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RESUMO.Composigao da comunidade de aves e abundancia de espécies em duas ilhas oceanicas na Mata Atlamtitas aves
endémicas da Mata Atlantica estdo ameacadas de extingdo e algumas ilhas costeiras foram identificadas como areasamiaritarias p
conservagdo dessas aves. NOs usamos o método de contagem por pontos para registrar as aves florestais em duas desis ilhas, o P
Estadual da llha do Cardoso (com 22.500 ha) e o parque Estadual da llha Grande (com 5.600 ha e 450 km a nordeste). dvesueza de
registrada na Illha do Cardoso foi maior no que na llha Grande (75 contra 57 espécies), assim como a diversidade e aparpatincia
espécies da Lista Vermelha (8 contra 2 espécies). A contribuigdo de varias familias para a avifauna variou entre as Qlohsndbédae

e Pipridae mais comuns na Illha Grande, e Trochilidae, Picidae e Formicariidae mais dominantes no Cardoso. A abundanizia de Turdi

a raridade de psitacideos foram notaveis nas duas ilhas, quando comparadas com outros locais na Mata Atlantica. Naonm@uve nenhu
correlagao entre a abundancia de espécies individuais nas duas ilhas. Na verdade, 34% e 49% das espécies foram ragisaiadas excl

te na llha Grande e na llha do Cardoso respectivamente. As estimativas da densidade total de aves foram similaresséodeawilha

de 2000 aves por I&n valor muito similar para locais na Mata Atlantica continental e na Floresta Amazodnica, como no Peru e na Guiana
Francesa. No entanto, as avifaunas das ilhas apresentam dominancia de umas poucas espécies com densidade estimadégarcedendo qua
outro lugar nos Neotrépicos. Isto é particularmente verdade para a Ilha Grande, onde muitas espécies de borda e deriitinesta sec
dominam a avifauna

PaLavras-cHAVE: Floresta Atlantica, comunidade de aves, diversidade de aves, Brasil, ilhas, densidades populacionais.

ABSTRACT. Many endemic birds are threatened with extinction in Brazil's Atlantic forest and several inshore islands haeatifesh i

as key areas for bird conservation. We used a point count method to record forest birds on two of these islands, initadl22,860
Cardoso State Park and the 5,600 ha Ilha Grande State Park, 450 km to the northeast. Our estimates of bird specieshighaessiwas
Cardoso than Ilha Grande (75 versus 57 species), as was species diversity, and importance of Red List species (8 vesyusHe speci
contribution of various families to the avifauna differed between the islands with Columbidae and Pipridae more comm@ramdéha
and Trochilidae, Picidae and Formicariidae more dominant on Cardoso. Noteworthy were the abundance of Turdidae andfthe rarity o
Psittacidae on both islands as compared to other sites in the region. Abundance of individual species on the two island®satzsiun

In fact, 34% and 49% of the species were recorded exclusively on Illha Grande and Cardoso respectively. The avifaurig, grattiaular
Grande, is depauperate and dominated by a few species with density estimates generally exceeding those found elseebizopicsthe n
On llha Grande, these dominant species were mainly edge and secondary forest species.

Key worbs Atlantic forest, bird communities, bird diversity, Brazil, islands, population densities.

The Atlantic Forest has one of the highest concentrations1#f near-threatened species (Wege and Long 1995, M. Galett
endemic birds in the world, and with only 5% of the originalnpubl. data, Marsden 2001). This is more than any other
forest cover remaining, is one of the world’s most threatenkmvland Atlantic Forest area. Others such as Ilha Grande and
ecosystems (Goerck 1997, Myetsal. 2000). While there llhabela have received much less attention from ornitholo-
have been recent studies of the bird communities of somists (published studies include Olmos 1994, @tid. 1999,
important mainland Atlantic forest sites (e.g. Aleixo andvanzo and Sanfilippo 2000).

