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SUMMARY – Every year more than 800 million landbirds pass through Colombia while migrating 

between South and North America. The successful migration of so many birds depends on the 

availability and quality of sites where they can stop and accumulate the energy they need to make 

long-distance flights. Although Colombia represents a strategic point in the routes used by these 

birds, the sites on which they depend are still largely unknown. The project “Crossing the 

Caribbean” has been working to identify these sites since 2009 and subsequently prioritize them 

for protection. The Darién of Colombia forms part of a thin corridor of land between South and 

North America and consequently represents an important point for the study of migration. During 

2011 we carried out a continuous monitoring of both spring and fall migration in the Tacarcuna 

Reserve en Sapzurro, Chocó Department, Colombia.  

 

During spring migration (March – May) 16,305 individuals of 37 species of Neotropical migratory 

birds were recorded. The passage of swallows (>13,000 individuals) and raptors (>1,500 

individuals) was the most noteworthy event during this period. Also worth highlighting was the 

recapture of an Alder Flycatcher Empidonax alnorum more than 7300 km from where it was 

originally banded in Canada. During fall migration (September – November) we recorded a 

remarkable 456,370 individuals of 61 species of Neotropical migrants, representing a marked 

increase in both species richness and abundance compared with the spring. As in spring, the 

majority of birds recorded were swallows (>180,000) and raptors (>210,000). Also noteworthy was 

the number of individuals stopping over in the forest, as reflected in high rates of capture and the 

fact that for 10 species more than 50 individuals were captured. Although we found evidence of 

energy deposition in three species during fall migration, the same was not true in spring. Given 

the levels of fat (energy) reserves recorded in several species, in general is seems that many 

individuals during both migration seasons could continue migrating without the need to 

accumulate additional energy reserves in the study area. 

 

Our results to date suggest that the number of migrants using the forests of the Darien is relatively 

low during spring migration. In contrast, during fall migration they are used by nearly double the 

number of species and hundreds of thousands of individuals. While our study site does not appear 

to represent a site of great importance in terms of energy deposition for the majority of species, it 

does appear to play an important role in terms of providing a safe haven where birds can pause 

their migration and rest following long flights over the Caribbean Sea in the fall. Nevertheless, 

patterns of migration and the configuration of sites used can vary considerably between years and 

therefore it is essential to confirm our initial findings through long-term monitoring.    

 

In addition to research activities in the Darién, we increased our training and environmental 

education activities in 2011. During the spring season, we offered a workshop on the observation 

and identification of birds to members of ECORISANTRI association in San Francisco in support of 

their ecotourism initiative. In the fall, we implemented SELVA´s environmental education 

curriculum for the first time, with activities under the title of “The Week of the Birds”, which were 

directed at fourth and fifth year students in the school in Sapzurro. 

 



 
 

 

STUDY SITE AND METHODS  

� Where: Tacarcuna reserve, Sapzurro, Acandí Municipality- Chocó 

Colombia (08° 39'38"N, 77° 22'07"W) 

� Dates: 14 March – 7 May and 12 September – 30 November 2011 

� Methods: Daily captures using ten mist nets, transects and  

stationary counts of raptors and swallows  

� Survey Habitat: Lowland tropical forest ( 71 masl) 

� Researchers: Camila Gomez, Nick Bayly, Laura Cardenas, Martha Rubio 

� Migratory birds captured & banded: Spring 127 individuals of 19 species 

Fall 1674 individuals of 31 species 

� Migratory birds observed: Spring 16,178 individuals of 30 species;  

Fall 454,696 individuals of 57 species 

� Total  number of migratory species recorded: 64 species 

 

 

KEY RESULTS 

 
 

Composition of Neotropical migratory birds in the Darién 

Of the 47 species of migratory landbirds that regularly spend the non-breeding period in South 

America, 39 species were recorded migrating through the Darién. The remaining 25 species 

recorded during the study, included raptors, waterbirds and waders. This high species richness, 

suggests that the forests of the Darién represent an important stopover site in the migration of 

many species (Appendix 1). In the case of raptors, in addition to the high number of individuals 

recorded, there is also evidence that they use forests and mangroves as roosting sites. While 

species richness was high in both season, it is important to highlight the marked difference in 

composition between spring and fall migration, with a much higher diversity of species recorded 

in the fall.  

