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Introduction 
 
Knowledge about waterbird distribution and migration in South America is scarce. A 
considerable amount of information was produced during the last 15 years, but in general 
remains unpublished and not easily accessible to governmental officers and other 
stakeholders dealing with wildlife management, neither to be used in an Avian Flu early 
warning system. 
 
The aim of this project is to contribute to the Wild Bird Global Avian Influenza 
Network for Surveillance (GAINS) initiative, with updated information on distribution, 
abundance and migration of waterbird species, with a potential participation in Avian Flu 
dispersion within South America. 
 
We first selected 25 waterbird species (High Risk Species), for which we compiled and 
standardized information from the Neotropical Waterbird Census (1990-2006) and from 
other sources (literature, unpublished reports, queries to specialists, etc.). Finally we 
used this information to prepare maps of abundances, seasonality, and distribution and 
migration. 
 
Selection of High Risk Species 
 
We used the criteria for species selection developed by Delany et al. (2006), which we 
adapted to the South America case. 
 
As high proportions of infected birds have been found in orders Anseriformes (swans, 
geese and ducks) and Charadriiformes (waders, gulls and terns) -whereas lower 
proportions (and sometimes equal or near to zero) have been found for other taxonomic 
groups (Delany et al. 2006)-, we restricted our work to these two orders. 
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The criteria for species selection of Delany et al. (2006), is based on the fact that 
behavioral and ecological factors are important determinants for the acquisition and 
transmission of the Highly Pathogenic Avian Influenza (HPAI) virus. Based on these 
authors, we considered the following factors in the species priorization: 
 

1) Habitat use during migration and wintering, as birds may also be indirectly infected 
through the environment. It can be expected that indirect infection takes place 
relatively easily in fresh-water habitats. 
 
2) Gregariousness during migration and wintering, as epidemiological principles 
suggest that species which are highly gregarious are more likely to become infected 
with HPAI, since close contact between birds may result in the virus being more 
readily passed from bird to bird within flocks. 
 
3) Degree of mixing with other species during migration and wintering, as waterbirds 
which readily mix with others species are thought to be more likely to become 
infected with HPAI, since contact between species may result in transmission of the 
viral infection. 

 
Based on the factors described above, Delany et al. (2006) proposed the following 
hypothesis: Species which prefer agricultural fields and freshwater habitats, which are 
gregarious and have a high degree of mixing with other species, should be regarded to 
pose the highest risk of spreading HPAI. 
 
High Risk Species selection in South America 
 
Based on the approach and methods described by Delany et al. (2006), we restricted our 
analysis to the Charadriiformes and Anseriformes species which distribute in South 
America. After the application of the described criteria (see more details in Delany et al. 
2006), we reached a set of 29 potential High Risk Species, from which we selected 20 
representative species to be mapped. 
 
In a second step we added four additional species not meeting the criteria or receiving a 
low score, but being of special interest; these are the Black-necked Swan (Cygnus 
melanocoryphus), Ruddy Turnstone (Arenaria interpres), Red Knot (Calidris canutus rufa) 
and Common Tern (Sterna hirundo). We also considered for mapping the Neotropic 
Cormorant (Phalacrocorax olivaceus; order Pelecaniformes), due to its broad distribution 
and habitat use. The final High Risk Species selected for mapping include 10 Nearctic 
migrants (NEA) and 15 Neotropical migrants (NEO). The majority of the Neotropical 
species considered for mapping are partial migrant, for which some populations (mainly 
the southern ones) migrate north during the austral winter, while others remain the 
whole year at the same sites. 
 
