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RESUMO.As contribui¢cdes de coletas por museus e de registros sem coleta, ao conhecimento da composicao das espécies de aves do
Pantanal, Brasil. O papel de expedi¢des de coleta nacionais e do exterior, e de estudos n&o envolvendo coletas, ao conhecimento da
avifauna do Pantanal foi examinado. Este estudo utilizou informacdes recentemente publicadas em uma revisdo de regishos de ave
Pantanal que envolveu pesquisa em colec¢des ornitoldgicas, revisdo de literatura e comunicagdes pessoais. De 377 edagcies coleta
Pantanal, 331 (88%) foram depositadas em quatro museus nacionais, enquanto 323 espécies (86%) foram depositadas em 10 museus
exterior. Apesar desses nimeros comparaveis, expedi¢des nacionais e do exterior diferiram fortemente quanto ao pedalitadésua r
Expedicdes do exterior iniciaram coletas no século XIX e obtiveram maiores colegbes até 1930s. Por outro lado, coletas por muse
nacionais iniciaram-se no comego do século XX e obtiveram maiores nimeros de espécies nas décadas de 1930 e 1940. Expedi¢les ¢
coletas menos expressivas foram conduzidas entre as décadas de 1950 e 1990, por museus do Brasil e do exterior, t@eendo valios
contribui¢cdes a inventarios locais, mas obtendo somente espécies coletadas previamente no Pantanal por outras expedizdes. Assim
namero acumulado de espécies coletadas ndo sofre aumentos substanciais desde a década de 1940. Seis décadas maaradas por relati

te poucas publicacdes (1920s a 1970s) separam um periodo dominado por estudos envolvendo coleta de espécimes (1800ste1910s) de
marcado pelo dominio de publica¢des nao considerando tal atividade (1980s até 2002). Como consequéncia, aumentos rogis&xpressiv
riqueza acumulada de espécies ao longo do histérico de inventarios sdo devido a expedi¢des de coleta, enquanto aquedes aumentos
décadas mais recentes resultaram de estudos ndo envolvendo coletas. Expedi¢des de coleta no Pantanal séo recomerdagzna fim de

sar o dramatico declinio de tal atividade durante as Ultimas quatro décadas.

PaLavras-cHAVE: Aves, avifauna, colecao, inventario, museus, neotropical, Pantanal, planicie.

ABSTRACT. The role of overseas and national collecting expeditions and of studies not involving collections to the knowulhedge of
Pantanal’s avifauna was examined. This study used information recently published in a review of bird records in thisnweltliargl, i
research in museums, literature review, and personal communications. Of 377 species collected in the Pantanal, 331 (88és)tecre d
in four Brazilian museums, while 323 (86%) were deposited in 10 foreign museums. Despite similar numbers, national aexpxeign
tions differed strongly in their years of operation. Foreign expeditions were initiated in the 1800s and obtained magrscoiiétthe
1930s. On the other hand, national museums initiated expeditions in the early 1900s and achieved the highest speciesmictiveess d
1930s and 1940s. Relatively less extensive bird collecting conducted between the 1950s and the 1990s made valuables¢oritdalition
inventories, but included only species previously collected in the Pantanal. Thus, overall species richness of colletiionsreased
substantially since the 1940s. Six decades with relatively few publications (1920s to 1970s) separate a period dominktatidns pub
concerning collections (1800s to 1910s) from a subsequent period not involving collections (1980s to early 2000s). Amajoesult,
increases in the accumulated bird species richness along the history of inventories were due to collecting expeditionsoghile i
decades information was not the result of collections but rather from other field records. Collecting expeditions in #leaRarégaom-
mended to compensate for the dramatic decrease in such activity during the last four decades.

Key worbps avifauna, bird, collection, inventory, museum, neotropical, Pantanal, wetland.