Galetti 1997, Parker and Goerck 1997, Anjos and Bocon We used a point count method to census birds on llha
1999, Goerck 1999, Marsdezt al. 2001), little work has Grande State Park (5,600 ha) and llha do Cardoso State Parl
been carried out on the inshore islands located off Brazi(22,500 ha). We aimed to describe the avifaunas of the two
Atlantic coast in Rio de Janeiro, Sdo Paulo, Parand and Sanrtas in terms of species abundance, richness, diversity, spe
Catarina states (figure 1). Nevertheless, some of these islacids and family composition. We also compare these results
have been identified as key areas for bird conservation, andgth findings from elsewhere in the Atlantic forest and from
or designated as conservation units. llha do Cardoso, in thmazonian forests. Finally, we discuss the results in the con-
south of Sdo Paulo state, has been well explored ornitholoigixt of the islands’ importance in conserving populations of
cally, and is now known to hold 16 threatened species atiuleatened species.
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minutes. The census period commenced immediately upon arrival at
the station. Altogether, there were 76 census plots on Ilha Grande, most
were counted twice, giving a total of 152 point counts (table 1). On

Cardoso, there were 105 plots, each counted twice (210 point counts).
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Data analysesCensus data were analysed using the DISTANCE

v. 3.5 program (http://www.ruwpa.st-and.ac.uk/distance; Buck#tnd
ILHA GRANDE al. 2001). For all species, records from both islands were combined to
S~ ihabala produce a single detection function, from which island-specific density
, estimates were calculated (Marsé¢al. 1997). In some cases, we also
liha I:':"1'“F"'1'|:';| combined data from the islands with bird records from the Sooretama/
— |LHA D0 CARDOSD 2Rfg— Linharesreserve, Espirito Santo, collected the previous year (Marsden
— et al.2001). Note that including records of the same species from else-

liha do Mel where allows more precise modelling of detection probabilities, hence
allowing density estimates to be calculated for species recorded on the

Figure 1. Map of the southeastern section of Brazil's Atlantic foreitiands themselves on few occasions (Marsteal. 1997). These ex-
coast. Shown are the positions of Ilha Grande and Ilha do Cardoso Haéimital records do in no way contribute to the encounter rate for an
other inshore islands important for bird conservation. island. Records of birds in flight at census stations were omitted from
the density calculations. For contacts where birds were heard only, the
mean group size for visual contacts with that species was substituted
STUDY AREAS AND METHODS for the missing group size values.
Species richness on the two islands was described by plotting curves
Study sitesBird surveys were conducted on Ilha Grande (figure 19f the cumulative number of species accumulated during sets of ten
in the Baia da Ilha Grande, close to the shore of Rio de Janeiro Stat@gdimt counts (counts 1-10, 11-20 etc.). In addition, Simpson’s index
June and August 1999. Fieldwork was restricted to llha Grande Stéile=S piz, where pis theproportion of individuals in thah species),
Park (23°09'S, 44°10'W) which covers 5,600 ha of the total island aregasures the dominance of the most abundant species in the commu-
of 17,400 ha. The highest point on the island is 1,033 m but all binity (Magurran 1988), was calculated for each island. For species where
surveys were carried out below 300 m a.s.l. The main habitat within ensity estimation was possible on each of the two islands, we exam-
state park is lowland Atlantic forest, accessible via a network of trailsed whether densities on Ilha Grande were positively correlated with
leading to beaches around the island (the island is a popular holidignsities on Cardoso. To do this we used Spearman’s rank correlation
resort for residents of Rio de Janeiro and S&o Paulo). analysis to relate the ranked order of abundances on one island to that
Bird surveys were conducted on llha do Cardoso, in southernmast the other.
Sé&o Paulo State (25°04'S, 47°55'W) during July 1999. Most of the For each island, the number of bird groups comprising each of the
island is protected within [lha do Cardoso State Park which covers @ajor bird families was divided by the total number of bird groups
area of 22,500 ha. The island rises to 800 m, with habitat comprisiregorded (identified and unidentified) to calculate the percentage of the
sand-plain forest through to humid montane forest. Bird surveys weagal avifauna comprising each family. Some smaller families were
done along the network of narrow trails cut especially for researchensitted from the analysis, and Vireonidae were lumped with Parulidae.
and were restricted to forest below 200 m.

