauna  in 
Rallidae

Aramides cajaneus  in 
Aramides saracura     orest
Laterallus melanophaius in 
Mustelirallus albicollis  
Pardirallus nigricans    
Gallinula galeata   
Porphyrio martinicus  

Charadriiformes
Charadriidae

Vanellus chilensis   
Pluvialis dominica 

Recurvirostridae
Himantopus melanurus 

Scolopacidae
Gallinago paraguaiae 
Gallinago undulata 
Numenius borealis 
Actitis macularius 
Tringa solitaria 
Tringa Àavipes 
Calidris alba 
Calidris fuscicollis 
Calidris melanotos 
Calidris subru¿collis 

Jacanidae
Jacana jacana   

Laridae
Chroicocephalus maculipennis 

Sternidae
Sternula superciliaris 

Rynchopidae
Rynchops niger 
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Table 3. ontine...

Taxon
Record

Endemism Evidence Threat status Habitat
Historic Recent

Columbiformes
Columbidae

Columbina talpacoti in 
Columbina squammata  in 
Claravis pretiosa  orest
Claravis geoffroyi    orest
Columba livia in 
Patagioenas picazuro  in 
Patagioenas cayennensis     orest
Zenaida auriculata   
Leptotila verreauxi     orest
Leptotila rufaxilla     orest
Geotrygon violacea  orest
Geotrygon montana    orest

Cuculiformes
Cuculidae

Piaya cayana    
Coccyzus melacoryphus 
Coccyzus euleri in 
Crotophaga ani   
Guira guira   
Tapera naevia     orest
Dromococcyx phasianellus  orest
Dromococcyx pavoninus in 

Strigiformes
Tytonidae

Tyto furcata   
Strigidae

Megascops choliba     orest
Pulsatrix koeniswaldiana     orest
Strix hylophila   orest
Strix virgata  orest
Glaucidium brasilianum 
Athene cunicularia in 
Asio clamator 
Asio Àammeus 

Caprimulgiformes
Nyctibiidae

Nyctibius aethereus   orest
Nyctibius griseus     orest

Caprimulgidae
Nyctiphrynus ocellatus  orest
Antrostomus rufus  in 
Antrostomus sericocaudatus  orest
Lurocalis semitorquatus     orest
Nyctidromus albicollis    
Hydropsalis parvula   
Hydropsalis anomala 
Hydropsalis maculicaudus 
Hydropsalis torquata    
Hydropsalis forcipata  
Podager nacunda    
Chordeiles minor 
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Apodiformes
Apodidae

Cypseloides fumigatus 
Cypseloides senex 
Streptoprocne zonaris    
Streptoprocne biscutata 
Chaetura meridionalis   

Trochilidae
Phaethornis squalidus  
Phaethornis pretrei  in 
Phaethornis eurynome      orest
Campylopterus largipennis 
Eupetomena macroura  in 
Aphantochroa cirrochloris  orest
Florisuga fusca    
Colibri serrirostris    
Anthracothorax nigricollis  
Lophornis magni¿cus  orest
Lophornis chalybeus   orest
Chlorostilbon lucidus    
Thalurania glaucopis      orest
Leucochloris albicollis     orest
Amazilia versicolor    orest
Amazilia lactea  in 
Heliodoxa rubricauda   orest
Heliothryx auritus 
Heliomaster squamosus   
Calliphlox amethystina 

Trogoniformes
Trogonidae

Trogon surrucura  orest
Trogon rufus  orest

Coraciiformes
Alcedinidae

Megaceryle torquata    
Chloroceryle amazona   
Chloroceryle americana    

Momotidae
Baryphthengus ru¿capillus    orest

Galbuliformes
Galbulidae

Jacamaralcyon tridactyla   
Bucconidae

Notharchus swainsoni   orest
Nystalus chacuru  
Malacoptila striata     orest
Nonnula rubecula  orest

Piciformes
Ramphastidae

Ramphastos toco    
Ramphastos dicolorus   orest
Pteroglossus aracari  orest
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Picidae
Picumnus cirratus     orest
Picumnus temminckii      orest
Melanerpes candidus   
Melanerpes Àavifrons  orest
Veniliornis spilogaster     orest
Piculus aurulentus   orest
Colaptes melanochloros    
Colaptes campestris   
Celeus galeatus    orest
Celeus Àavescens     orest
Dryocopus lineatus    
Campephilus robustus   orest

Cariamiformes
Cariamidae

Cariama cristata  in 
Falconiformes
Falconidae

Ibycter americanus 
Caracara plancus    
Milvago chimachima     
Herpetotheres cachinnans   
Micrastur ru¿collis  orest
Micrastur semitorquatus in 
Falco sparverius    
Falco femoralis    