The first studies on birds in the Pantanal were conducted ¢Bas institutions, as well as several studies not involving col-
Johann Natterer in the beginning of the nineteenth centdegtions (Tubelis and Tomas 2003). This recent review re-
(Brown 1986, Dubs 1992, Tubelis and Tomas 2003), anealed that the bird species richness found in the Pantanal is
published in a major book on birds collected in Brazil (Pelzeabout 30% higher than that considered by previous publica-
1870). Posterior studies on the Pantanal’s avifauna publishishs (Brown 1986, Dubs 1992). Although Tubelis and Tomas
until the early decades of the twentieth century involved pi2003) have grouped the records of each species according
marily numerous collections, which were joined in a remarke the occurrence or not of collection, no overall comparison
able review on bird species found in the former state of Matoncerning the relative contribution of studies involving, or
Grosso (Naumburg 1930). Since then, numerous expeditior® involving, collections of specimens were done.

have been conducted in the Pantanal by national and over-Thus, this study aims to examine the contribution of col-
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lections, and of records not involving collections, to thdetailed explanations. First, species collected by J. Hidasi in Poconé,
knowledge of the bird species composition found in the Parpzenda Rio Claro and Santa Rosa (1973 and 1974) and deposited over-
tanal. We also aim to make comparisons between the actrfias (NMNH and FMNH) were considered as collections obtained by

. 1 . tional museums, because they were just purchased from the FMO.
ties of Brazilian and overseas museums through the hISthe same was adopted for species collected in Miranda in 1930 by staff

of collgcting inventories. Species richness and pUincatiogﬁthe MZUSP and deposited in the FMNH. However, such species
were distributed chronologically from the 1800s to the 200Qg&re included in the richness of species currently found in overseas

to examine patterns on temporal variation in bird recordimguseums. Second, species present in the MCZ were considered as col-

in the Pantanal. lections made by overseas institutions, even with labels of skins credit-
ing the collections to staff of MZUSP. Such procedure was adopted
METHODS because staff of MCZ came to the Pantanal and collected the specimens
in association with staff of this Brazilian museum (Pinto 1945), and did
The Pantanal not just purchase the specimens.

The limits of such wetland considered in this study were those pre-
sented by Silva and Abdon (1998). The Pantanal is located in the cen-
tral portion of South America, where it comprises approximately 140

000 km in the Brazilian territory and occupies about one third of the . . .
Rio Paraguai hydrographic basin (Godoi 1986). Further information Chronological distribution of collections by overseas

on characteristics of this ecosystem can be found in references on aid national institutions

otic factors (Adamoli 1986, Alfonsi and Camargo 1986, Carvalho 1986, Expeditions collecting birds in the Pantanal were entirely

Godoi 1986, Tarifa 1986, Hamiltaet al. 1995, 1996) and vegetation : : .

(Prance and Schaller 1982, Ratter 1988, Peadb1992, Schessl 1999). dominated by overseas museums during thg 1800s (figure 1),

when Johann Natterer (Pelzeln 1870) obtained most of the

Records considered in this study 196 species collected in this period. Collections made during
All bird records presented in a recent review on bird species foutlde early 1900s totalled 148 species, most being obtained by

in the Pantanal (Appendix | in Tubelis and Tomas 2003) were COﬂS@\-/erseaS museums. The MNRJ was responsib|e for the 26

ered in this study. It involved four major sources of records: 1) ameﬁggdes collected by national museums, while most of the

ture review of studies published between 1870 and 2002; 2) researc . llected b instituti btained
ornithological collections of Brazilian museums: Fundagdo Museu Species collected by overseas Iinstitutions were obtainé

Ornitologia (FMO), in Goiania; Museu de Zoologia da Universidadduring expeditions conducted by Mocquery (Ménégaux 1917)
de Sao Paulo (MZUSP), in S&o Paulo; Museu Nacional (MNRJ), &nd Grant (Grant 1911a, b, ¢). The 1910s were marked by
Rio de Janeiro; 3) research in ornithological collections of Americaine collection of 200 species (figure 1). Of them, 112 species
museums: The American Museum of Natural History (AMNH), in Newyere obtained by Brazilian museums, mainly from expedi-