Sao Paulo
- \

Curiliba

Bird censusA point count distance sampling method was used to
estimate bird densities within forest (Reynoédsal. 1980). The field 20 1 -
methods used were the same as those described in Matsd¢2001). = ==
One month was spent on the islands practising bird identification and
distance estimation before the formal census began. During the previ-
ous year the surveyors had spent three months surveying birds using=- -
the same method elsewhere in the Atlantic forest. All bird surveying - ==
was done by a pair of observers (MW was always primary recorder:).
The method used allows for unidentified bird contacts, so long as all #
birds encountered at, and very close to, the recorder are identifiéd au #
(Bucklandet al. 2001, Marsden 1998).

Census stations were positioned along paths of width < 2 m, at &
intervals of 200 paces (around 200 m). Birds were counted at ea'_:ch : *
point twice, on different days, points being visited in reverse ordér - ,"
on the second visit. Bird surveys were carried out between 0700 and ¥
1130 h and only in the absence of rain or heavy mist. We avoided the i
30 minutes directly after dawn, principally because the problem of ".'
bird movement may be excessive during this period (Marsden 1999).
Bird encounter rates may decline during the morning and it might be
intuitive that surveying up to 1130 h may include periods of very low Sequence ol B o coul
encounter rates. However, encounter rates of both understorey and
canopy tropical birds can be remarkably stable through the perip@jure 2. Species accumulation curves for llha Grande (broken line)
0700 to 1100 h (e.g. Blake 1992). In any case, the same census pegiadiIIha do Cardoso (solid line). There were 150 point counts consid-
was used on both islands so our results are, at least, comparable eiithl for Ilha Grande (i.e. 15 groups of ten points) and 210 points for
each other. Birds were counted at each census station for a period o€&€doso.
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Table 1. Summary statistics of bird surveys on the two islands. Table 2. Proportions of bird records comprising the different major
bird families on the two islands = total bird groups recorded including

Ilha Grande Cardoso records of birds not identified to species (see Appendix 1).
Number of point counts 152 (76) 210 (105) llha Grande Cardoso
Number of identified bird groups 376 502 n=422 n=570
Number of unidentified records 46 68 No. of Percentage No.of Percentage
Identified groups per count 2.48 2.39 Species of records  Species of records
Number of species 57 75 Columbidae 3 8.3 2 0.9
Number species not shared 19 37  Ppsittacidae 3 21 4 23
Number of Red List species 2 8 Trochilidae 1 5.7 2 10.9
Simpson’s index 0.956 0.968  Trogonidae 2 5.0 2 4.6
!Figures outside parentheses indicate numbers of counts (includmiﬁidaé_ 3 1.9 2 5.6
repeats), those in parentheses the number of stations. Furnariidae 3 2.4 3 3.0
? Red List species are those defined as Threatened or Near-threatenastrocolaptidae 3 26 5 25
by BirdLife International (2000). Formicariidae 6 15.3 8 211
Tyrannidae 7 7.5 11 4.2
Differences in the contribution of each family to the total avifauna dn/Pridae 1 8.7 2 21
the two islands were examined with a chi-square test. Cotingidae 4 1.7 2 0.7
The relationship between number of species in each family on thgrdidae 5 12.3 5 8.2
two islands, and the relationship between number of bird records QRreonidae/Parulidae 3 21 3 4.4
tributed by families and the number of species within those families ) ' '
Thraupidae 8 16.8 15 13.2

was investigated using Spearman’s rank correlation analysis.