 

Based on captures in mist nets and observations in 2011, only two species could be considered 

‘common’ in our study area during spring migration (>50 capture or observations), while 15 

species qualified as ‘common’ in the fall. When comparing our findings for fall migration in the 

Darién with the results from monitoring stations in the Sierra Nevada de Santa Marta - where only 

two species were considered common during the same season - it is clear that the Darién lies on a 

major entry route to South America during fall migration. 

 

Among the ‘common’ species recorded during fall migration were four species considered as 

conservation priorities (Willow Flycatcher, Canada Warbler, Prothonotary Warbler, Bay-breasted 

Warbler) because their populations have shown persistent declines during the last 40 years (Rich 

et al. 2004). Occurring in lower numbers were a further five priority species, including several 

individuals of the Olive-sided Flycatcher (near-threatened) and the Cerulean Warbler (Vulnerable). 

While more study is needed, it is evident that the forests of the Darién could represent an 

important resource for these priority species. 
 

 
Priority species – Left to right: Canada Warbler, Bay-breasted Warbler, Cerulean Warbler, Prothonotary Warbler. 



Figure 1: Relative abundance of migratory landbirds in the Darién during fall migration in 2011. 

We present totals for A. mist net captures and B. observations without correction for probability of 

detection. These two methods complement each other given that each has its biases in terms of 

the species recorded. 
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Abundance of migratory birds in forested habitats in the Darién 

The data we have collected so far are not sufficient to generate precise estimates of the number of 

migratory birds stopping over in the forests of the Colombian Darién. Nevertheless, making a 

series of assumptions, it is possible to generate a very approximate estimate based on capture and 

transect data that gives a first approximation to the number of birds using the region. Given that 

fall migration is the season of greatest interest based on the data collected thus far, we only 

present estimates for this period. Assuming that approximately 1050 km2 of forested habitats 

remain in the Colombian Darién, our data suggest that between 4.5 and 22.8 million migratory 

landbirds could be using the region each autumn. Even if most individuals are only stopping for 

one day, the sheer numbers of birds involved make the Darién an extremely important site, 

especially when considering that some of the commonest species recorded are priority species 

such as the Canada Warbler.     

 

 

Diurnal Migration 

An important result arising from our first year of study in the Darién is the confirmation of the 

region as a critical corridor for the migration of raptors, swallows and other species that migrate 

during daylight hours. Every year, approximately 6.5 million raptors migrate between North and 

South America and they are generally believed to use an entirely terrestrial route, but there is a 

lack of information on these species south of Mexico. During fall migration 2011 we recorded just 

under 220,000 raptors of nine species, with the majority of individuals being either Turkey Vultures 

or Broad-winged Hawks. Being a coastal site, we suspect that our study site is on the edge of the 

main route used by raptors, and that the main route probably passes over the Serranía del Darién.  

Taking this into account, we hypothesize that more than a million raptors may pass over the 

Colombian Darién during fall migration. The role of the Darién in the migration of these species 

gains more importance if roosting sites exist in the region. We have evidence supporting the 

existence of roosting sites, such as the observation of several thousand Turkey Vultures roosting in 

the mangroves of the Atrato Estuary. An important objective in the coming years is to identify and 

protect these roosting sites. 

 

Table 1: Totals for migratory raptors observed passing through the Darién during spring and 

autumn migration in 2011. In addition to these totals, 36,560 Turkey Vultures were observed in 

Bocas del Atrato and over Apartadó between the 1 and 2 of November. 