York; The Field Museum (FMNH), in Chicago; The Museum of Com; . . .
parative Zoology (MCZ), in Cambridge; The National Museum o?qns coordinated by staff Of the MZ.USP' The bird skins ob-
Natural History (NMNH), in Washington; 4) unpublished records pro'[.a“ne'd by overseas expeditions durlng the 1910s totalled 147
vided by ornithologists who visited the Pantanal in the 1990s. FurthReCies, and were collected mainly by the Roosevelt expedi-
details on these sources of records can be found in Tubelis and Toth@s (Naumburg 1930). A relatively smaller sample of the
(2003). Pantanal’s avifauna (84 species) was obtained during the

1920s, when the MNRJ and the FMNH collected 40 and 61

RESULTS AND DISCUSSION

Chronological division

Dates of bird records (involving collection or not) and those of
publications were grouped in the following chronological categol
1800s (1825 to 1899), early 1900s (1900 to 1909), 1910s (19: 300
1919), 1920s (1920 to 1929), 1990s (1990 to 1999) and early 2
(2000 to 2002). Some publications involving records without col 250 1
tion received special treatment. Eight publications having recorded
in two of the periods mentioned above (Yamashita and Valle 1
Antas 1994, Lourival and Fonseca 1997, Araujo 2001, Guetdals
2001, Antas 2002, Guedes 2002, Seidaal. 2002) had their specie
placed in both chronological categories. For example, species rec
by Yamashita and Valle (1990) between 1979 and 1984 were cc
ered as being recorded in the 1970s and in the 1980s. Also, 14
publications not informing the dates of record (Sick 1979, Antas 1
Sick 1984, 1986, Alhet al 1988, Munret al. 1989, Mittermeieet al.
1990, Yamashita 1992 a, b, Willis 1995, Sick 1997, Carciofi 2(
Galettiet al. 2002, Guedes and Seixas 2002) had their records pl
in the decade of the publication and in the previous decade. Fc¢
ample, those species mentioned in Antas (1983) were included |
1980s and in the 1970s.
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Birds heard, seen and/or captured were considered records r._. ...
volving colons. Specimens collected were classified according to tRigure 1. Chronological distribution of the number of bird species col-
nationality (national or overseas) of expeditions responsible for théécted in the Pantanal wetland during expeditions conducted by Brazilain
acquisition in the Pantanal. Only two types of situation deserve mdigrey bars) and overseas (white bars) institutions.
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species, respectively. The 1930s, however, were a periwgtly published in Tubelis and Tomas (2003) and result pri-
marked by outstanding collections made by both Brazilianarily from efforts of Hidasi (FMO). During this period, six
and overseas expeditions (figure 1), which summed 239 sgpecies were also collected by MZUSP.
cies. During this period, collections made by Rehn (Stone Overseas museums did not sample the Pantanal during
and Roberts 1934) and those obtained by the MCZ sumntibd 1970s (figure 1), when only 25 species were collected,
160 species, and represented all the results of overseas erpastly by the FMO (published in Tubelis and Tomas 2003).
ditions. On the other hand, national expeditions were uniquédjrds were collected again by overseas institutions during
conducted by staff of the MZUSP, whose efforts obtaingde 1980s, when Dubs obtained 58 species for the Zoo-
197 species (Pinto 1932, 1938, 1940, 1944, Tubelis alogjisches Museum der Universitat Zirich (Dubs 1983). Col-
Tomas 2003). lections made by national museums (30 species) were basi-
The 1940s were characterized by remarkable dominaraadly the result of FMO’s activities (Tubelis and Tomas 2003),
of species obtained by national museums (figure 1) duettdalling 72 species for this decade. Only two species were
participation of numerous national institutions, which coleollected during the 1990s: one by the FMO, and other by
lected an outstanding richness of 276 species. The most the MZUSP. No species have been collected in the Pantana
evant achievements in terms of number of species were thdseng the early 2000s (figure 1).
obtained by the MZUSP, the MNRJ, the Museu da Fauna, The accumulated bird species richness obtained along the
the Instituto Oswaldo Cruz, the Instituto Tecnolégico anperiod of collecting inventories (figure 2) leads to some key
the Fundacéo Rockfeller (Moojehal 1941, Travassos and conclusions. The relatively high number of species collected
Freitas 1942, Pinto 1948, Schubettal. 1965, Aguirre and by overseas museums in the 1800s kept increasing consider
Aldrighi 1983, 1987, Pacheco and Bauer 1994, Tubelis aatly until the 1910s, after which few additional species were
Tomas 2003). However, seven species collected by the MGBtained by such museums. The relatively lower species rich-
(Tubelis and Tomas 2003) were the unique achievementseks collected by national museums until the early 1900s in-
overseas museums, and did not add new species to the owerased considerably until more recent dates (the 1940s). As
all richness obtained in this decade. aresult, the contribution of overseas institutions to the knowl-
The contribution of collections to the knowledge of thedge of the Pantanal's species composition was much greate
Pantanal’s bird species composition was relatively smalldran that achieved by national institutions until the 1930s.
during the 1950s, when 65 species were obtained, uniqué&lyis situation ended in the next decade, when national insti-
by national institutions (figure 1). National institutions achiewutions accumulated a slightly higher number of species than
ing greatest results in this period were the same of the 1940gerseas museums (figure 2). This small difference in the
(Travasso<t al. 1957, Sick 1961, Schubaet al 1965, number of species remained practically stable until the re-
Aguirre and Aldrighi 1983, Aguirre 1984, Aguirre andcent past. A stability in the overall bird species richness ob-
Aldrighi 1987, Tubelis and Tomas 2003). The majority ofained by both national and overseas institutions occurred
these species were deposited in the MNRJ. The 1960s weiree the 1950s (figure 2). This might have resulted from
marked by even smaller collections (54 species), with tibe absence of extensive bird collecting after the 1940s (fig-