RESULTS ) .
n=14,P=0.001). On both islands, bird families containing

Species richness and diversifyable 1 shows summary many recorded species contributed higher proportions of bird
statistics of the bird dataset. A total of 992 bird groups werecords than small bird families but in neither case was this
recorded at point counts on the two islands and 89% of theskationship significant (Ilha Grande;= 0.31,n = 14,P =
records were identified to species. There was no signific&dh28, Cardoso, = 0.42,n = 14,P = 0.13). The percentage of
difference in the proportions of records identified to speciéstal bird records that belonged to the different families dif-
on the two islandscg, = 0.14,P > 0.7). Appendix 1 gives fered significantly between islands’(, = 88.6,P < 0.001).
density estimates and the number of records of each bird spelumbidae and Pipridae composed a much greater propor-
cies on the two islands. tion of the avifauna on llha Grande than Cardoso, while the

The species accumulation curve for llha Grande rises figppposite was the case with Trochilidae, Picidae and
more steeply than that for Cardoso but starts to flatten eark@rmicariidae. Formicariidae made up 15% and 21% of the
(figure 2). This shape suggests both a lower number of spwifauna of the two islands.
cies expected to be accumulated at asymptote on Ilha Grande,
and a higher degree of dominance by the commonest speciesSpecies abundanc®ensity estimates were calculated
on that island. By 150 point counts, neither curve has reactied 24 species on llha Grande and 27 species on Cardosc
asymptote but accumulation of new species is sloappendix 1). Six species had density estimates greater thar
Simpson’s index of diversity was higher on Cardoso thakd0 individuals per ki(equivalent to one bird per hectare)
llha Grande. Amongst the 24 species where density estinaad all were from llha Grande. The single species of Pipridae
tion was possible on both islands, there was no significadentified on Ilha Grande made up four times the percentage
correlation between the population densities on the two B total bird records as did two species on Cardoso. Like-
lands ¢, =+ 0.24,P > 0.2). wise, 15 species of Thraupids on Cardoso contributed 13%

of the avifauna while just eight species on Ilha Grande made

Bird community compositiorAlmost half (49%) of the up 17% (most of this is accounted for by high densities of
species recorded at points on Cardoso were not recorde®a@m TanagerThraupis palmarumand Brazilian Tanager
points on llha Grande, and 34% of those from llha Grang@amphocelubresiliug). Some species were similarly ‘over-
were not recorded at points on Cardoso. Table 2 shows tepresented’ on Cardoso. These include Red-crowned Ant-
proportions of total bird group records in each area made tamager flabia rubicg, Red-rumped Caciqu€éacicus hae-
of the main bird families. The four most important bird famimorrhous, Saw-billed HermitRamphodon naeviysVhite-
lies made up 53.1% of bird records on Ilha Grande and 53.4yotted Woodpecke€gleudlavesceng Rufous-capped Ant-
on Cardoso. There was a strong correlation between the ndlmush Eormicarius colmd and White-shouldered Fire-eye
ber of species in each family on the two islands=(0.78, (Pyriglena leucopterp
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DISCUSSION tions, particularly from the endemic-rich Atlantic forest would

certainly benefit wildlife managers. What we can expect is

Despite being composed of much the same bird familiegyite striking differences in the densities of individual spe-
the avifaunas of these two islands within the same zone @i petween sites. Only with population data can we start to
the Atlantic forest were very different in species composjssess properly the protection offered to individual taxa in
tion and the abundances of individual species. The types@f,servation units.
species that were commoner on Cardoso than on Ilha Grandg§ynat is clear from both species presence and abundance
indicate that the latter has something of an impoverished Rjis;5 is that the much larger Cardoso is much the more impor-

Bjagy forehst avifauna. Thi\ralrjlty/abser_\ce on llha Grande gfys of the two islands for conservation of the region’s Red
irds such as Squamate Antbivtyrmeciza squamosau- List birds. In fact, it can be seen as a stronghold for lowland

fous-capped Ant-thrusRormicarius colma White-shoul- ¢, 04 ang restinga species in the south of the Atlantic forest,

dered Fire-eyeyriglena Ieucoptere_(the last two are ant- as Sooretamal/Linhares is for lowland forest birds in the north
followers), and the abundance of birds such as Short-cres{ rsdenet al. 2000). As such, it does require dispropor-