Psittaciformes
Psittacidae

Primolius maracana  orest
Psittacara leucophthalmus   
Aratinga auricapillus   
Pyrrhura frontalis  orest
Forpus xanthopterygius    
Brotogeris tirica in  
Pionopsitta pileata   orest
Pionus maximiliani     orest
Amazona vinacea     orest
Amazona aestiva in 
Triclaria malachitacea   orest

Passeriformes
Thamnophilidae

Rhopias gularis  orest
Dysithamnus mentalis  in 
Herpsilochmus ru¿marginatus  orest
Thamnophilus doliatus in 
Thamnophilus ru¿capillus   
Thamnophilus caerulescens     orest
Hypoedaleus guttatus    orest
Batara cinerea  orest
Mackenziaena leachii   orest
Mackenziaena severa     orest
Biatas nigropectus   orest
Myrmoderus squamosus     orest
Pyriglena leucoptera     orest
Drymophila ferruginea   orest
Drymophila ochropyga   orest
Drymophila malura     orest
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Conopophagidae
Conopophaga lineata    orest

Grallariidae
Grallaria varia  orest
Hylopezus nattereri   orest

Rhinocryptidae
Eleoscytalopus indigoticus      orest

Formicariidae
Chamaeza campanisona  orest

Scleruridae
Sclerurus scansor     orest
Geositta poeciloptera   

Dendrocolaptidae
Sittasomus griseicapillus    orest
Xiphorhynchus fuscus    orest
Campylorhamphus falcularius     orest
Lepidocolaptes angustirostris in 
Lepidocolaptes falcinellus     orest
Dendrocolaptes platyrostris    orest
Xiphocolaptes albicollis 

Furnariidae
Xenops minutus  orest
Xenops rutilans     orest
Furnarius rufus in 
Lochmias nematura    orest
Automolus leucophthalmus    orest
Anabazenops fuscus   orest
Anabacerthia amaurotis   orest
Anabacerthia lichtensteini   orest
Philydor atricapillus    orest
Philydor rufum  orest
Heliobletus contaminatus     orest
Syndactyla rufosuperciliata     orest
Phacellodomus ferrugineigula  in  
Certhiaxis cinnamomeus    
Synallaxis ru¿capilla     orest
Synallaxis cinerascens   orest
Synallaxis frontalis  in 
Synallaxis albescens in 
Synallaxis spixi    
Cranioleuca pallida     orest

Pipridae
Neopelma chrysolophum   orest
Manacus manacus  orest
Ilicura militaris  orest
Chiroxiphia caudata     orest

Tityridae
Myiobius atricaudus  orest
Schiffornis virescens      orest
Laniisoma elegans  . ohnt n 

. hitter
  orest

Tityra inquisitor   orest
Tityra cayana    orest
Pachyramphus viridis    orest
Pachyramphus castaneus  orest
Pachyramphus polychopterus  in 
Pachyramphus validus    
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Cotingidae
Pyroderus scutatus    orest
Lipaugus lanioides   orest
Procnias nudicollis     orest

Pipritidae
Piprites chloris  orest

Platyrinchidae
Platyrinchus mystaceus     orest

Rhynchocyclidae
Mionectes ru¿ventris    orest
Leptopogon amaurocephalus    orest
Corythopis delalandi    orest
Phylloscartes eximius   orest
Phylloscartes ventralis    orest
Tolmomyias sulphurescens    orest
Todirostrum poliocephalum  in  
Todirostrum cinereum  in 
Poecilotriccus plumbeiceps    orest
Myiornis auricularis     orest
Hemitriccus diops   orest
Hemitriccus orbitatus     orest
Hemitriccus nidipendulus   orest

Tyrannidae
Hirundinea ferruginea   
Euscarthmus meloryphus 
Tyranniscus burmeisteri  orest
Camptostoma obsoletum    
Elaenia Àavogaster    
Elaenia spectabilis in 
Elaenia parvirostris in 
Elaenia mesoleuca   
Elaenia chiriquensis 
Elaenia obscura   
Myiopagis caniceps  orest
Myiopagis viridicata     orest
Capsiempis Àaveola    orest
Phaeomyias murina 
Phyllomyias virescens     orest
Phyllomyias fasciatus    orest
Culicivora caudacuta 
Serpophaga nigricans 
Serpophaga subcristata  
Attila rufus      orest
Legatus leucophaius 
Myiarchus swainsoni    orest
Myiarchus ferox  in 
Myiarchus tyrannulus   
Sirystes sibilator    orest
Pitangus sulphuratus   
Machetornis rixosa in 
Myiodynastes maculatus   
Megarynchus pitangua     
Myiozetetes similis    
Tyrannus melancholicus    
Tyrannus savana   
Empidonomus varius    
Conopias trivirgatus  orest
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Colonia colonus     
Myiophobus fasciatus    
Pyrocephalus rubinus  
Fluvicola albiventer in 
Fluvicola nengeta  in 
Arundinicola leucocephala in 
Gubernetes yetapa in 
Alectrurus tricolor  