participation of overseas expeditions. All these records waree 1) and because less remarkable collections conductec
since the 1950s contributed to local inventories, but obtained

only species previously collected through the Pantanal.

400
Material in ornithological collections of Brazilian

5 1 5 museums

A total of 331 species were found in national museums.
The most outstanding numbers were found in the MNRJ and
in the MZUSP, while relatively lower numbers were found
in the FMO and in the Museu de Biologia Professor Mello
1501 Leitdo (table 1).

A search in the reference books of the MZUSP resulted
in 101 species whose records had not been published in ref-
07 erences on this collection (Pinto 1938, 1940, 1944, 1948).
Most of them were collected in Salobra (83 species), while
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5 f A § (8), Faz. Séo Pedro (8), Santo Antdnio (4), Porto Jofre (2)
b g and Aquidauana (1)he reference book of the MNRJ col-

Period lection also reveals skins of bird species from several locali-

ero ties in the floodplain. Most species were collected at Porto
Figure 2. Accumulated number of bird species collected in the Pan@uepraCho (164 species) and SalObr?- (105 species), while
nal wetland by national (grey bars) and overseas institutions (wh@@nsiderable smaller number of species were collected at
bars), and by both together (black bars). Corumba (39), Céaceres (22) and Faz. Palmeiras (4). Part of
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Table 1. Bird species richness found in overseas and national museums, and the period of their collection in the Pantanal.

Museum Number of species Period of Collection

Brazilian Museums

Fundacéo Museu de Ornitologia 78 1960s, 1970s, 1980s, 1990s

Museu de Biologia Professor Mello Leitdo 12 1950s

Museu de Zoologia da USP 257 1910s, 1930s, 1940s, 1950s, 1980s, 1990s
Museu Nacional do Rio de Janeiro 269 early 1900s,1910s,1920s,1940s,1950s,1970s
Total - Brazilian museums 331 -

Overseas Museums

Academy of Natural Sciences of Philadelphia 144 1930s
American Museum of Natural History 160 1800s, early 1900s, 1910s
British Museum 82 1800s, early 1900s
Field Museum 67 1920s, 1930s, 1970s
Museum of Comparative Zoology 42 1910s, 1930s, 1940s
Musei di Zoologia ed Anatomia Comparada da Universita di Torino 61 1800s

Muséum National d'Histoire Naturelle 86 early 1900s
National Museum of Natural History 5 1800s, 1970s
Naturhistorisches Museum Wien 137 1800s
Zoologisches Museum der Universitéat Zurich 58 1980s