FlycatcherMyiarchus feroxPalm TanageThraupis palma- tionate attention from conservation biologists both to moni-

rumand Brazilian Tanagé&amphocelubresiliuswhich are its bird lati in the | d L
edge/secondary forest species (e.g. Ridgely and Tudor lgﬁé"ts rd popu at|o_ns In the long term, and to scrutinise
> reats to bird species from land use and human develop-

Rldgely and Tudor_ 1994) QO seem to_ |nd|cat_e this. ... ments within the state park. Most important on Cardoso may
While between-island differences in species composm%n

make it difficult to identify general patterns of bird commu- € the translocation, from the Misiones region of Argentina,

nity composition on the Atlantic forest islands, some tren&)]c an indigenous Indian community numbering around 200,

q Thel inland fs tama/Linh vlyig'ch have been resettled within the_state park. On Cardoso,
O emerge. the :arge mainiand reserve of Sooretamartiniia Isewhere (Redford 1989, Galettal. 1997), there may

was surveyed by the same team using the same method ahg tential flict bet th ds of th i
the proportions of records comprising different families Wﬁe.a potential conflict between Ine needs ot the conservation

in some cases very different to that on the islands (Marsdéwts V‘_"Ild"fg and those of the Indian communities settled
et al.2001). Tyrannidae comprised almost 17% of 1002 pify" the Island.
records in Sooretama/Linhares, but only 7.5% and 4.2% on
the islands. As striking was the relative rarity of Thraupidae ACKNOWLEDGMENTS
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Appendix 1. Density estimates (+ % standard errors) and, in parentheses, number of encounters for birds on llha GranlbeCGard dbaEN
denotes Endangereédy Vulnerable, andNT Near-threatenefbllowing BirdLife International (2000). Systematic order and nomenclature follow
Monroe and Sibley (1993).

Species llha Grande Cardoso
Brown TinamouCrypturellus obsoletus Q) (4)
White-barred PiculeRPicumnus cirratus 4)

Ochre-collared Piculé@®icumnus temminckii (8)

Little WoodpeckeNeniliornis spilogaster Q)

White-spotted Woodpeck&eleus flavescens 25+104 (1) 18.2 + 44.8 (13)
Unidentified Picidae (2) (12)
Channel-billed ToucaRamphastos vitellinus 2) 3)

Unidentified Rampastidae

White-tailed Trogorirrogon viridis
Black-throated Trogoitrogon rufus
Unidentified Trogonidae

Squirrel CuckodPiaya cayana
Maroon-bellied Parake&yrrhura frontalis
Blue-winged ParrotlefForpus xanthopterygius
Plain ParakedBrotogeris tirica
Scaly-headed Parr@ionus maximiliani
Red-tailed ParroAmazona brasiliensis EN
Orange-winged Parré&mazona amazonica
Unidentified Psittacidae

Saw-billed HermiRamphodon naevius NT

Violet-capped Woodnympfhalurania glaucopis

Unidentified Trochilidae
Plumbeous Pigeo@olumba plumbea

46.4 + 29.5 (20)
(1)

@

@

®)

©)

149 + 42.5 (13)
(11)
20.7 + 27.9 (22)

(8)
28.6 + 30.5 (17)
)
@)
@)
®)

@)
1)
(4)

(1)
87.6 + 28.3 (18)
97.0 + 33.8 (22)
(22)
0.75 + 100 (1)
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Appendix 1. Cont'd

Species Ilha Grande Cardoso
Ruddy Ground Dov€olumbina talpacoti (2)

White-tipped Dove_eptotila verreauxi (2)

Ruddy Quail dové&seotrygon montana 2)
Unidentified Columbidae (11) 2)
White-necked Hawk eucopternis lacernulata VU 2)
Roadside HawlButeo magnirostris 4)
Yellow-headed CaracaMilvago chimachima (2)

Grey-hooded flycatchavlionectes rufiventris (2) Q)
Sepia-capped Flycatchkeptopogon amaurocephalus Q)
Grey-capped Tyrannul&hyllomyias griseocapilla 3)