Common name Species  Order Acronym Migration 
American Golden Plover Pluvialis dominica Charadriiformes PLUDO NEA 
Black Skimmer Rynchops niger  Charadriiformes RYNNI NEO 
Black-necked Swan Cygnus melanocorypha Anseriformes CYGME NEO 
Brown-hooded Gull Larus maculipennis Charadriiformes LARMC NEO 
Buff-breasted Sandpiper Tryngites subruficollis Charadriiformes TRYSU NEA 
Common Tern Sterna hirundo Charadriiformes STEHI NEA 
Fulvous Whistling Duck Dendrocygna bicolor Anseriformes DENBI NEO 
Grey-headed Gull Larus cirrocephalus  Charadriiformes LARCI NEO 
Hudsonian Godwit Limosa haemastica Charadriiformes LIMHA NEA 
Lesser Yellowlegs Tringa flavipes Charadriiformes TRIFL NEA 
Neotropic Cormorant Phalacrocorax olivaceus Pelecaniformes PHAOL NEO 
Pectoral Sandpiper Calidris melanotos Charadriiformes CALME NEA 
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Red Knot Calidris canutus rufa Charadriiformes CALCA NEA 
Red Shoveler Anas platalea Anseriformes ANAPA NEO 
Rosy-billed Pochard Netta peposaca Anseriformes NETPE NEO 
Ruddy Turnstone Arenaria interpres Charadriiformes AREIN NEA 
Silver Teal Anas versicolor  Anseriformes ANAVE NEO 
Southern Wigeon Anas sibilatrix Anseriformes ANASI NEO 
Speckled Teal Anas flavirostris Anseriformes ANAFL NEO 
Two-banded Plover Charadrius falklandicus Charadriiformes CHAFA NEO 
Upland Goose Chloephaga picta  Anseriformes CHLPI NEO 
White-faced Whistling Duck Dendrocygna viduata Anseriformes DENVI NEO 
White-rumped Sandpiper Calidris fuscicollis Charadriiformes CALFU NEA 
Wilson’s Phalarope Steganopus tricolor Charadriiformes PHATR NEA 

Yellow-billed Pintail Anas georgica Anseriformes ANAGE NEO 
 
 
Data compilation and databases 
 
For each of the 25 selected species we compiled available data on distribution, 
abundances and migration within South America. 
 
Main data source was the Neotropical Waterbird Census (NWC) database 1990-2006, 
including around 65.000 count records from ten South American countries (Argentina, 
Bolivia, Brazil, Chile, Colombia, Ecuador, Paraguay, Peru, Uruguay and Venezuela) 1. For 
each species we selected the maximum count per site and season (austral summer or 
winter), to be mapped. 
 
Besides, we carried out a literature search and consulted other data sources to fulfill gaps 
in the NWC geographical and temporal coverage; including published and grey literature, 
ornithological databases and check-lists, queries to experts and specialized fora (i.e. 
Alertaves, NEOORN-L). When information on abundances was not quantitative, we used a 
table of equivalences to assign a numeric value for mapping. 
 
Information gathered (NWC and other sources) was stored in database format as the 
basis for map preparation. Databases of each species include abundance data as well as 
information about localities (country, region, site name, geographical coordinates), 
seasonality (month, year, season), source of information (see ANNEX I for complete 
references) and data type (NWC= Neotropical Waterbird Census; OSO= other sources). 
 
Records were categorized by season, in austral Spring (SP), Summer (SU), Fall (FA) and 
Winter (WI). A fifth was created for records with no month data available (ND). 
 
Species abundance was also converted to categories, where the original NWC data is not 
available. Six abundance categories were created per species, starting from the species 
presence (Category 1) to sites qualifying for 1% criterion (Category 6), for those sites of 
international importance under the Ramsar Convention (Wetlands International 2006). 
For Nearctic migrants Category 5 corresponds to sites reaching the 0.25% criterion, 
indicating potential key staging sites during annual migration.2 

                                                   
1 For more information regarding the Neotropical Waterbird Census 1990-2006 (network of participants and the 
National Coordinators), see: Carp (1991), Blanco & Canevari (1992, 1993, 1994, 1995) Blanco & Carbonell 
(2001), López-Lanús & Blanco (2005, 2006). 
 