Total — overseas museums 323 -

Total - Brazilian and overseas museums 377 -

this collection has been published previously (Mogteal of Birds in the British Museum (compiled by Naumburg
1941, Travassos and Freitas 1942, Pacheco and Bauer 198430). A comparable number of species was deposited in the
Of a total of 78 species found in the FMO, most (46 sp&tuséum National d’Histoire Naturelle, whose records were
cies) were collected at Poconé during the 1960s. From {ngblished in Ménéguax (1917) and Simon (1912). Lower
1960s until the 1990s, Hidasi collected birds at Poconé (BOmber of species was obtained by the Field Museum, whose
species), Corumba (22), Aquidauana (10), Santo Anténio (8cords were published only recently (Tubelis and Tomas
Miranda (3) and Caceres (1). This material has been p@®03). Similar species richness were obtained by The Musei
lished recently (Tubelis and Tomas 2003). Those bird recormdisZoologia da Universita di Torino (Salvadori 1895, 1900)
concerning the Museu de Biologia Professor Mello Leitdand by the Zoologisches Museum der Universitat Zirich

were published by Ruschi (1955). (Dubs 1983). The Museum of Comparative Zoology obtained
most of its species by conducting collecting expeditions with

Material in ornithological collections of overseas the MZUSP (Pinto 1945, Tubelis and Tomas 2003). A much
museums lower number of species found in the National Museum of

Overseas museums containing specimens collected in Netural History was published only in the most recent re-
Pantanal are more numerous than Brazilian museums, higw on the Pantanal’s avifauna (Tubelis and Tomas 2003).
the total species richness in overseas museums is sligiRlgcent research concerning the Pantanal's avifauna has not
lower that in national museums (table 1). Three museusen conducted in the collections of the European museums
have more than 100 species. Of the 160 species deposite@@ibelis and Tomas 2003). Thus, this study might have un-
the American Museum of Natural History, 156 had thenlerestimated the species richness currently deposited in Eu-
records published many decades ago (Allen 1891, 1892, 18@f)ean museums.

Cherrie 1916, Cherrie and Reichenberger 1923, Naumburg

1930), while records of 12 species were published only re- Chronological distribution of publications

cently (Tubelis and Tomas 2003). The Academy of Natural Publications concerning only collections comprised 41%
Sciences of Philadelphia has 144 species (Stone and Robeftsll studies on bird species in the Pantanal and dominated
1934), while The Naturhistorisches Museum Wien pursuitee publications until the 1920s. Since then, the number of
137 species (Pelzeln 1870). such studies published per decade became low, disappearing

Other museum obtaining considerable species richnessnpletely after the 1980s (table 2). Research involving only
was The British Museum, whose records were publishedriecords without collection was firstly published in the 1970s
Grant (19114, b, c) and in several volumes of the Catalogi®eichholf 1976, Sick 1979). This kind of publication be-
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Table 2. Chronological distribution of the number of publications oresults outstanding checklists of species collected, which were

bird SpeCieS recorded in the Pantanal. Publications were divided é@-rnplemented Wlth addltlonal comments on feW SpeC|eS only

cording to the type of record in each study: those with only collecti served during such expeditions. The other four publica-

(C), those with no collection (N), and those with these two types ? . .

records (CN). lons of this category were published more recently. They
were major checklists of the Pantanal wetland (Brown 1986,

CN Total Dubs 1992) and two publications joining comparable num-

Period C N
bers of species collected and not collected (Dubs 1983,
1800s 18 0 1 19 Pacheco and Bauer 1994).
early 1900s 5 0 0 5 ) ) o ) .
1910s 10 0 0 10 _ A comparison of investigations involving or not
19205 ) 0 0 ) involving collection of specimens
1930s 5 0 3 5 Of 463 species found in the Pantanal, 433 (93%) were
recorded by investigations not involving collection, while 377
1940s 3 0 2 5 . . . . .
species (81%) were obtained by collecting expeditions. This
1950s 2 0 0 2 higher species richness recorded by non-collecting methods
1960s 3 0 0 3 occurred only since the 1980s (figure 3). It occurred because
1970s 0 2 0 2 such methods were not so common in the Pantanal prior to
1980s 3 8 2 13 this period (table 2), thus usually occasioning the recording
1990s 0 30 2 32 of less than 50 species per decade until the 1970s (figure 3)
early 2000s 0 21 0 21 A great part of these records were observations of particular
All periods 48 61 10 119 species not collected during expeditions by museums (see