Cnemotriccus fuscatus  orest
Lathrotriccus euleri    orest
Contopus cinereus   
Knipolegus cyanirostris   
Knipolegus lophotes  in 
Satrapa icterophrys 
Xolmis cinereus    
Xolmis velatus  in 
Muscipipra vetula     

Vireonidae
Cyclarhis gujanensis    
Hylophilus amaurocephalus in 
Hylophilus poicilotis     orest
Vireo olivaceus   

Corvidae
Cyanocorax cristatellus    

Hirundinidae
Pygochelidon cyanoleuca   
Alopochelidon fucata 
Stelgidopteryx ru¿collis   
Progne tapera  in 
Progne chalybea   
Tachycineta albiventer 
Tachycineta leucorrhoa  

Troglodytidae
Troglodytes musculus    
Cistothorus platensis 

Donacobiidae
Donacobius atricapilla in 

Turdidae
Turdus leucomelas    
Turdus ru¿ventris    
Turdus amaurochalinus    
Turdus subalaris in 
Turdus albicollis    orest

Mimidae
Mimus saturninus   

Motacillidae
Anthus lutescens in 

Passerellidae
Zonotrichia capensis   
Ammodramus humeralis   
Arremon semitorquatus      orest

Parulidae
Setophaga pitiayumi    orest
Geothlypis aequinoctialis    
Basileuterus culicivorus    orest
Myiothlypis Àaveola  in 
Myiothlypis leucoblephara    orest
Myiothlypis rivularis 
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Icteridae
Psarocolius decumanus    orest
Icterus pyrrhopterus in 
Gnorimopsar chopi 
Agelasticus cyanopus  in 
Chrysomus ru¿capillus  in 
Pseudoleistes guirahuro  in 
Molothrus oryzivorus 
Molothrus bonariensis    
Sturnella superciliaris in 

Thraupidae
Pipraeidea melanonota    orest
Cissopis leverianus  orest
Schistochlamys ru¿capillus 
Tangara seledon   orest
Tangara cyanoventris   orest
Tangara sayaca   
Tangara palmarum  in 
Tangara ornata  
Tangara cayana    
Nemosia pileata in 
Conirostrum speciosum  in 
Sicalis Àaveola   
Haplospiza unicolor   orest
Hemithraupis ru¿capilla      orest
Volatinia jacarina   
Trichothraupis melanops    orest
Coryphospingus cucullatus    
Tachyphonus coronatus    orest
Ramphocelus carbo in 
Tersina viridis   
Dacnis nigripes   orest
Dacnis cayana    
Coereba Àaveola    
Sporophila lineola  in 
Sporophila caerulescens    
Sporophila leucoptera in 
Sporophila angolensis   
Coryphaspiza melanotis   

Emberizoides herbicola   
Saltator similis    orest
Saltator fuliginosus     orest
Thlypopsis sordida  in 
Pyrrhocoma ru¿ceps    orest

Cardinalidae
Piranga Àava  
Habia rubica    orest
Cyanoloxia glaucocaerulea in 
Cyanoloxia brissonii    

Fringillidae
Spinus magellanicus    
Euphonia chlorotica    
Euphonia violacea 
Euphonia chalybea  
Euphonia cyanocephala    orest
Euphonia pectoralis  
Chlorophonia cyanea 
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Table 3. ontine...

Taxon
Record

Endemism Evidence Threat status Habitat
Historic Recent

Estrildidae
Estrilda astrild in 

Passeridae
Passer domesticus int 

Table 4. ccr issiilrit nices coprin bir species richness between eiht protecte orests in o lo sothern ril.   reers to historicl species 
richness wheres   reers to recent species richness. pne tionl orest  nterles tte r  rlos otelho tte r  etets 
coloicl ttion  enis list  err o r tte r  orcei ioloicl ttion  rreiro ico r .

ISP CBSP INF 1 INF 2 CES LP SMSP BBS
 .
  . .
  . . .
 . . . .
 . . . . .

