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Summary

The island of Santa Catarina lies in the Atlantic Forest Domain of southern Brazil, one of
the most threatened ecosystems on the planet. It holds a wide variety of habitats, ranging
from sand dune ‘restingas’ to mature rain forest. We report, for the first time, a survey of
the bird species and their conservation status for the different habitats present on the
island. We recorded 269 bird species of 54 families (25 species were seabirds). More than
50% (140) of the total number of species were residents or probable residents, 20% (58)
were visitors and a relatively high number of species (61, 23%) had indeterminate
residential status. Nearly 15% (35 species) of the 244 landbird species observed were
endemic to the Atlantic Forest. Habitat specificity was recorded for 40% (97 species). We
recorded one Endangered (Solitary Tinamou Tinamus solitarius), one Vulnerable
(White-necked Hawk Leucopternis lacernulata), and three Near-threatened species (Azure
Jay Cyanocorax caeruleus, Azure-shouldered Tanager Thraupis cyanoptera, Black-backed
Tanager Tangara peruviana). We also recorded six locally threatened species that we
predict will become extinct in the near future. The future for the birds of the island is
uncertain, especially for habitat specialists, due to habitat loss for resort developments,
and a lack of concern by the government and local people.

Introduction

Santa Catarina Island is the largest continental island on the Brazilian coast. The
island lies within the Atlantic Forest Domain, which is not only one of the most
fragmented and threatened ecosystems in the world (Brown and Brown 1994,
Fearnside 1996), but is also a biodiversity hotspot (Bibby et al. 1992, Myers et al.
2000). The Atlantic Forest has the highest rate of bird endemism on earth (Wege
and Long 1995), comprising an avifauna of 682 species, including 199 endemics
and 144 species threatened with extinction, most due to habitat loss (Stotz et al.
1996, Collar ef al. 1997).

Once, the entire coast and much of inland eastern Brazil was covered by lush
tropical forests. Nowadays only 5% of the original area of the Atlantic Forest, or
60,000 km?, remains (Brown and Brown 1994). In 1712, Santa Catarina Island was
covered by pristine forests, mangroves and sand-plains, being inhabited by only
‘147 white men, a few Indians and a few freed negroes’ (Frézier 1716 in Haro
1996). Since then, many things have changed on this island: the biggest urban
area of the island, Florianépolis, is now the state capital, with a human popula-
tion of 150,000 and growing (CECCA 1997a).
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The island rises to almost 600 m above sea level, with habitats comprising
sand-plain forests (or restingas), mangroves and other wetlands, and lowland
and lower-montane evergreen forests. Originally, 74% of the island was
covered by forests (313 km?), but by 1938 forested areas totalled only 12% (52
km?) (Caruso 1990). Thus almost 60 years ago, after little more than 300 years
of European colonization, most of the island had already been cleared for
pastures and manioc, rice and sugar cane plantations. The island’s main eco-
nomic activities are now linked strongly to tourism, leading to a decline in
agricultural activity. As a result, many of these areas have been abandoned,
beginning a slow and spontaneous recovery by the original vegetation
(CECCA 1997a). Today, nearly 50% of the island is covered by second-growth
forests (Caruso 1990). The shift in major economic activities led to a revalu-
ation of lowland areas, mainly during the 1980s, resulting in the systematic
destruction of restingas and mangroves as a result of land speculation,
unplanned settlements, unrealistic government development plans, and ever-
increasing tourism activity (CECCA 1997a).

Despite the level of destruction that the island has suffered during the last 300
years, it still holds a diverse and rich avifauna, which shows close affinities to
the Parana and the Serra do Mar endemic centres (Cracraft 1985). Lying near
the limit of these centres, Santa Catarina Island is important zoogeographically
because: (1) it is only 8o km from the southern limit of the mangrove formation
in the Americas (Rizzini 1963); (2) it is the southernmost limit of occurrence of
some endemic bird species of the Atlantic Forest (Naka et al. in press); and (3) it
represents the northernmost limit for some typical grassland birds from southern
South America (Sick 1993).

Although the state of Santa Catarina lies in one of the most developed regions
of Brazil and holds a relatively large number of well-preserved but still unprotec-
ted areas, only recently has it received attention from ornithologists. Few areas
have been systematically surveyed in the state (e.g. Albuquerque and Briigguem-
ann 1996, Machado 1996, Marterer 1996, Rosario 1996). This is particularly true
for Santa Catarina Island, for which a complete treatment of its avifauna was
lacking until recently (see Naka and Rodrigues 2000). These latter authors pro-
vided a historical review and a characterization of the habitats of Santa Catarina
Island, in addition to behavioural, distributional, and life-history details for each
bird species recorded for the island.

Here, we present an analysis of the avifauna of Santa Catarina Island focusing
on its composition, seasonality and habitat specificity. We also provide a list of
all species known to have occurred on the island. Finally, we point out the major
threats to bird diversity, review the main conservation problems of the island,
establish conservation priorities and suggest actions to ensure the maintenance
of the island’s biodiversity.

Study area

Santa Catarina Island (hereafter SCI) is located 500 m off the coast of the state of
Santa Catarina in southern Brazil (between 27°10"-27°50" S and 48°25-48°35" W).
The island has an elongated shape with a maximum length (N-S) of 54 km, and
a maximum width (E-W) of 18 km. It is 425 km? in area and has a shoreline of
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172 km. It is formed by two geomorphological units: (1) a rocky mountain range
that crosses the length of the island (NNE-SSW) that comprises low hills rising
to a maximum elevation of 600 m above sea level; and (2) the surrounding low-
land plains, formed by marine sediments (Figure 1) (Caruso 1990).

The climate is strongly influenced by southern, polar winds during winter
(May-September) and by Atlantic, tropical winds from north-eastern Brazil
during summer (October—April). The annual, average temperature is about 20°C,
with January being the hottest month (mean temperature of 24°C) and July the
coldest (mean temperature of 16°C). The average rainfall of 1,500 mm is distrib-
uted evenly during the year (CECCA 1997a).

The following vegetation types, or habitats, are found on the island:

(1) Lower-montane evergreen forest. This vegetation type is very rich with a
canopy reaching to 20 or 30 m. Most of this habitat is now composed of
patches of secondary growth. The best preserved, remnant patches are con-
fined to the highest areas of the slopes (Klein 1978).

(2) Lowland evergreen forest (or lowland quaternary forest). This forest grows
on marine sedimentary soils (formed during the Quaternary period). It is
characterized by many epiphytes with an understorey covered with brome-
liads (Bresolin 1979), and a canopy averaging 15 m in height. Although pris-
tine evergreen forests (lower-montane and lowland) comprise only 10% of
the island’s area, almost 50% of the island is now occupied by forests at
different stages of regeneration (Caruso 1990).

(3) Restinga. A coastal strip of shrubby vegetation typical of eastern Brazil,
which grows on Holocene sandy soils of the littoral plains (Rizzini 1979).
This habitat covers approximately 6% of the island’s area.

(4) Mangroves. These forests, which occur only on the western coast of the
island, are dominated by three tree species: Aviccenia schaueriana, Rhizophora
mangle and Laguncularia racemosa (Bresolin 1979). The mangroves cover about
6% of the island.

(5) Other wetlands. They occur along the coastal plains, in areas where rainfall
accumulates. These areas are inhabited by many species of Cyperaceae (Reitz
1961). There are also two large lagoons on the island: Lagoa do Peri (a fresh-
water lagoon) and Lagoa da Conceicio (filled with saline water). Wetlands,
including the lagoons cover about 6% of the island’s area.

(6) Rural areas including old cattle pastures and abandoned agricultural lands,
presently covering about 20% of the island.

(7) Urban areas are formed by the city of Florianépolis and a myriad of small
villages throughout the island. The main economic activities are linked to
tourism. More than 8% of the island is now urbanized, harbouring a human
population of about 150,000 (CECCA 1997a).

Methods

We surveyed the island’s avifauna during 48 visits to various points on the island
between August 1997 and September 1998. Thirty-eight of these visits were con-
centrated on seven inventory sites that were chosen a priori (Table 1). These sites
were selected based on accessibility, habitat disturbance, and the types of habitats
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Table 1. Description of the seven main inventory sites on the island of Santa Catarina, southern Brazil,
visited from August 1997 to September 1998.

Site Conservation status Habitats sampled
Old Road to Daniela Unprotected R, LQF, W

Ibiza plains Unprotected LQF, W, M
Morro da Lagoa Protected LMEF

Pirajubaé Partially protected W, M, AA

Lagoa do Peri Protected LMEF, R, W, L
Toucans complex Unprotected LMEF, W, AA
Naufragados Partially protected LMEF, R, C

Key for habitats: LQF, lowland Quaternary forest; LMEF, lower-montane evergreen forest; R, restinga;
M, mangroves; C, coastal waters and beaches; W, wetlands and marshlands; L, lakes and lagoons;
AA, antropic areas, roads and pastures.

represented. Opportunistic data collection began in 1995. Since then, we have
visited more than 30 additional localities on the island. Data was also gathered
from the literature and from unpublished observations kindly given by other
local researchers (sources of each record can be found in Naka and Rodrigues
2000).