Pelzeln 1870, Naumburg 1930, Stone and Roberts 1934, Pintc
1932, 1940, 1948). Also, this period of poor contribution by

came considerably more common during the 1980s. Num§;d'es not involving collection was marked and anticipated

ous studies published during the 1990s, and between 2 qextraordinary participation of collecting expeditions. Such

. ' . L ections were the major responsible for the overall spe-
and 2002, strongly contributed to place such |nvest|gat|o(ﬁ| s richness recorded iJn the E’antanal between 18005pan(
as the most frequent type of publication on the Pantanajg

. 70s (figure 3).
avifauna (table 2). | L
Publications providing information on both specimens The total bird species richness recorded by both method-

alogies presented two major increases along the history of

collected, and records not involving collection, comprised.a ; . .
inventories (figure 3). A gradual increase occurred between

minor portion (8%) of the studies on bird species recordedi 00s and 1940s, as a major result of overseas expeditions

he P | le 2). Six of th lish X )
:jeeca(:?;;aggo (Z?’ZIielzm 18;3);8 Iil;unr;\t;vfrrge fggols peigtgei/gr ile the other increase occurred between 1970s and 1990s
’ . ue to the conduction of studies not involving collection.

Stone and Roberts 1934, Pinto 1940, 1948) and had as m ﬁﬁs, investigations conducted from 1940s to 1970s basi-

cally did not record additional species to the overall species
300 richness recorded in the Pantanal, but improved local inven-
N tories through this wetland.

250 1
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u Two remarkable changes in bird recording occurred along
1307 the history of inventories in the Pantanal. First, a dominant
participation of overseas museums in promoting knowledge
of the bird species composition until the 1920s was replaced
by the dominance of national institutions since the 1930s.
Second, the greater contribution of collecting expeditions to
the recording of species until the 1970s was reversed in the
1980s, when studies involving birds seen, heard and/or cap-
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< g S S R SIS ured increased in numbers.
§ § Collecting expeditions targeting the Pantanal’s avifauna

_ should be conducted by national museums due to several rea
Period sons. First, collecting expeditions had a major role in pro-

mqting the knowledge of the Pantanal’s species composition

Figure 3. Accumulated bird species richness recorded in the Pantatﬁ . .
wetland by collecting expeditions (grey bars) and by investigationtIS study). Therefore, collections would certainly help re-

not involving specimen collection (white bars), and by both togeth¥€rsing the current unsatisfactory situation of inventories
(black bars). through great part of the wetland (Tubelis and Tomas 2003).
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Second, the Pantanal’s avifauna has not been the primagyirre, A. C. (1984) Esclarecimento sobre o pica-peahopicus

target of great part of extensive collecting expeditions, which cactorum Boletim FBCN19:155-156.

have spent relatively longer periods in other regions of cen- Rio%g%;)niﬁtsl?gggas aves do museu da fauna: segunda parte.

tral SOUth. America (see Pelzeln 1870, Allen 1891, 1892, 18%§mirre, A. C. and A. D. Aldrighi (1983Fatélogo das aves do museu

Salvadori 1895, 1900, Grant 19114, b, ¢, Naumburg 1930, da fauna: primeira parteRio de Janeiro: Companhia Souza Cruz.