 . . . . . .
 . . . . . . .
 . . . . . . . .

sch s see ispersl letti et l.  intennce o the oriinl 
eettion strctre  be seriosl coproise t  in the lon ter.

re n postisoltion coprisons o tropicl orests show the percente 
o etinct species ries ccorin to the tie l between isoltion. t ries 
ro  in  h rent in inpore oer  ers ohi et l. 
 to c  ter  ers in olobin orests ttn et l. 
 enio  n rro oloro sln n obinson . 
or the tlntic orest leio  iellir  note tht  o the 
orest in o n isolte  h sothestern rilin rennt ws 
etinct ter  er interl. thors who copre historicl n 
recent t show  slihtl better scenrio. hristinsen  itter 
showe tht lost  o ll orest species were etinct ro rents 
in o nt sothestern ril oriinl t copile ro rbbe 
 ter  ers. illis  nii  ibon et l.  n 
ileir  reporte siilr percentes . o orest bir 
etinctions or nt eres n nto nr sothestern ril ter 
  n  ers seprtin eoresttion tiels respectiel.

1.3. Climate change

t is epecte tht hbitt loss will ct sneristicll with clite 
chne in the net eces bein or threts to bioiersit n hn 
wellbein ecl et l. . lite chne hs been seste to rece 
sril rtes o eotropicl bir species le  oiselle  n to 
rece species richness n their crrent rnes both in the tlntic orest 
ncies  eterson  n erro rini et l.  s well s in 
seerl other reions in the plnet Şekercioğlu et al. 2012. lthoh the 
eects o clite chne on species richness coposition between perios 
st be consiere e to lc o etile srein ethos rin 
the s we cnnot ccont or clitic chnes on bir conities.

2. Changes in speci¿c species

2.1. Extinctions

lthoh locl etinction is ite probble one cnnot sipl sse 
it cheers et l.  becse three orest species collecte b tterer 
h no recor ntil the secon lst sre we concte t the  in 
. his is the cse o  sinle recorin o the hrielie otin 

Laniisoma elegans hnber  n s rl n isl recor o 
the liceos leni Elaenia mesoleuca eppe . rin or lst 
isit  her the te ntbir Myrmoderus squamosus son 
ter  er spn. obinson  lso reporte siilr reenconters 
lthoh or  shorter  ers tie spn.

t is lso iportnt to hihliht one o the ost iportnt recors t 
 the sio rlew Numenius borealis orster . nce bnnt 
it hs not been recore with certint since  n none he been 
con¿rmed on wintering grounds since 1939 (irie nterntionl . 
he species ehibite n ellipticl irtor rote connectin its rctic 
breein rons in orth eric to its winterin rne in sothern 
oth eric. esies the specien collecte b tterer t the  
there re other speciens ro the sttes o to rosso n ons 
the onl inictions o its presence in rilin rons trbe .

2.2. Recent records due to habitat change

t is intriin tht tterer i not collect Dysithamnus mentalis
einc  or Todirostrum poliocephalum ie  both 
crrentl bnnt t the . hese orest ee species re ite coon 
in erl to ei sccessionl stes o eettion n re on thoh 
ore scntl een in tre orests o the stte s well. e sspect the 
st he been er rre hnres o ers o when pristine orests 
preointe the srronins.  siilr phenoenon ws obsere t 
err  ntreir where Herpsilochmus ru¿marginatus einc  
se to be rre n is seste to be one o the ost bnnt species in 
 tie spn o onl two eces onetti et l. . nother noteworth 
bsence rin the nineteenth centr is Furnarius rufus elin  
which probbl ben inin estern prts o the contr ter lre 
eoresttion in western ril too plce rin the s ic .

n the cse o soe rsh birs we sse there were no sothern cttil 
Typha domingencis ers. or blrsh Scirpus californicus . . e te 
rshes while tterer ste t the . eerl tpicl rsh species sch 
s Laterallus melanophaius ieillot  Phacellodomus ferrugineigula
eleln  Arundinicola leucocephala innes  Agelasticus 
cyanopus ieillot  n Chrysomus ru¿capillus ieillot  re 
issin ro this perio. tterer probbl wol he collecte these 
conspicos species. oe species cn help illstrte wht in o tic 
enironents were present t the tie. e sspect these were riersie 
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eettion becse o the presence o Anhima cornuta innes  
n Serpophaga nigricans (Vieillot 1817), while wet or Àooded grasslands 
st he been isite s seste b the seerl erons bises n 
irtor npipers.

3. Museum collections
ithin the cli o both iitl n oleclr centr we te 

ret plesre in hihlihtin the iportnce o tritionl se sin 
collections.  specil isse on se collections eects on bir iersit 
n etinction i etil resons or contine rowth o collections 
ollr et l. . n ition ntrl histor collections were eience 
s sorces o t tht cn copleent pst sres. he lso coprise 
sples tht spn the perio o ccelerte nthropoenic hbitt estrction 
and climate warming, reÀecting baseline conditions (ister . here 
col not be  coprison to be e withot tterers coitte bir 
collections n elelns  pbliction renerin or st  rre 
opportnit to elte how bir species richness iere within the se 
site lost  ers prt.
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