2 In addition to application of the 1% criterion, the Ramsar Convention recognises the significance of sites that 
are important during migration. These sites are characterized by high “turnover” rates because of birds 
passage, where the actual number of birds that depends on a “staging” site is higher than the number present 
at any one time. To meet this “staging” criterion, a site must have at least one count equal to or greater than 
0.25% of the estimated size of the population (during the migration period and within the migration range). 
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Abundances, seasonality and migration maps 
 
For mapping we first discussed with the GAINS team the parameters to be shown in the 
maps, as well as the shapes to be developed for the Map Explorer at the GAINS website. 
 
For each species we prepared a set of three different maps, to show abundances, 
seasonality and distribution / migration. Each set of maps is introduced by a factsheet 
describing the species main characteristics and natural history in terms of distribution 
and abundances, seasonality and migration, habitat and interactions with human 
activities. 
 
Map of Abundances in South America 
 
This map shows the species distribution and abundances, where the highest category of 
abundance corresponds with the 1% threshold of the Criterion No. 6 of the Ramsar 
Convention (circle in red color), with the exception of the Red Knot and the Grey-headed 
Gull (population estimate not available). With a pale grey color we indicated those sites 
with counts but where a species was “Not recorded”. 
 
The species distribution ranges were prepared considering different authors (Narosky & 
Yzurieta 1987, del Hoyo et al. 1992, De la Peña & Rumboll 1998, Ridgely et al. 2003, 
Rodríguez Mata et al. 2006). In some cases, mapped data exced or did not reach the 
limits of the distribution ranges, showing potential to be used for their update. 
 
Map of Seasonality in South America 
 
This map shows the species seasonality, with four different categories: Austral Winter 
(July to August / September), Austral Spring (September / October to December), 
Austral Summer (January to March) and Austral Fall (April to June). Those records with 
no date / month information were mapped as “No date”. 
 
Map of Distribution and Migration in South America 
 
This map shows a synthesis of the species distribution and migration, as well as those 
sites reaching the “1% criterion” (Ramsar Convention), the “0.25% criterion” for 
potential staging sites, and the “Oversummering” (only for Nearctic species and when the 
record corresponds to the austral winter). These maps also show other sites with 
sightings of the species, as well as those where it was “Not recorded”. 
 
The species migration is showed using flyways (Nearctic species) and migration routes 
(Neotropical species), which are based mainly on the literature (Olrog 1963, Antas 1983, 
Fjeldsa & Krabbe 1990; see the species factsheets for more details) as well as on 
mapped data. The flyways and migration routes should be considered as a first approach 
based on the scarce information available, with some few exceptions in which more 
detailed studies were carried out (Red Knot, Buff-breasted Sandpiper). 
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Species factsheets and maps (click on species name to access the factsheet and maps) 
 
 

 

 
 

1 American Golden Plover (Pluvialis dominica) 
2 Black Skimmer (Rynchops niger) 
3 Black-necked Swan (Cygnus melanocorypha) 
4 Brown-hooded Gull (Larus maculipennis) 
5 Buff-breasted Sandpiper (Tryngites subruficollis) 
6 Common Tern (Sterna hirundo) 
7 Fulvous Whistling Duck (Dendrocygna bicolor) 
8 Grey-headed Gull (Larus cirrocephalus) 
9 Hudsonian Godwit (Limosa haemastica) 
10 Lesser Yellowlegs (Tringa flavipes) 
11 Neotropic Cormorant (Phalacrocorax olivaceus) 
12 Pectoral Sandpiper (Calidris melanotos) 
13 Red Knot (Calidris canutus rufa) 
14 Red Shoveler (Anas platalea) 
15 Rosy-billed Pochard (Netta peposaca) 
16 Ruddy Turnstone (Arenaria interpres) 
17 Silver Teal (Anas versicolor) 
18 Southern Wigeon (Anas sibilatrix) 
19 Speckled Teal (Anas flavirostris) 
20 Two-banded Plover (Charadrius falklandicus) 
21 Upland Goose (Chloephaga picta) 
22 White-faced Whistling Duck (Dendrocygna viduata) 
23 White-rumped Sandpiper (Calidris fuscicollis) 
24 Wilson’s Phalarope (Steganopus tricolor) 
25 Yellow-billed Pintail (Anas georgica) 
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