During our 13-month survey, relative abundance was estimated from visual
and audio detection, walking slowly (1 km/h) on paths, roads and tracks during
non-rainy days. Each bird species was assigned an abundance class according to
its frequency of occurrence following Hilty and Brown (1986). The frequency of
occurrence for each species was calculated as the number of surveys in which a
given species was detected, divided by the number of surveys undertaken in
suitable habitat. This method results in the frequency of occurrence for a given
habitat and not for the whole study area (see Appendix for more details on the
abundance classes). We assumed that birds that were recorded outside our 48
censuses (or those recorded by other workers, but by none of us), were rare,
extremely rare or occasional on SCI. To estimate the relative abundance of
migratory species, we used the total number of samples within the period span-
ning the first and last observations of the species. We recognize that our relative
abundance estimates may be biased by the year and the localities that we visited.
However, because most of us have lived on the island for at least five years, we
believe that our estimates are relatively accurate.

Seasonal patterns are based on our original data, but to understand global
migration patterns we consulted several key references (Harrison 1983, Belton
1984, 1985, Hayman et al. 1986, Ridgely and Tudor 1989, 1994, Stotz et al. 1996,
Sick 1997). We classified bird species as residents (species recorded on the island
throughout the year), probable residents (secretive and rare species that are
seldom detected outside the breeding season, but given their behaviour and eco-
logical requirements are unlikely to leave SCI at any given time of the year)
and migrants. We used Hayes’s (1995) classification for definitions of migrants.
Nearctic migrants are those species breeding in North America during the boreal
summer (May—-September) that reach SCI during the non-breeding season; Neo-
tropical migrants (species that breed on SCI or adjacent areas during the austral
summer (October-April) and migrate further north reaching northern South
America during the non-breeding season); austral migrants (species breeding in
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southern South America during the austral summer that reach SCI during the
non-breeding season); and altitudinal migrants (species from the highlands that
reach the lowlands of Santa Catarina state and SCI during the austral winter).
Unfortunately, given the lack of knowledge about the seasonal movements of
many Neotropical birds, the seasonality of a number of species could not be
assessed, and thus was considered undetermined.

Habitat assignments are based exclusively on observations of birds on SCI.
For species not observed by us, habitat designations are based on the authors’
observations on the island. Notes on breeding behaviour are the result of oppor-
tunistic observations.

Remarks on the conservation status of the species are based on Bernardes et
al. (1990) and Collar et al. (1992, 1994). The term ‘locally threatened’ (LT) was
incorporated by us, and was assigned to species that are very local on SCI and
whose habitats: (1) are not included in any conservation unit, or (2) are vulner-
able to human destruction in the near future. Some species suffering a clear threat
by local, illegal trade were also assigned to this category. Note that some of these
species may be common and not threatened outside the island.

Birds were identified with the aid of binoculars, spotting scopes, and tape-
recordings commercially available (Hardy et al. 1990). Recordings of the bird
voices were made using a Sony TCM-5000 tape-recorder and a Sennheiser ME-66
directional microphone.

Taxonomic sequence follows Sick (1997), but we adopted a number of recent
taxonomic or nomenclatural changes at the species level (see Appendix). Justi-
fication for those changes can be found in Naka and Rodrigues (2000).

Results
Species richness, seasonal patterns and habitat specificity

A total of 269 bird species of 54 families are known to have occurred on SCI
(Appendix). Of these, 25 are seabirds and 244 are landbirds. At least 27 species
can be considered vagrants, occasional visitors or species now extirpated from
SCI. Therefore, the core avifauna, composed of resident species and regular vis-
itors, including those that use the island as a stop-over during longer migrations,
can be estimated at about 240 bird species.

More than half (132) the core species of SCI are confirmed residents, and
another 14 are yet to be confirmed. We found that at least 72 species breed on
SCI, and another 77 are likely to do so. About 20% of the birds recorded on the
island (59 species) are visitors (see Appendix). Nineteen species are southern
migrants, represented mostly by seabirds breeding in Patagonia, sub-Antarctic
islands, and the Antarctic peninsula (Harrison 1983). Most of these seabirds occa-
sionally appear dead on SCI’s beaches, but a number can be regularly seen off-
shore during winter (although so far no systematic study has been carried out
offshore). Besides these, other southern visitors are Magellanic Penguin Sphen-
iscus magellanicus, White-tufted Grebe Rollandia rolland, Brown-hooded Gull Larus
maculipennis and two passerines: Bar-winged Cinclodes Cinclodes fuscus, which is
apparently an occasional visitor, and Tawny-headed Swallow Alopochelidon
fucata, a regular visitor. Nearctic migrants comprise 14 species, most of which are
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shorebirds. There also are two Procellariiformes (which could also be considered
Palearctic migrants), two raptors: Osprey Pandion haliaetus and Peregrine Falcon
Falco peregrinus, a few terns (Sternidae) and two Hirundo swallows. Nineteen
Neotropical migrants were recorded on SCI, among them Swallow-tailed Kite
Elanoides forficatus, Plumbeous Kite Ictinia plumbea, Dark-billed Cuckoo Coccyzus
melacoryphus, some swifts (Apodidae), and many tyrant flycatchers such as
Streaked Flycatcher Myiodynastes maculatus, Fork-tailed Flycatcher Tyrannus sav-
anna and Tropical Kingbird T. melancholicus. Altitudinal migrants, probably arriv-
ing from the nearby mainland, are represented by White-throated Hummingbird
Leucochloris albicollis, Black-breasted Plovercrest Stephanoxis lalandi, Yellow-
legged Thrush Platycichla flavipes, Green-headed Tanager Tangara seledon, Brassy-
breasted Tanager T. desmaresti, and Chestnut-backed Tanager T. preciosa. These
species are common in the highlands and they have only been recorded on SCI
during winter, but unfortunately, little data exist to assess the regularity of this
type of migration.

A high degree of habitat specificity was found among the birds of SCI. Almost
50% of the landbirds recorded on SCI have been recorded only in a single habitat
(Appendix). The largest number of habitat-specific birds live in forests. Of the
111 forest species, 76 appear to be habitat-restricted (35 of which are endemic to
the Atlantic Forest). Wetlands contain 20 habitat-specific species, followed by the
restingas with nine, and mangroves with six species. A number of species are
more generally associated with open habitats including restingas, mangroves,
wetlands, and rural and urbanised areas.

Conservation status

A number of species recorded on the island are of conservation concern. Among
them are one Endangered (E), one Vulnerable (V), and three Near-threatened
species (NT) (based on Collar et al. 1994). We also believe that eight species are
locally threatened (LT) and, unless some action is taken, we predict their extinc-
tion on SCI in the near future.

Solitary Tinamou Tinamus solitarius (NT) and (LT)

This Atlantic Forest endemic was recorded at Morro da Lagoa in October 1997
and September 1998. Single individuals were heard calling along a stream in
humid tall secondary forest. These are the first published records for SCI. We
consider the Solitary Tinamou to be locally endangered (possibly critically so). It
is threatened by heavy hunting and low population levels (Rodrigues 1997). Its
presence was already known by hunters on SCI (J. Albuquerque verbally). As
well as being globally near-threatened, Solitary Tinamou is included in the offi-
cial list of Brazilian endangered species (Bernardes et al. 1990).

White-necked Hawk Leucopternis lacernulata (V)

A single individual of this Brazilian and Atlantic Forest endemic was captured
in the urban area of Florianépolis in April 1993, and left under the care of the
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IBAMA Rehabilitation Centre (Albuquerque 1995). The main threat for this spe-
cies seems to be habitat loss (Collar et al. 1994).

Black Hawk-eagle Spizaetus tyrannus (LT)

There are a number of records from SCI, where this species appears to be resid-
ent. We consider it to be locally threatened due to its need for large prey items,
but even more so because some of the areas where it regularly occurs, such as
Toucan Area (Table 1), are unprotected and in great risk of disappearing in the
near future, giving way to a large summer resort.

Common Miner Geositta cunicularia (LT)

Although this species is a common resident and breeder on SCI at the sand dunes
of Joaquina, Mogambique, and Santinho beaches (Figure 1), most of its range on
the island has been invaded by illegal and even legal, residential summer houses
and resorts, giving rise to concern for the future of this species in its limited area
on the island. SCI represents the northernmost limit of the species’s range along
the Atlantic coast (Rosario 1996).

Azure Jay Cyanocorax caeruleus (NT)

Although this Atlantic Forest endemic was considered Near-threatened by Collar
et al. (1992), and an indicator of good quality habitat by Stotz et al. (1996), it is
very common in all habitats of SCI, from urban areas to old secondary forest. In
fact, it appears that numbers may be increasing, which may be a cause for con-
cern, given that like many other jays, it is a nest predator (Rodrigues 1997). The
species is also common in the coastal areas of the nearby mainland (Albuquerque
and Briiggemann 1996). We suggest that the Azure Jay’s status is safe, at least in
Santa Catarina, given the variety of habitats where it occurs and its abundance
in many other sites of the state.

Brazilian Tanager Ramphocelus bresilius (LT)

This restinga specialist, endemic to the Atlantic Forest domain, is considered rare
in Santa Catarina (Rosdrio 1996), where there are only a few recent records, all
of them from the northern limits of the state. Records from SCI apparently rep-
resent the southernmost limit of the species’s range (Naka et al. 2000). It is rare
and also quite localised on the island. The pet trade has been pointed out as the
major threat for this species (Stotz et al. 1996). Brazilian Tanager is very common
on some small islands adjacent to SCI (e.g. Campeche and Papagaio Islands),
where the pressure from the local pet trade is minimal. Therefore its rarity on
SClI itself can probably be attributed to a local demand for the species as pets.