Pinto 1945, 1948, Vanzolini 1993). Third, the overall birg\ifonsi, R. R. and M. B. P. Camargo (1986) Condicdes climaticas para

species richness collected in the Pantanal has not been sufa regido do Pantanal Mato-Grossense, p. 294ZEMBRAPA-

fering substantial increases during the last five decades.CPAP (ed.)l Simposio sobre recursos naturais e socio-economi-

Fourth, besides promoting knowledge of species distribution cos do PantanalCorumba: EMBRAPA. _

and taxonomy, collections could improve the understandif'® G- J- R, T. E. Lacher and H. C. Gongalves (1988) Environmental
. . . degradation in the Pantanal ecosystBinScience38:164-171.

of the biology of species. For example, although the exis

- . . . fien, J. A. (1891) On a collection of birds from Chapada, Mato Grosso,
ence of detailed studies on migratory movement (Cintra and gya5i|, made by Mr. Herbert H. Smith. Part | — Oscifgl. Amer.

Yamashita 1990) and on food requirements (Schugbaat Mus. Nat. Hist3:337-380.
1965), such aspects of the avifauna would be better under-— (1892) On a collection of birds from Chapada, Mato Grosso,
stood with further collections. Brazil, made by Mr. Herbert H. Smith. Part Il — Tyrannidgell.

Collectors should provide more detailed information on Amer. Mus. Nat. His#:331-350.

the localities sampled. Numerous expeditions conducted jn__ (:893) On a collection of birds from Chapada, Mato Grosso,
. . . Brazil, made by Mr. Herbert H. Smith. Part Il — Pipridae to Rheidae.

thg Pa_ntanal have n_ot |nfc_>rmed |_f the specimens were Ob- 5 il Amer. Mus. Nat. His6-107-158.

tained in the floodplains or in the highlands of municipalitiegntas, p. T. z. (1983) Migration of nearctic shorebirds (Charadriidae

(Tubelis and Tomas 2003). Geographic coordinates, and evenand Scolopacidae) in Brazil — flyways and their different seasonal

details on the sampled habitat and on the surrounding land-use.Wader Study Group Bulleti89:52-56.

scape, could be informed in labels identifying specimens, or—— (1994) Migration and other movements among the lower Para-

in reports, by future expeditions. Besides improving or pio- né River ve_1||ey wetlands, Argentina, and the south Brazil/Pantanal

neering local and regional inventories, bird collectors could WetiandsBird Conserv. Internd.181-190.

. . . . (2002) Notas sobrieenelope ochrogastera reserva Particular
consider a recently updated checklist of bird species found j, o.iimenio Natural do SESC-Pantanal, Brailll. Cracid

in the Pantanal (Tubelis and Tomas 2003) in order to obtain gpecialist Groupt4:3-9.

species not collected previously in this wetland. The lack gfaujo, A. C. (2001)Flora, fenologia de floracso e polinizagdo em
such kind of consideration by collectors in the past decadescapdes do Pantanal Sul Mato-grosser&ese de doutorado. Cam-
was likely a major reason occasioning the stability in the pinas: Unicamp.

overall species richness collected since the 1950s. Brown Jr., K. S. (1986) Zoogeografia da regido do Pantanal Mato-

Finally, investigations not involving specimen collections ~ 9'°SSense, p. 137-182: EMBRAPA-CPAP (ed.} Simposio so-
. . . . . . bre recursos naturais e socio-econémicos do Panta@aiumba:
also had a major role in obtaining information on the bird cy\\5prApa

Sp?Cies ogcurring in the. wetland. Such stugiies dominated f8ciofi, A. C. (2002) Estudos sobre nutricdo de psitacideos em vida
ornithological research in the Pantanal during the last twenty livre: 0 exemplo da arara-azuAfodorhynchus hyacinthinysp.

years, and hopefully will keep increasing in numbers. As 63-98.In: Galetti, M. and M. A. Pizo (edsBcologia e conserva-
collecting expeditions, such type of research will be essen- ¢ao de psitacideos no Bradlelo Horizonte: Melopsittacus Publi-

tial to direct management, programs and strategies targeticngcaﬁf’esNCieO”t?li‘;%Sé) Hidrologia da Bacia do Alto P -

I . L arvalho, N. O. idrologia da Bacia do Alto Paraguai, p. 43-
biodiversity conservation in the Pantanal. 49.In: EMBRAPA-CPAP (ed.) Simpdésio sobre recursos natu-
rais e socio-econdmicos do Pantan@brumba: EMBRAPA.
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