 
Species Common Name Spring Fall 

Cathartes aura Turkey Vulture 1,542 110,465 

Pandion haliaetus Osprey 21 163 

Elanoides forficatus Swallow-tailed Kite 11 135 

Ictinia mississippiensis Mississippi Kite  101 

Accipiter cooperii Cooper's Hawk  1 

Buteo platypterus Broad-winged Hawk 4 99,846 

Buteo swainsoni Swainson’s Hawk  9,058 

Falco columbarius Merlin 1 71 

Falco peregrinus Peregrine Falcon 2 101 

 Totals 1,581 219,941 

 

Among the diurnally migrating species, we recorded three species of swallow (Bank Swallow, Barn 

Swallow and Cliff Swallow), which passed in large numbers in particular in association with wet 

and overcast conditions. We also recorded large numbers of Chimney Swift, Common Nighthawk, 

Eastern Kingbird and Dickcissels during diurnal migration counts. Like the raptors, we only 

managed to count a fraction of the birds passing over our study area, and no doubt the actual 

number of birds involved was far greater than the totals presented in Table 2.   



 Table 2: Totals for migratory landbirds involved in diurnal migration over the Darién during spring 

and autumn migration in 2011. 

 
Species Common Name Spring Fall 

Chordeiles minor Common Nighthawk 10 1,353 

Chaetura pelagica Chimney Swift  2,168 

Tyrannus tyrannus Eastern Kingbird 36 41,305 

Riparia riparia Bank Swallow 1,855 22,898 

Hirundo rustica Barn Swallow 12,250 52,800 

Petrochelidon pyrrhonota Cliff Swallow  99,842 

Golondrina sp. Swallow sp. 243 7,737 

Spiza americana Dickcissel  4,586 

 

 

 

 

Phenology of Migration 

During spring migration, the highest numbers of individuals were recorded in April, both for 

swallows and for landbirds stopping in the forest. Examination of Figure 2 suggests that migration 

probably continued into early May but the banding station was closed at the end of April. This late 

movement consisted largely of Red-eyed Vireos. 

The higher species richness and abundance recorded in the fall, made it possible to 

determine the phenology of individual species. The timing of migration in several species reflects 

the general pattern observed in capture rates in the forest (Fig. 3), but some species showed a 

distinct pattern. For example, observations show that swallows passed through the Darién during 

the entire migration period with a peak in movement at the end of September and the start of 

October, while raptors moved through primarily in October and the first half of November. Some 

species, such as the Chimney Swift had a highly defined period of migration (Fig. 5). In general, 

October was the most important month for migratory birds passing through the Darién. 

 

 

Figure 2 – Phenology of spring migration in the Darién of Colombia based on the capture rate of 

all migratory species in a constant effort mist-netting station.  
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Figure 3 – Phenology of fall migration in the Darién of Colombia based on captures of all species 

of migratory landbirds in a constant effort mist-netting station.  
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Figure 4 – Timing of fall migration of Eastern Kingbirds in the Darién of Colombia based on daily 

diurnal migration counts. 
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Figure 5 – Timing of fall migration of Chimney Swifts in the Darién of Colombia based on daily 

diurnal migration counts.  
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Figure 6 – Timing of fall migration for three species of swallow (Bank Swallow, Barn Swallow and 

Cliff Swallow) in the Darién of Colombia based on daily diurnal migration counts.  
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Energy reserves and evidence for energy deposition 

The size of energy reserves carried on arrival at a stopover site can indicate whether a species 

needs to stop to accumulate more energy or whether they can continue migrating with the 

reserves they are already carrying. The majority of reserves are stored in the form of visible fat 

deposits, which can be quantified in birds captured in mist nets. Analysis of ‘fat scores’ can tell us 

which species need to stop and increase their energy reserves on arrival in the Darién and those 

which do not (Fig. 7). When analyzing only those species with 50 or more captures, we found that 

the majority of Red-eyed Vireos caught during spring migration had moderate to large energy 

reserves, potentially allowing them to migrate over 1000 km before needing to refuel. 

 

During fall migration we found different patterns between genera.  For example, while Empidonax 

flycatchers generally carried no reserves, the majority of Vireos and Catharus thrushes had small to 

moderate reserves (Fig. 7). These data suggest that the need to make a stopover in the Darién 

varies between species, and that some species, like the Canada Warbler, could be using the Darién 

to store energy.  