Azure-shouldered Tanager Thraupis cyanoptera (NT)

This Atlantic Forest endemic is regularly recorded in forest edges, the canopy of
old secondary forests, and also, but to a lesser extent, in orchards on SCI. Its
continued presence on the island appears to be secure.
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Black-backed Tanager Tangara peruviana (E) and (LT)

This endemic species of the lowland evergreen forests and restingas of the Brazil-
ian South-east, has been recorded from Espirito Santo south to Santa Catarina
(Collar et al. 1992; ].F. Pacheco, in litt.). According to Collar et al. (1992), the only
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confirmed records for Santa Catarina are those of Hellmayr in 1936. Nonetheless,
a number of records of T. peruviana can be assigned to H. Sick and L. A. do
Roséario (Naka et al. 2000). These records were not considered by other workers
(e.g. Collar et al. 1992, Ridgely and Tudor 1989) because Sick and Rosario treated
this species as a subspecies of the more widespread Chestnut-backed Tanager.
As mentioned by Naka et al. (2000), it is likely that most coastal records of T.
peruviana found in Rosdrio (1996), who stated that this species lives in Araucaria
forests as well as in restingas, represent records of the endangered Black-backed
Tanager. This species is resident on SCI, but records come exclusively from a
mosaic of unprotected, lowland forests, restinga, and mangroves in the northern
part of the island (Naka and Rodrigues 2000). It is thus vulnerable to extinction
on the island.

Lesser Grass-Finch Emberizoides ypiranganus (NT) and (LT)

Considered rare in Santa Catarina (Rosdrio 1996), Lesser Grass-Finch is a regular
resident at the Pirajubaé swamps where it nests (Figure 1) (Naka and Rodrigues
2000). Although locally common at this site, its presence on SCI is severely
threatened by habitat loss, since residential areas are replacing most of these
swamps at an alarming rate. Unless measures are taken quickly to avoid further
destruction of the site, this species is likely to disappear from SCI.

Double-collared Seedeater Sporophila caerulescens (LT)

Although this species is widespread in most open habitats of South America,
illegal trade may eliminate it from SCI. During our 13-month survey, we failed
to find a single male of the species. Not surprisingly, males receive most of the
pressure from the pet trade, for which they are heavily trapped after the breeding
season (V.Q. Piacentini verbally) Although it is possible that the species could
recolonize the island from the mainland, it is necessary to reduce the pressure
on this species to ensure its continued existence on SCIL.

Scarlet-headed Blackbird Amblyramphus holosericeus (LT)

This wetland specialist and handsome blackbird is locally common in the unpro-
tected marshes of Daniela (Figure 1). These wetlands represent the only site
where it occurs on the island. The future of both wetlands and blackbirds is
uncertain because, unless formally protected, these marshes could be developed
for housing at any time (see Conservation priorities and recommendations).

Discussion
Avian diversity

With about 240 core species, SCI harbours about half the core species of the state,
illustrating the strategic importance of the island to the overall richness of birds
in Santa Catarina. It represents a stronghold in the state for some threatened
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species, such as Black-backed Tanager, and more importantly, from a biogeo-
graphical and evolutionary perspective, it represents a transition between the
Atlantic Forest and the pampas. Some species have their northernmost limit on
SCI (e.g. Common Miner and Bar-winged Cinclodes) and for others, the island
represents the southernmost extent of their range (e.g. Brazilian and Black-
backed Tanagers). Whereas forest bird species on SCI show strong affinities with
the Serra do Mar endemic centre (Cracraft 1985) (see Appendix), waterbirds and
open habitat species are more clearly related to the avifauna of Rio Grande do
Sul, Uruguay and Argentina.

It is possible that after more than 300 years of colonization and habitat destruc-
tion, much of the original avifauna of the island has already disappeared, as can
be seen by comparisons with the mainland (see Missing bird species). Clearly,
the key to the bird species richness present on SCI is habitat heterogeneity.

Missing bird species

A few species that were known to occur in the past are no longer found on the
island. The best example of a local extinction on SCI is probably Scarlet Ibis
Eudocimus ruber. This species, which formerly occurred from Mexico to Santa
Catarina, has almost completely disappeared from the Brazilian South-east (Sick
1997) and SCIL. Another example is Red-tailed Amazon Amazona brasiliensis, a
globally endangered, Brazilian endemic (Collar et al. 1992), which probably
occurred on the island in reasonable numbers when the first European explorers
arrived (as is evident from written comments left by explorers since 1712; Haro
1996). All described large numbers of parrots, which they ate, and whose descrip-
tions closely matched that of Red-tailed Amazon. This species now occurs only
in a very narrow, coastal strip between Sdo Paulo and Parana (Martuscelli 1995).

We speculate that a number of other bird species absent from the island are
the result of local extinctions following human disturbance. We will probably
never know what was lost on SCI, but as pointed out by Rodrigues (1997), the
lack of some obligate frugivores is at least surprising. No trogons (Trogonidae),
cotingas (Cotingidae), or guans (Cracidae) (except the Scaled Chachalaca Ortalis
squamata) inhabited SCI during our surveys, despite the fact that at least eight
such species are present on the nearby mainland (Albuquerque and Briiggemann
1996). If indeed present before the arrival of the Europeans, the elimination of
these species may not only have resulted in a markedly reduced avian biomass,
but also a greatly reduced ability of trees to disperse their seeds, given that
frugivores are of prime importance for seed dispersal in many tropical tree spe-
cies (Gilbert 1980, Howe 1984, Terborgh 1986, Silva and Tabarelli 2000). Alternat-
ively, the island could have always been out of range of some species with poor
dispersal capabilities, such as trogons. In the Amazon, rivers just 500 m wide
may act as barriers to dispersal, separating sister, parapatric species on opposite
banks (Sick 1993, A. Aleixo in [itt).

Maintaining biodiversity of Santa Catarina Island: conservation priorities and
recommendations

As noted above, the biodiversity of SCI is dependent on habitat heterogeneity.
The variety of habitats present on SCI is perhaps the highest in the entire state,

https://doi.org/10.1017/50959270902002083 Published online by Cambridge University Press


https://doi.org/10.1017/S0959270902002083

Bird conversation on Santa Catarina Island, Brazil 133

as endorsed by the statement that ‘[outside the island] it is very hard to find
lowland and montane forests, restingas, mangroves, sand dunes, marshlands and
lagoons in such a concentrated way’ (CECCA 1997a).

Historically, forests were the most exploited habitat on SCI following the
arrival of the Europeans, with the lowland quaternary forests destroyed almost
completely (Caruso 1990). Restingas, mangroves and other wetlands were not
used for any kind of human activity until the advent of tourism in the late 1970s
(CECCA 1997a). Roads, tourist resorts, and housing have replaced much of these
habitats on SCI in recent decades.

The current status of different habitats on the island is clear. Lower-montane
evergreen forests are going through a slow but continuous recovery process, and
the proximity of the nearby mainland may help this recovery. Fortunately there
are a number of reserves protecting this key habitat on SCI. Nevertheless, forest
corridors must be established and preserved to ensure its existence. By contrast,
none of the few remnants of lowland quaternary forests are formally protected
(CECCA 1997b). This vegetation type now represents the highest priority for
conservation on SCI. Although restingas and mangroves are formally protected
by law, pressure from landowners is constant. The high demand for beach-front
property is not a problem unique to SCI, but is part of a more widespread phe-
nomenon in south-eastern Brazil, where endemic birds (such as Restinga Tyran-
nulet Phylloscartes kronei and Restinga Antwren Formicivora littoralis) are
threatened with extinction due to beach development (Gonzaga and Pacheco
1990, Collar ef al. 1992, Willis and Oniki 1992). No further permits to build on
restingas should be issued.

Government development plans for the southern part of SCI further threaten
both the biodiversity of the entire island and the well-being of the human popu-
lation. A recent plan of the Instituto de Planejamento Urbano de Florianépolis
(IPUF) recommends housing up to 500,000 people in this region.

We recommend the following urgent action to support biodiversity conserva-
tion on SCI:

(1) A network of reserves comprising the last remnants of lower evergreen for-
ests should be established. Especially important are the areas along the old
road to Daniela and the Ibiza plains, both of which represent a mosaic of key
habitats on SCI. Both areas, which are privately owned, are located outside
the nearby Carijés Ecological Station. A clear step to protect these sites would
be to include them within the reserve.

(2) The swamps at Pirajubaé and along the old road to Daniela are not only
unique on the island, but also represent the only sites for some species on
SCI. Without urgent protection, these sites face imminent destruction, which
is likely to result in the local extinction of at least three passerine species on
SCI. Furthermore, both sites are important nesting areas for many water and
marsh birds, including several heron (Ardeidae) species.

(3) All well-preserved restingas on SCI, including sand dunes, should receive
formal and consistent protection. Further construction of tourist houses and
resorts in such areas should stop, and illegal settlements in this key habitat
should be removed.

(4) Government development plans should be examined in greater detail and
the participation of local NGOs in decision making should be encouraged.
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Santa Catarina Island represents a great opportunity for conservation planning
in the Neotropics. If controlled, tourism can play an important role in preserving
the biodiversity and the habitat heterogeneity of the island, as habitat clearance
can easily be avoided. Unfortunately, the future of the avifauna on SCI is uncer-
tain, its fate being closely linked with political decisions. Two possible, future
scenarios are an island inhabited by common landbirds from open unspecialized
habitats, combined with the empty forests predicted by Redford (1992), or a
demonstration that sustainable development, nature conservation, and human
well-being are strongly related.