Oustalet’s Tyrannulg®hylloscartes oustaleti NT 2)
White-throated SpadebiRlatyrinchus mystaceus (5)
Sulphur-rumped flycatcheévlyiobius barbatus 2)
Long-tailed TyranColonia colonus Q)
Grey-hooded Attil&ttila rufus Q)
Grayish MourneRhytipterna simplex (5)

Swainson’s Flycatchevlyiarchus swainsoni Q)

Short-crested Flycatch&tyiarchus ferox

Boat-billed FlycatcheMegarhynchus pitangua

Great Kiskade®itangus sulphuratus

Crested BecarBachyramphus validus

Black-tailed TityraTityra cayana

Unidentified Tyrannidae

Black-headed Berryeat€arpornis melanocephalus VU
Red-ruffed FruitcrowPyroderus scutatus
Bare-throated BellbiréProcnias nudicollis NT
SharpbillOxyrunchus cristatus

Swallow-tailed ManakirChiroxiphia caudata
White-bearded Manakianacus manacus
Unidentified Pipridae

Spot-backed Antshrikelypoedaleus guttatus

Variable AntshrikeThamnophilus caerulescens

Plain AntvireoDysithamnus mentalis

Unicolored AntwrerMyrmotherula unicolor VU
Rufous-winged Antwremderpsilochmus rufimarginatus
Scaled Antbirddrymophila squamata
White-shouldered Fire-eyRyriglena leucoptera
Squamate Antbirdlyrmeciza squamosa

Unidentified Formicariidae

Buff-fronted Foliage-gleand?hilydor rufus
Black-capped Foliage-glean@hilydor atricapillus
White-eyed Foliage-glean&utomolus leucophthalmus
Black-tailed LeaftosseBclerurus caudacutus
Unidentified Furnaridae

Plain-brown Woodcreepddendrocincla fuliginosa
Olivaceous Woodcreep&ittasomus griseicapillus
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Species

Ilha Grande

Cardoso

White-throated Woodcreep&iphocolaptes albicollis

Scaled Woodcreepéepidocolaptes squamatus
Lesser Woodcreepéepidocolaptes fuscus
Unidentified Dendrocolaptidae

Rufous-capped Ant-thrugformicarius colma
Black-cheeked Gnateat€onopophaga melanops
Red-eyed Vired/ireo olivaceus

Azure JayCyanocorax caeruleus NT
Yellow-legged ThrusHrlatycichla flavipes
Rufous-bellied Thrusfiurdus rufiventris
Pale-breasted Thrusturdus leucomelas
Creamy-bellied Thrusfiurdus amaurochalinus
White-necked Thrusfiurdus albicollis
Unidentified Turdidae

Long-billed WrenThryothorus longirostris
Tropical ParuléParula pitiayumi

Masked YellowthroaGeothlypis aequinoctialis
Golden-crowned WarbldBasileuterus culicivorus
BananaquiCoereba flaveola

Rufous-headed Tanagemithraupis ruficapilla
Chestnut-headed Tanad@yrrhocoma ruficeps
Black-goggled Tanagéfrichothraupis melanops
Red-crowned Ant-tanagétfabia rubica
Flame-crested Tanag&achyphonus cristatus
Ruby-crowned Tanagdrachyphonus coronatus
Brazilian TanageRamphocelus bresilius
Azure-shouldered Tanag€&hraupis cyanoptera NT
Palm TanageThraupis palmarum

Violaceous Euphoni&uphonia violacea
Chestnut-bellied Euphoniauphonia pectoralis
Green-headed TanagEangara seledon
Red-necked Tanag@&angara cyanocephala
Black-backed Tanagdrangara peruviana VU
Blue DacnisDacnis cayana

Green Honeycreep&hlorophanes spiza
Unidentified Thraupinae

Blue-black Grassquiolatina jacarina
Red-rumped Caciqu€acicus haemorrhous
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