Acknowledgements

We are deeply indebted to L. A. Rosério and J. Albuquerque for the use of their
unpublished data and endless support. A. Moreira, B. Marterer, C. Castilho,
D. A. Machado, M. Da-Ré, M. de Queiroz, M. Galetti, R. Villanueva, R. Richard,
R. Laps, J. Olimpio, L. Atzeni, and V. L. Arruda helped in different ways. C. A.
Marantz and J. M. Barnett made a number of pertinent comments on the manu-
script and ]. F. Pacheco reviewed much of the taxonomy adopted. MR is sup-
ported by a CNPq (Brazilian Research Council) research fellowship and LNN
and ALR by a graduate student fellowship. The Laboratory of Ornithology of
the Universidade Federal de Minas Gerais is supported by ‘Fundagdo O Boticario
de Protecdo a Natureza” and PRPq of UFMG.

https://doi.org/10.1017/50959270902002083 Published online by Cambridge University Press


https://doi.org/10.1017/S0959270902002083

135

Bird conversation on Santa Catarina Island, Brazil

d sNv 0 SSOIjeq[y PISOU-MO[[dX £SOLIUAII0I0]YD 212VSSUIVY ],
Od So\% NI Ssoqjeq[y PamoIg-yoerg KStaydouvjaw aypivssvvy T,
d snv X ssoxjeqry [eAoy vaoydowioda vapauiorq
d snv le) ssoxneq[y SuLpuepy SUD]NX2 VIPIULOL]
(sowads ) IVAIHATNOIA
1 aNn X 321D PI[Iq-PaLd sdaorpod snquihijipod
1 snv 3 aqRID) payn-aI M puvljos vipuv]oy
(sopads 7) FvAnagadiolaod
VvV A TId X ermuyjoN panodg USO[NIVUL DANYJON
a dyg Say D) (dss)1Lv Nowreur], UMoIg $13010sqo0 snjjainjdii)y
4 dag SHY A 1LV/11/1IN noureur ], A1eyos S§N14D3110S SNUDUL],
(s91ads €) HVAINVNIL

WISTWapUS

pue
Jelqer] Surpaarg snjejg douepUNqy UOT}BAIISUO)) owreu ysidug samads pue sarrure,|

1920 ¥ Koy yorym syejiqey ayj Aq pamor[oy “pea1aao ‘O ‘suapred ‘seare ueqin ‘0 ‘samjsed pue speor ‘seare ordonue vy ‘suoodef

pue saye[ ‘] ‘Spue[ysIewr pue spuepjom ‘A ‘siajem drdead ‘g ‘sayoeaq pue siajem [ejseod ‘D) ‘saaorduewn ‘JA ‘eSunsar Y ‘so3pa 1SaI0J ‘9 S1SI0J ‘ JUIIQUE]
“I19paaiq dfqeqoid ‘dyg ‘puels] 9y} uo I9paaiq ‘N :Suipaalg

‘ura)yed Teuoseas ‘Ieap noyim samads (paururaiepun) ‘qN ‘(Siueidea pue

SIpIpURM) ‘DY A {(1oquuaidog—AeA)) Iojurm [exsne ayj SurLmp [DS SUNoear ‘SjUdWaAOW [RUIPIYI[e 3¥eapun Jey) sanads ‘(jueidru feurpmynre) ‘1 1V ‘(roquisydag
—KeA) uoseas Gurpasig-uou ay} SuLmp [DG Surnyoear AIoU djeIIW jey} edLPWY YINog waynos ur 3urpssiq seads (querSwu [ensne) ‘gNY {(oquaydeg
—KeN) uosess SurpasIg-uou Iy} SULMP LOLIDWY [INOG WIDYHIOU SUIYDEaI Y)ou 2jeIdru jey) DS Ul s1opadiq (Guerdru [edrdonoaN) ‘LN ‘([Hdy-19qo1n0)
uoseas 3urpaaiq-uou ay} Sunmp DG Sunoear INnos eI jey) edrPury YHoN ul 3urpaaiq sawads (querdnu onoresN) ‘NVN (PUe[ST 9 9ALa] 01 A[I[un are
‘reak 9y noy3noay) papIodar jou y3noyyye jey) sawads 0} s1ojar (uaprsar ajqeqord) ‘G J DS U0 1edk ay) noy3noIy) papIrodar saads (JUIPISaT) ‘SHY SNIIS
'sIedA 0§ Jse[ 9} SuLIp PapPI0dAI JOU (PIOdAI [eLI0YSTY) “H ‘wid)jed Teap Aue JNOYIm papIoddl sjueIdea 1o

SIDIOPUEM (JEUOTSEID0) ‘() ‘SPI0dAI T IO T A[UO UIIM (dIeI A[QUIDIIXD) ‘X ‘PUB[S] d} JOJ SPIOIAIT MIJ ATUO [IIM UdIJO “JeiIqel] d[qejmns 0] SISIA A} JO %ST uey) ssof
U0 PIapIOdaI (dxex) Y ‘96h—Se (wourwodun) ‘N ‘9 ¥Z-0§ (uowrwod Afarey) 4 ‘uoseas pue jejiqey 1odoxd ur sIsia ay) Jo 900154 PIPIOIAI (UOWWOD) “D) :0UVPUNGY
"JS9I0] DU}y A} 0} dIudpud saadsqns ‘(dss) LV 59104 dIIUE[}y 9} 0 dTWLpUa sarads “JLy ‘puelst ayy woiy payedinxe ‘IXH

{(PUe[ST 3} UTYIIM SNJL)S UOT)LAIISUOD) paud)ealt) A[redo] ‘17 (V66T ‘v ja 1e[[oD) 03 SurpIodde) pausjeary}-1eau ‘I N pPue “pausjediy) ‘L1, :USIuapua puv uouaiasio))
(£661) SIS

Mmofrjoy saureu ysi3ug [oAd] sewads ayy je zoyine juaseyyp e jo uondope ayy Sunedrpur ‘(,) Msuvjse ue £q ISIMISI0 PAJOU SSI[UN (L66T) MIIG SMO[[0] Aurouoxe],
‘JejIqey pue moraeyaq 3urpasiq ‘AJ[euoseas ‘eduepunge “WSIWSPUD ‘SNje)s UOILAIISU0d SUTALS ‘[IZelg ‘puels] euLIee)) LJues uo papIodal sanads parg “xrpuaddy

https://doi.org/10.1017/50959270902002083 Published online by Cambridge University Press


https://doi.org/10.1017/S0959270902002083

136

L. N. Naka et al.

N'vV ‘M T'W"D qd say 0 1184 Amoug vpny vjjaisg
‘N'vv’M 1IN "D H34 SHY 4 3013 Je21D <041V vapLy
TN dyg Sad n UOIS] POdORU-IIYM 10000 vapIYy
(sopads or) Fvaraayv
D) T4 STy D) paigayedir] juadyruden suaoiuSvw vjpSai]
(s91ads 1) VALY OHYA
W TMD Tig SHY ) juerouro)) ordoxoaN SHUDLISDAQ XDA0I0LIV]VY ]
(samads 1) FVAIDVIODOIDVIVHI
D) g Say D) £qoog umoig 12350800M9] VNG
(sowads 1) FYAIINS
Od sNv n urn3uaJ drue[ede snouvjadvuL snosiuayds
(sowads 1) FVAIDSINAHJIS
d snv X [P1ad-ur103g S, U0S[IA SHIIUDII0 S2FIUVIIQ)
(sawads 1) IvVAILVIOAAAH
d INVN 0 I9JeMILIG XUBIA snuiffnd snuiffng
d sNv 0 Ioyemireayg £300g snastS snuyfng
d snv o) I9)eMILIG J9)edID) s10v48 snuifing
d INVN X 193emIeayg s,£100) DIPIUOLP SLIJIIUOIVD)
3 snv o) [P19J PAUUIYD-IIIYA sivigoounbav v14v]]a204q
d snv (@] UOLLJ PI[[Iq-IopUa]s uaojoq vindfiyovg
d snv 0 uorL pa[Iq-peorg «Uwjosap vjdhyong
d snv X P19 J POPESY-AIIYM 11110SS9] VILOAPOId]]
d snv X P19 POPOOL] D1499U1 DULOAPOID}]
d snv fe) Iewqn Waynog sapLojp1ov]8 snivuing
od snv o) [P119J JURID) dIOIRIUY SNIJUDSLE SIFIIUOLIVIN
(sawads 11) FVAIRIVTIID0Ud
WISIWapUd
pue
jeyqer]  Surpeaig snyeig duepunqy UOTJRAIISUOD) awreu ysduyg saads pue sarjue,

panuyjuo) “xipuaddy

https://doi.org/10.1017/50959270902002083 Published online by Cambridge University Press


https://doi.org/10.1017/S0959270902002083

137

Bird conversation on Santa Catarina Island, Brazil

VV o4 ‘A qid | A0 PAYSIyI-snopy uoporp snpd.vp
N'VV 4D O L WIN ®) 91D pa[re}-moemg snyvayfof saprounyq
NEAY Td A DY PR[reI-AyM SNAMoNa| snuvjq
(sapads 1) FVARILIAIODV
1 aNn X on( Aaoosniy DIVYISOUL VULIIDY)
VvV 4'M 1 L sTd d PN uerizelg SISUAL]ISVAq VIFUOZVULY
VV'M 1 T3d S{y n [reUL] PO[[Iq-MO[[PX 0181008 SvUY
H ﬁm.\Sm MQOHOUmOU E&Q\Sumau x&cxcumcu
vV 1 aNn | onp-SUmISIYM Padej-II M vponpia vudfizoipua
(samads $) HVALLVNY
A1'NA'vVV mMm SHY D QINJNA \Amvis L vANY S93AVYIVD)
2'NAVY dyg SHY p) aImynA Moerg snjvagv sdhv.i0)
(sewads 7) IVALLIVHLYD
1N ann n [quoodg ayeasoy «loly viwly
H 1xXda SIq[ 19[1eds daqna sniupoopng
(sarads ) FYATHLINYODISTIHL
1 OVA X UOISH po[[Iq-1eog SNLADI[YDI0D SNLIVAJLI0D)
(seweds 1) FIVAIRRIVATHOOD
VA X wenIg 1ses] sij1xa snyofliqoxy
W ‘M g Say n UOISF] JYSIN PIUMOII-MO[[D 2001010 USSVUDIIAN
T1'VV ‘M ‘N D BN SHy d UOISH JYSIN paumon-pe[g X040011211 XDA00IAN
A1'M VY N sad o) UOISL] Sumsmym xtigupqis viSLAS
VV W 1M Tad sHy d UOISH PaxOrq-UuddID) snjuLigs sapriomg
N'M VvV q9d SHY q 12137 apyeD siqi snonqng
U \2 QMM mmm qJ COMMI mﬂ:m mﬂuﬂu— um:_kmmu E.Nmk%m
WISTUOpUa
pue
jeqeH Surpaarg snjeig Qouepunqy UOIJRAIISUOD) owreu ysidug samads pue sarrure,y

panuyjuo) “xipuaddy

https://doi.org/10.1017/50959270902002083 Published online by Cambridge University Press


https://doi.org/10.1017/S0959270902002083

138

L. N. Naka et al.

1 H 300D pard}IeS-pay v voung

1 Tag ST n USYIOOJA] UOWIWIOD) sndo.opy vpnuvo

M dyg ST q eI PIpIS-SNOJmy snivydouvjowt Snjpia3v]

M dyg SHI qd aeId pareonp3-ysy §111021q]V vuvzZioq

q dyg ST qd 1LV [[eI-pOOAN PaISeaiq-£ie[g DANIDAVS SIPIUDLY

W ‘M g Say D) [TeI-POOA PIDaU-A2ID) vouvlvo sapruviy

N qad SR | [rey redderd S1435041810] SNy

M dyg say n [rey ysppe[g LSUDILISIU SHAPID]

M Tid N| [rey snoaquiny <SNJUIOUINSUDS SNIVAIPAD]

(sewads 6) FVAITIVY

VV oo dug SHI ») edR[eYORYD Pa[eds vppunbs siviiQ

(sawads 1) FVAIDVID

N| aNn X [1IS9Y uedLIDWY snriaaivds 03p

NN VN n uod[e QuLI3aId | snuiSaiad oo g

NEATA 199 ST n eIedRIE) PI)SAID) «Snouvyd vavovivD)

D'NVY A qa9g ST q ereoere) oguewyD) oSupyd oSvapN

°d ‘NN VvV I HId SHI )] eIederen) papesy-mo[px UYIDUIYD 0SVOIIN

(sopads &) FVAINODTVA

W “1 IWVN NI Kaxdsp SnjavIVY UOIPUD

a dyg Say NI (dss) 1LV d[Sea-ymer] oe[g snuuvihy snjavzidg

q aNn X 1LV/HL NMBE] POYOoU-IIYAM pIpINUIID] S1UAd3doona]

N'M 24 ‘VV I Tid STy o) meH apIspeoy spgsouuSou siuiodmy

vV ‘d dug SHY n JMeH PafIe)-1Ioys snanfiyoviq oajng

vV aNn X d[8es-prezzng paisayd-yoe[g SNINI|OUD]IUL SNJIVOUDLID)

q aNn i Smer] paySny)-snoyny KSnuauoayifiia 1031d100y

W aNn i Ay [reus SHIQUID0S SHUDIAISOY

@ o ININ K| Iy snoaquiny] vaquinyd viuggo]
WISIWapUd
pue

jeyqer]  Surpeaig e duepunqy UOI}RAISSUOY) awreu ysduyg saads pue sarjue,

panuyjuo) “xipuaddy

https://doi.org/10.1017/50959270902002083 Published online by Cambridge University Press


https://doi.org/10.1017/S0959270902002083

139

Bird conversation on Santa Catarina Island, Brazil

o) 4 IWVN/SOV 4 R, yPrmpueg (SISUAILOPUDS VUG
) aNn NI wR [eAoy DULXDUL VULID]S
M 1D aNn X WId], PII[Iq-MO[[PA stv1242dns vuials
) TIg snv 1 W] UBDLIDWY YINog DIOVUIPUNALY DUIIS
M 1D sNv Ni D papooy-umorg stuuadimoviu snavy
MTD aNn X MO papooy-£aro) SnuydadoLid snivy
0'VV 1D Td STy o) mo dy SHUDOHIIOpP V]
(sewads £) FvAIIv]
M'N1 g SHY d Mg pasurm-yerg sndojuvuny sndojuviip
(sewads 1) FTVANRLLSOMIAYNDTY
VV ‘M “1 dyg STy qd adrug uedLWY YInog avwnSvivd oSvurjvo)
N VN | Tadidpueg padumi-ayym $1110019S1f SLPHYD)
o) VN A jowy pay sngnuwd spir)
N VN NI 1adidpueg papodg vIDNMOVIL S13130Y/
TN INVN q S39[MO[[P X I9)earn) vonajouvjaus vSuLL]
TN VN qd SSOIMO[PX JoSSoT sadiavyf vSuLL]
W INVN NI 1adidpueg Arejrjog U1ID§1]0S DSULL],
(sawads £) FVAIDVIOT0DS
WD Hiad n ISA0[J pareo) SLY]100 SNLIPYAVYD
W VN N I9A0[J pajewrfediurog snypuipudias snipvivyD)
1 VN A I9A0[J PaI[q-rd vjoavjunbs syian)d
M NN A VY qd SHA ») Summde wpyInog SISUIHO SNIJOUDA
(sewads ¥) FVAIMNAVIVHD
D) g Say n I9UDILIINNSA() URDLIOWY snyviyivd sndojviuavy
(sewads 1) FVAIAOJOLYIWAVH
YV “1'M ERE SHY | eueoe( pa[neMm vupov| vupov|
(sawads 1) AVAINVOVI

WISIWapUd

pue
jeyqer]  Surpeaig snyeig duepunqy UOTJRAIISUOD) awreu ysduyg saads pue sarjue,

panuyjuo) “xipuaddy

https://doi.org/10.1017/50959270902002083 Published online by Cambridge University Press


https://doi.org/10.1017/S0959270902002083

140

L. N. Naka et al.

VvV A el STy D MO Suimoring v mounI 03A300ds
q dyg ST n [MO-yoda1dg Teardoa], vqIo12 SN0
(sowads $) FVAIORILS
n'vv dyug SHA | MO ureg gy A,
(sowads 1) FVAINOLAL
N dyg STy qd ooxpn)) pading vioavu vaady ]
n'vv "™ Hiad SHA A 00PNy eImo v vimo
n‘'vv " q3d SHA B Iy po[[ig-yjoowrs 1w v8viydojos)
n'vvad R SHYI d ooypn) Panbg vuvhivo vhivid
NECE dyg WIN X 003N PI[[Ig-Ieq snydhioovjour snzhooo)
(sawads €) FvarinoNd
VV o4 dyg ST n jorreJ pajuog-asonbany, D013SIV VUOZVILY
H 1LV /HL/LX4 UoZewy po[re}-pay| SISUdI[ISVL VUOZDULY
g ‘A TId N jolreJ papeay-Aedg TUDIIIXDIL SNUOL]
VV ‘o4 TAd Bl 1LV eI Ure]] voruy s1iaSojolg
VvV ¥ °q TAd n jopoLeJ paduim-ang snmiA8riadoyjuvx sndioq
| HAd A joo3RIRd PII[eq-YSIPPay stvpuoLf vinyiifg
(sawads &) FVAIDVLLISI
NEE| dyg Say n 9AO(] PaIUOI}-A2ID) vjpxufna vjoidoy
VvV ded A dyg STy o) ano( paddy-aym 1xnwaLlaa vojda
n'vv d Tid Sad £l aA0Q-punorn mdIJ mod vuquingoD
n'vv qad SHA ») aa0(-punord Appny 1oovdyy uiquingo)
91 ‘'VV ¥ dyg Say n U081 ] pajuLA-a[e ] sisuauuafvd vquinjod)
vV ANnN NI w0281 oInzedry o4nzvard vquinjo)
n'vvy Tid say o) a0 oy via1] vquinjoD
(sewads L) IvAIGNNTOD
1D dyg SHY d WS yoerg a8t sdoroufy
(sewads 1) FVAIIOHONAY

WISIWapUd

pue
jeyqeL] Surpaaig e duepunqy UOI}RAISSUOY) awreu ysduyg saads pue sarjue,

panuyjuo) “xipuaddy

https://doi.org/10.1017/50959270902002083 Published online by Cambridge University Press


https://doi.org/10.1017/S0959270902002083

141

Bird conversation on Santa Catarina Island, Brazil

TVV ‘W'M qId SR o) Ioysy3ury paduny vponbioy a1fiia)
(sewads ) FVAINIAAD TV
aNn ‘vv I Had SHI o] presowy pajeoIyl-SuLeng vppLquiy vipzoIYy
M'NVV aNn X prerouryg paInojodISIdI A 4010015420, VIIZVUALY,
VV ‘o4 LV A PAqSUIIWUNE PaYeOIYI-IAYM $111001q]V S140[000NI]
nA'vy ‘A qd SHA ») 1LY yduwdupoop paddes-jarorp sudoonv]8 viuvinivy,
3 VY ann ¥ presswy parpq-Sursno SLU002AND UOQHSOLOTHD)
aq 11V o) 1LV JSAIDIDAO[] POISLIq-Or[g 1pupjp] Sixouvydalg
VvV ‘n‘ed aNn X oSue payeony-oelg SH1001481L XVA0YJ0OVIYIUY
n'vy 94 aNn n urqode( eg snasny snjip0oUBIIN
(sdwads 8) FVATTIHOOWL
e} ININ d WIMS 8IS (SHPUOIpLIUL DINJOVYD)
o) aNn n ymg paduwmni-£o1n) S1JUIIIIIULD DINGIVYD)
o aNn X ymg L1005 snSun sopiojasdh
o) aNn a JJIMG PAIR[[0I-IITYAA S1pu0z aus0idojdails
(sopads ¥) gvaiaodv
21 ‘N VV i dyg Say n Ie(jySIN Pa[Iel-10ssng <vivnb.oy sipsdosphpy
'A% aNn X relySiN paSurm-pueg S14350418U0] sn8niutidv)
o ‘M 'VV dyg SHY n anbeneq $111091q1v SnuL0LPIPAN
NEATA aNn X NMeYIYSIN epunden vpunovu 128vpoq
EX aNn NI NMEUIYSIN Pa[re3-1ioyg snunbiojiuas sypooing
(sdwads $) FVAIDTNARIIVD
o ‘VV dyg Say ad 00}0J UOWwo)) SNasLLS SnIqUIAN
(sd13ds 1) FYANILLAN
VvV od A anNn X MO uerslig smshys o1sy
91 ‘A 'VV Tig ST N| MO pading oguiup)d sdoosopnasq
o dug SHA E| 1LY MO paireq-Asmy vpydoj iy x1435
WISIWapUd
pue
jeyqer]  Surpeaig e duepunqy UOI}RAISSUOY) awreu ysduyg saads pue sarjue,

panuyjuo) “xipuaddy

https://doi.org/10.1017/50959270902002083 Published online by Cambridge University Press


https://doi.org/10.1017/S0959270902002083

142

L. N. Naka et al.

q dyg STy qd 1LV I9)ea)eur) payaayd-oe[g sdouvjaw vSvydodouo)
(s913ds 1) FYAIDYHIOIONOD
qd dyg STy q (dss)1LV ysnaypuy padded-snoyny U11]0D SNLAVOIULIO]
qd dyg Say D) 1LV prqiuy ayeuwrenbg bsowvnbs vzioauiApyy
q aNn X 1LV 9£9-911] PAIOPNOYS-IIIYM via3doona) vualSrihg
q dyg Say n USIMIUY paSurm-snoyny SIpULAvIYNL SNYI0ISALIE]
q aNn X 1LV USIMIUY POJROIy}-Ie)g SIS vINAYJOULIAIA
NEE dyg ST o) 02IIAJUY UTR[] sypgua snuvyIshcq
N ANN X ayuysyuy padded-snoyny snipdvoyna snpydouy |
ERRE| aNn N| NLIYSIUY S[qeLIBA suaosaniavd snpydounivyJ,
(s91ads ) HVAIRIY DINIOA
a dyg Say a 1LV omoede] pajseaIq-AIYA snonodipur sndojpihog
(sopads 1) FVALLIAIDONIHA
a dyg Say a 1LV 1padpoopy papods-a3mpm 123sv3op1ds suuioniua p
od ANN N| I9D9dPOOA PRIUOL-MO[[DX suo.fiavyf sadiouvjapy
ad g Say NI 1x0adpoopy pajyesury snyvaut] sndodofiiq
NEE dyg SaY I 1952adpoopy PajsaId-puo[g suaosaav]f snaja)
N| aNn NI 122dpoop paiieg-usain) sodoqydouvaL $33dYj0D)
VvV g Say ad 117 odure) stigsaduvo sajdvjo)
N'vv a4 dyg say o) 1LV 1B[NLJ PATLI[0-D1Y20 APOUIIILDY SMULNIL]
(sawads ) gvaIdId
q dyg ST n uedNO] Pajsealq-pay S1.10]021p S03SVYdIDY
1 dyg ST o) uedNOoJ PI[[Iq-[euueyD) snuijazie sojsvyduvy
(sdpads ¢) FYALLSVHINVY
H IDYS3UTrY SNOJILI-PUL-UID) vpu1 314320401y
W'M “1 dyg ST n Ioysy3ury usain) pupILIdIY 2JA19I040]YD)
M N dyg TAd N| Iaysy3uny uozewy puozvmp 31A12004074D)
WISIWapUd
pue
jeyqeL] Surpaaig e duepunqy UOI}RAISSUOY) awreu ysduyg saads pue sarjue,

panuyjuo) “xipuaddy

https://doi.org/10.1017/50959270902002083 Published online by Cambridge University Press


https://doi.org/10.1017/S0959270902002083

143

Bird conversation on Santa Catarina Island, Brazil

n'vy g Say n I9U03edAT] paInojod-uerg snjv1asyf snqoydotA]n
qd dyg STy n [Igepeds payeoryi-o3mpn snaovishui snypuiAiv]g
ER R dyg Say n I9UD}IAL] SAT[O-MO[[PX suaosainydins svifiou]o],
q dyg STy qd 1yedA[ paddes-erdag snjpydaoosnvuy uododojday
A dyg Say N| 1LY I9UDJedAT] POpOOY-AaID) SLIJUIQYNL SIOIUOIIN
n'vv o dyg Say a Jo[NUURIA] PIISAI-AIIYM vv3stioqns vdvydod.iag
W aNn X jouueIf ], £300g suvoriu v3vydodiag
AR | Had SHA A eruaerg pueySrg 0inasqo viuav]q
od ANnN X BIUSR[g SNOADBAIO pINajosaut vIUIV]g
o aNn X eIUSR[q Pa[[Iq-[[ews stigsotaivd viuav)g
n‘vv " dyg SHY 4 CIUdL[H POI[[eq-MO[[PX 1a3sv80av}f ViUV
n'vv dyg ST qd Jo[NuUURIA] SSI[PILdg UISINOG 1013210590 V103S03dUI0D)
qd aNn N Jo[nuueIL ] Oyeue[J sngviosvf soiAuiogihiyg
(sawads 9€) FVAINNVIAL
q Td NI 19do2I0POOAL PRILOIYI-3Y M si7j001qv sajdvjosoydry
q dyg Say n 12doadpoop) snadear SN dpa1asiAS snuosvigs
(sewads z) FVAILIVIOD0YANIA
a dyg ST a 1LV JI9SS03JLa PO3ISLaIg-SnoJmy 10SUDIS SNANII|IS
a TAd NI sdouay paxyeang suvjgns sdouay
qd dyg STy n Iouea[3-adero pajuos-yng snjni sophjy g
a dyg Say NI LV Ioued[S-a8er[o paisearg-aryd0 1103S123Y01] AOpATIY
qd dyg STy q 1LV 1ouea3-aderog paddes-yoerg snjpdvorigy topAnyd
NAACE B dyg SHY D [repourds s, xidg rds sxvjjpuhis
n'vv ¥ TIg ST D OIdWIOH SNoOjny mx\:\_ Sniivuing
1 snv o) sopopur) paduim-req snasnf sapopoui)
S| 19 ST q 11 ISUIJA] UOWIWIOD) DLIDNOIUND 13315095
(sawads 6) FVATIVNINA

WISIWapUd

pue
jeyqeL] Surpaaig e duepunqy UOI}RAISSUOY) awreu ysduyg saads pue sarjue,

panuyjuo) “xipuaddy

https://doi.org/10.1017/50959270902002083 Published online by Cambridge University Press


https://doi.org/10.1017/S0959270902002083

144

q dyg ST q 1LV ISUNOA YSIUIIID) SudIsaila suioffiyas

NES 19 ST qd UD[RURIA] POPILIG-IIYM SNOVUYIL SHOVUDIAT

k| I say d 1LV upfeue anjg vjwpnys vydrxoiny)

(sewads €) FvARIdId

o aNn X BIAJL], pouUMOId-Oe[g dopisinbur vahyn]

ER R aANnN N| eIAJI] parrel-oerg vuvhvo vihy],

o aNn NI predag paisard) snpiva snydwwifiyovg

n'vv - g NIN D paqsury [edrdoxy snaroyouv|auL SnuuvIA]

n'vv Tag ININ q IUDJRIAT PI[IeI-1oq vuvavs snuuvif]

VvV ‘24 dyg WIN n 19U03edAL] pajedorre sniwa snuouoprduy

EREE| dyg WIN N IUDYedAT dneIr] sniwydoona) snjpSay

EX g WIN ad 19UDJedAL] payeansg sngunovuL SajsuuApoIAIA

EREE| aNn N IPyedA[ padins-oary], ppwdaiary svidouoD

21N VY dyg NIN d 13YIedAL] [e105 siuns $93030Z0liN

o aNn i I9DJedAT Paf[Ig-1eog vnuvgid snyouRivSapN

D2T'MIN'N'VV A qad SHI o) aapeysny jea1n smanydins snSuvyd

a g WIN n I9UDJedAL S, uosuremg 1UOSUIVMS SNYOAVIATA

o aNn X I9UDIedAL] PIISI-UMOI] snpnuuvihy snyomAp

W aNn X ISUDIEIAT] PaISaId-}I0YS x049f snyovAN

a1 ‘A aNn K| soyshig doppqis sajshig

E| dyg SHA d 1LY ¥y Papooy-4a19) snfini vju3y

2U'N'VV dyg sad d jueIf], opeD SNSOXL4 S1LA03aLIVIN

NNVY dyg Say n JueIA] POMOIG-MOT[PA shaydotago1 vdvijvs

qVVY aNn X eptluopy 23mym o4adn.r siujox

VvV A dyg WIN N IDJeDAT] UOT[TWLId A snuign. snjpydasoiiq

NEE| aANnN n 19y03edAT] snoosng SNJwosny SNooLIJoUIUD)

— q dyg LN q 19yd3edAL S, 1oy L1219 SNIOLIJOLYIV]

N panunuoo (sd1ds 9€) FVAINNVIAL

Y]

s WISIWapUd
< pue

N. jeyqeL] Surpaaig e duepunqy UOI}RAISSUOY) awreu ysduyg saads pue sarjue,

Z
R panuyjuo) “xipuaddy

https://doi.org/10.1017/50959270902002083 Published online by Cambridge University Press


https://doi.org/10.1017/S0959270902002083

145

Bird conversation on Santa Catarina Island, Brazil

vV d a4 SHY 4 yidig ystmorpx suaosapn smipuy
(sowads 1) FYATTTIOVIOW
qVVY dyg SHY n PIIGSUDPOIN PaMOIq-yrey ) SNUNLINGYS SHUUTIA
(sowads 1) FYATININ
d dyg SHY qd USNIYT, PO3OaU-93Iy M S11091q]V Snpin,J,
n‘vv ‘M T4 saHY o) ysnay [, pareoq-Auwear)) SNUIVYIOINVILD SHPAN],
q aNn X YSTLIY], paIsealq-a[e] S[AUI0INA] SNPANT,
NAAR| AaNnN NI YSNIY L PII[[2q-Ssnoyny] sijuaeynt Snping
d L1V | (dssy11v ysnay], pa33a-MmO[Px sadowyf viyoohsvld
(sawads &) FYAIdYIIDSNIN
n‘vv T4 SHY D UDIA 9SNOL] uopav sajhipoSoi]
(sawads 1) FYALLAAOTOOYL
W 'NVV 29 dyg SHY D 1LV /LN Ke[ azy SNANAIVI XVL0I0UVAD)
(sdowads 1) FYATAYOD
(VV) O WVN N MOT[eMS JIT[D vjouoyLihd opuniipy
DO INVN A MO[[eMG uIeqg Do1SNA OPUNIIE]
MO[[emg

NvVv’'M ) O qId WIN q padurm-y3noy weyinog sijjooyfna xfiagdopr81ags
QD O snv I MO[[eMS pIpeay-Aume], v3vonf uopigarpodoryy
N'NVV ¥ O T4 S o) MO[[EMS d)TYM-pUe-an[g vonajouvhia uopiay20110N
W 'NVVY) O ke WIN I ULMEIA] pa3Ssealq-£Aa1n) vaqhjviyo au8oLJ
(N'vv) O e WIN Ll MOJ[eMG PIISAYD-UMOIg «biadvy au8oig
(TVV'INYD O dyg WIN o) Mmof[emg padumni-o3npn DOY.110013] V3IUIALOV]
(sowads 8) FVAINIANNATH

WISIWapUd

pue
jeyqeL] Surpaaig e duepunqy UOI}RAISSUOY) awreu ysduyg saads pue sarjue,

panuyjuo) “xipuaddy

https://doi.org/10.1017/50959270902002083 Published online by Cambridge University Press


https://doi.org/10.1017/S0959270902002083

146

A°d I N VY ERE STy d spuoe( anig vuphvd s

o ‘VV 11V NI 1LV 1o8eue] paydeq-nuwsayD) «Ds0102.4d vivSuv ]

‘N I dag SHA n 1LV/L1/HL 13eue], podped-yoe[g souvianiad viwSuv ]

A 1V X 1LV 198eue] pajsearq-£sserg 1S2VUSIP DAVSUV],

ad g Say a 1LV 198eue] PadOAU-PIY vpydaoouvhs vivSuv]

o1 A aNn NI 1LV 198eue] papeay-usaIn) 10pajas vAvSuv ],

o1 ‘d dyg SaY i eruoydoropy) padeu-anjg vauvhd vioydo.ogyD)

ER S| dyg STy N eruoydnyg par[eg-mnusayd syvio30ad viuoydng

n'vvy 44 g Sad k| eruoydng snosoejorp vaovjora viuoydng

NECE aNn NI 198eue] pajsealq-umey pjououvjau vapravidig

NNVY dyg Say a 1o8eue] wieg wnavgod sidnvay |,

oq aNn X 1LV Io8eur] PaUOIARYD-UIP[OD) pppuio sidnvay ]

q dyg Say n 1LV/LIN 1o8eue] PaIaPNOYS-2INZy viajdouvhs sidnvayJ

n'vv e Say D) 1o3eue] edeleg vovhivs sidnvay]

CERN day NI TLV/11 1o8eue] uerzerg snij1saiq snjaooydumvy

ER R dyg Say a I98eur)-JuUy PauUMOI-PIY voIgNL VIQUE

qd dyg STy n 13eue] pad8o8-yoerg sdouvjaw sidnvayjoyori]

VYV Y Pd A g Say D) 1o8eue] paumon-Aqny SNvL0400 snuoydhyov ],

od ANN N| 1LV 1o3eue] papeay-snoyny vipdvoyfna sidnvaygiuafy

qA'Nvvd g SHY d ymbeueueg vjoaov]f v42490D)

vV o ‘d dyg SHY ) IS[QIEA| PIUMOID-UIP[OD) SNI0QIININD SNAIINI|ISVY

NVV W'M ¥ T4 say o) JEOIYIMO[[RA PSEN syppoousnbav sidfifiyj0a0

Nn'vvaedd dag S| o) e [eordory, nunfivigd vpnavg

(sewads g€) AV AIZIAING

VvV ded A qud WIN o) 03IIA TATYD 1anp 0241/

q aNn X aysaddog pamoig-snoyny sisuauv[nd suyivjohD)

— (sopads 7) FYAINOTIIA

5

s WISIWapUd
S pue

N. jeyqer]  Surpeaig snyeig duepunqy UOTJRAIISUOD) awreu ysduyg saads pue sarjue,

Z
R panuyjuo) “xipuaddy

https://doi.org/10.1017/50959270902002083 Published online by Cambridge University Press


https://doi.org/10.1017/S0959270902002083

147

Bird conversation on Santa Catarina Island, Brazil

MYV N H34 SHY O [[IgXeM Uouruuos Pir43sv vpirgsg
(sowads 1) gYAIQTIYLSH
n'vvy 19 Sy ) mouredg asnoypy SNI1SIULOP 1SSV
(sewads 1) FTYANRIASSYd
VAR | Hiad A UDISIS popooH o] jaSvuL Sianpiv)
(sewads 1) FVAITIIONIIA
q'vv'n SHI qd prqmo) Auryg SISUdLIVUOG SNIHIO[OIN
M aNn n 11 PAIQRLY POpPeaY-}9[IedS snaoriasojoy snyduivifquiyy
VV ‘M dyg SHY n PIIqUSIEIA] MO[[PA-pue-umorg SUIISIAIQ SIYSIJOPNIS
A'VV'M dug SHI n PIGPR[G PIMOIG-ATYM Suv1140dNS v]oUINIG
M ANnN X pagperg paddes-nusay) snjpdvoyni snwjady
o aNn X arouQ j9[medy s1suaUvAivo Sn1ajof
d aNn Ki 103e)[ES paduIm-UsaI) suts 10jvivs
vV o dyg TAd NI 11 I9)B9PAAG PATR[[0d-I[qNO] suaosapniav vjydosods
VvV I I say k| ymbssern ypeq-anig vurwov] viugpIoA
M g Say n I1/IN OUIJ-SSeIr) J9SS9] snuvSuvndh saproziioquig
\A4 aNn X DUG-MO[[PX pue[sserD vjoan| syuoLs
¥ 'ANN VY R SHI o] PUl] uoxjeg vjoaav)f sipors
M aNn i youy-paay pafre}-3uo suo.f1qv vzidsoovuo(g
vV aNn NI mouredg pue[ssern) SIDAUNY SHUDIPOUIILY
n'vvy g Say D) mourredg pareqoo-snoyny sisuadvo viyorijouoy
(sewads g€) AVAIZIYAINT

WISIWaPUd

pue
jejiqer]  Surpearg snjeig duepUNqy UOTJRAIISUOD) awreu ysduy soads pue sarfrure,

panuijuo) “xipuaddy

https://doi.org/10.1017/50959270902002083 Published online by Cambridge University Press


https://doi.org/10.1017/S0959270902002083

L. N. Naka et al. 148

References

Albuquerque, J. L. B (1995) Observations of rare raptors in southern Atlantic Forest of
Brazil. J. Field Orn. 66: 363—369.

Albuquerque, J. L. B. and Briiggemann, F. M. (1996) A avifauna do Parque Estadual da
Serra do Tabuleiro, Santa Catarina, Brasil e as implicagdes para sua conservagao. Acta
Biol. Leopold. 18: 47-68.

Belton, W. (1984) Birds of Rio Grande do Sul, Brazil, part 1: Rheidae through Furnariidae.
Bull. Amer. Mus. Nat. Hist. 178: 369-631.

Belton, W. (1985) Birds of Rio Grande do Sul, Brazil, part 2: Formicariidae through Corvi-
dae. Bull. Amer. Mus. Nat. Hist. 180: 1—241.

Bernardes, A. T., Machado, A. B. M., Rylands, A. B. (1990) Fauna Brasileira ameagada de
extingdo. Belo Horizonte: Fundagdo Biodiversitas.

Bibby, C. J., Collar, N. J., Crosby, M. J., Heath, M. F., Imboden, C., Johnson, T. H., Long,
Al]., Stattersfield, A. J. and Thirgood, S. J. (1992) Putting biodiversity on the map: priority
areas for global conservation. Cambridge, U.K.: International Council for Bird Preserva-
tion.

Bresolin, A. (1979) Flora da restinga da Ilha de Santa Catarina. Insula 10: 1-54.

Brown, K. S. and Brown, G. G. (1994) Habitat alteration and species loss in Brazilian
forests. Pp. 119-142 in T. C. Whitmore and ]. A. Sayer, eds. Tropical deforestation and
species extinction. London: Chapman and Hall.

Caruso, M. M. L. (1990) O desmatamento da Ilha de Santa Catarina de 1500 aos dias atuais.
Florianépolis: Editora da UFSC.

CECCA (1997a) Uma cidade numa ilha: relatério sobre os problemas socio-ambientais da Ilha de
Santa Catarina. Florianépolis: Insular.

CECCA (1997b) Unidades de Conservacio e Areas Protegidas da Ilha de Santa Catarina: caracter-
izagdo e legislagio. Floriandpolis: Insular.

Collar. N. J., Gonzaga, L. P., Krabbe, N., Madrofio Nieto, A., Naranjo, L. G., Parker, T.A.
and Wege, D. C. (1992) Threatened birds of the Americas. Third edition. Washington, D.C.:
Smithsonian Institution Press.

Collar, N. J., Crosby, M.]J. and Stattersfield, A.]. (1994) Birds to watch 2: the world list of
threatened birds. Cambridge, U.K.: International Council for Bird Preservation.

Collar, N. J., Wege, D. C., and Long, A. J. (1997) Patterns and causes of endangerment in
the New World avifauna. Orn. Monogr. 48: 237-260.

Cracraft, J. (1985) Historical biogeography and patterns of differentiation within the south
American avifauna: areas of endemism. Pp. 49-84 in B. A. Buckley, M. S. Foster, E.
S. Morton, R. S Ridgely and F. G. Buckley, eds. Neotropical ornithology. Lawrence, KS:
A.0.U.

Fearnside, P. (1996). Brazil. In C. S. Harcourt and J. A. Sayer, eds. The conservation atlas of
tropical forests: the Americas. London: Simon & Schuster.

Gilbert, L. E. (1980) Food web organisation and the conservation of neotropical diversity.
Pp 1133 in M. E. Soulé and B.A. Wilcoz, eds. Conservation biology. Sunderland, MA:
Sinauer.

Gonzaga, L. P. and Pacheco, J. F. (1990) Two new subspecies of Formicivora serrana
(Hellmayr) from southeastern Brazil, and notes on the type locality of Formicivora delu-
zae Ménétriés. Bull. Brit. Orn. Club. 110: 179-182.

Hardy, J. W., Coffey Jr., B. B. and Reynard, G. B. (1990) Voices of the New World owls.
Florida: Ara Recordings.

Haro, M. A. P. (1996) Ilha de santa Catarina: relatos de viajantes estrangeiros nos séculos XVIII
e XIX. Florianépolis: Editora da UFSC e Lunardelli.

Harrison, P. (1983) Seabirds, an identification guide. London: Houghton Mifflin.

Hayes, F. E. (1995). Definition for migrant birds: what is a Neotropical migrant? Auk 112:

521-523.

https://doi.org/10.1017/50959270902002083 Published online by Cambridge University Press


https://doi.org/10.1017/S0959270902002083

Bird conversation on Santa Catarina Island, Brazil 149

Hayman, P., Marchant, J. and Prater, T. (1986) Shorebirds, an identification guide to the waders
of the world. London: Christopher Helm.

Hilty, S. L. and Brown, W. L. (1986) A guide to the birds of Colombia. Princeton, NJ: Princeton
University Press.

Howe, H. (1984) Implications of seed dispersal by animals for tropical reserve manage-
ment. Biol. Conserv. 30: 261-281.

Klein, R. M. (1978) Contribuiciio ao conhecimento da Flora e da Vegetagio do Vale do Itajai —
SC. PhD thesis, University of Sdo Paulo.

Machado, D. A. (1996) Estudo de populacdes de aves silvestres da regido do Satto do Pirai
e uma proposta de conservagdo para a Estacdo Ecolégica do Bracinho, Joinville-SC. MSc
thesis, University of Sdo Paulo.

Marterer, B. T. P. (1996) Avifauna do Parque Botdnico do Morro do Baii. Floriandpois:
FATMA.

Martuscelli, P. (1995) Ecology and conservation of the red-tailed Amazon Amazona brasili-
ensis in south-eastern Brazil. Bird Conserv. Internat. 5: 405—420.

Myers, N., Mittermeier, R. A., Mittermeier, C. G., Fonseca, G. A. B. and Kent, J. (2000)
Biodiversity hotspots for conservation priorities. Nature 403: 853-858.

Naka, L. N. and Rodrigues, M. (2000) As Aves da Ilha de Santa Catarina. Florianépolis:
Editora da UFSC.

Naka, L. N., Mazar Barnett, J., Kirwan G. M., Tobias, J. A. and Azevedo. M. A. G. (2000)
New and noteworthy bird records from Santa Catarina state, Brazil. Bull. Brit. Orn. Club.
120: 237-250.

Olmos, F. (1996) Missing species in Sdo Sebatido Island, southeastern Brazil. Pap. Av. Zool.
39: 320-349.

Redford, K. H. (1992) The empty forest. Bioscience 42: 412—422.

Reitz, P. E. (1961) Vegetacdo da zona maritima de Santa Catarina. Selowia 13: 17-115.

Ridgely, R. S. and Tudor, G. (1989) The birds of South America. Vol. 1, The Oscine Passerines.
Oxford: Oxford University Press.

Ridgely, R. S. and Tudor, G. (1994) The birds of South America. Vol. 2, The Suboscine Passer-
ines. Oxford: Oxford University Press.

Rizzini, C. T. (1963) Nota prévia sobre a divisdo fitogeograica (floristico-sociolégica) do
Brasil. Revi. Bras. Geog. 25: 1—64.

Rizzini, C. T. (1979) Tratado de fitogeografia do Brasil, Vol. 2. Sdo Paulo: Hucitec-edusp.

Rodrigues, M. (1997) extingdo de espécies em Unidades de Conservagdo: o caso da Ilha de
Santa Catarina. Pp. 441453 in Anais do I Congresso de Unidades de Conservagio. Curitiba:
UNILIVRE.

Rosério, L. A. do (1996) As aves de Santa Catarina: distribuicdo geogrdfica e meio ambiente.
Florian6polis: FATMA.

Sick, H. (1993) Birds in Brazil: a natural history. Princeton, NJ: Princeton University Press.

Sick, H. (1997) Ornitologia brasileira. Rio de Janeiro: Nova Fronteira.

Silva, J. M. C. and Tabarelli, M. (2000) Tree species impoverishment and the future flora
of the Atlantic forest of Northeast Brazil. Nature 404: 72—74.

Stotz, D. F., Fitzpatrick, J. W., Parker III, T. A. and Moskovits, D. K. (1996) Neotropical
birds: ecology and conservation. Chicago, IL: The University of Chicago Press.

Terborgh, J. (1986) Community aspects of frugivory in tropical forests. Pp 371384 in
A. Estrada and T. H. Flemming, T. H. Frugivores and seed dispersal. Amsterdam: Dr
W. Junk.

Wege, D. C. and Long, A. J. (1995) Key areas for threatened birds in the Neotropics. Cam-
bridge, U.K.: BirdLife International (Conservation series 5).

Willis, E. O. and Oniki, Y. (1992) A new Phylloscartes (Tyrannidae) from southeastern
Brazil. Bull. Brit. Orn. Club 112: 158-165

https://doi.org/10.1017/50959270902002083 Published online by Cambridge University Press


https://doi.org/10.1017/S0959270902002083

L. N. Naka et al. 150

LUCIANO N. NAKA
Pés-Graduagdo em Ecologia, Instituto Nacional de Pesquisas da Amazonia (INPA), C.P. 478
69060—970, Manaus-AM; Brazil.

MARCOS RODRIGUES!
Laboratério de Ornitologia, Departamento de Zoologia — ICB, C.P. 486, Universidade Federal de
Minas Gerais, 31270—901, Belo Horizonte-MG, Brazil.

ANDREI L. ROOS
Pés-Graduagio em Ecologia, Conservagdo e Manejo de Vida Silvestre, ICB, Universidade Federal

de Minas Gerais, 31270—901, Belo Horizonte-MG, Brazil.

MARCOS G. DE AZEVEDO
Rua Dib Cheren 2536, Capoeiras, 88090—000, Floriandpolis — SC, Brazil.

'Author for correspondence.

Received 3 July 2001; revision accepted 3 January 2002

https://doi.org/10.1017/50959270902002083 Published online by Cambridge University Press


https://doi.org/10.1017/S0959270902002083