 

During the spring migration period we did not recapture a single individual and therefore it was 

not possible to determine if any individuals or species were using the study site to deposit energy 

reserves. Nevertheless, like the Red-eyed Vireos, the majority of individuals captured in spring 

carried sufficient energy reserves to continue migrating and therefore it seems unlikely that birds 

were increasing their reserves in any significant way. In contrast, many birds arrived with minimal 

fat deposits during fall migration and for three species of Catharus thrush we had sufficient 

recaptures to carry out a basic analysis of energy deposition. The majority of these recaptured 

thrushes increased their body mass while at our study site, which implies that they increased their 

energy reserves. In the case of the Swainson’s Thrush, birds stayed in the area for up to six days 

and increased their body mass by up to 5 grams. This is equivalent to an increase in mass of 20% 

and represents a significant increase in energy reserves for migration, making flights greater than 

1000 km in length possible. Based on the evidence from these three species, it is apparent that the 

Darién can provide important resources for individuals that stop there. However, more study is 

necessary to determine which other species stop in the Darién and therefore depend on its 

resources for a successful migration.      



 

Figure 7: The percentage of individuals of nine species captured with no fat (■ fat score 0), small fat 

reserves (■ fat score 1 and 2) or moderate to large fat reserves (■ fat score 3 to 8) during fall 

migration in the Darién. The color scheme is designed to represent a traffic light, such that a bird in 

red has no reserves to continue migrating, orange birds have sufficient reserves to make short-

distance movements e.g. up to 500 km, while green birds have moderate to large reserves and can 

make long distance movements e.g. >1000 km. 
 

 

 
Canada Warbler Wilsonia canadensis 



 

Figure 8 – Body mass change relative to day since first capture in individuals of three species of 

Catharus thrush captured on more than one occasion during fall migration in the Darién. Mass 

increases are expected to be highly correlated with increases in energy reserves. 
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International recapture of an Alder Flycatcher 

Empidonax flycatchers that winter in South America make one of the longest migrations of any 

Neotropical migratory passerine. On the 24 April 2011 we captured an Alder Flycatcher with band 

number 2560-34131. After reporting the band to the North American banding database, we 

discovered that the bird had originally been banded on the 29 August 2009 in the Yukon Territory 

of Canada, 7300 km from the Tacarcuna reserve (Fig. 9). This record is not only important as the 

first international recapture for the Crossing the Caribbean project, but it also represents the 

longest movement between captures of any individual of this species (Source: band banding 

laboratory database). 

 

Figure 9 – Original banding and subsequent capture location of the Alder Flycatcher that was 

banded on the 29 August 2009 in Canada and then recaptured on the 24 April 2011 in the 

Tacarcuna Reserve, Sapzurro, Colombia.  

 



 

Education and Training 
 

Bird watching workshop – San Francisco: The Asociación ECORISANTRI, composed of individuals 

from the Rio Seco, San Francisco and Triganá communities, run an ecotourism project in San 

Francisco called Posadas del Rio with assistance from the United Nations. One of the tourist 

services the association wishes to offer is bird watching and consequently SELVA offered to 

provide training to assist this objective. The training consisted of a workshop in which three 

sessions of talks and three practical sessions in the field were carried out. Talks included topics 

such as how to identify birds in the field, taxonomy and the use of guides, as well as information 

on how bird tourism can function as a conservation tool.   

  

“The Week of the Birds” in the Sapzurro school: The week of the birds is an environmental 

education curriculum designed by SELVA and aimed at children between the ages of 9 and 12 in 

primary school. Its objective is to reconnect children with the natural world and generate interest 

in science and research, focusing on the biology and ecology of birds. During 2011, the curriculum 

was implemented in three rural schools including the school in Sapzurro, Darién.  

 

In Sapzurro, the implementation of the activities with students from the 4th and 5th forms was 

successful, and the children both learnt and had fun while taking part. In addition, we presented 

the school with a “The Week of the Birds” kit which can be used indefinitely by the teachers. The 

most important lesson learnt during the implementation of the curriculum was that it is necessary 

to coordinate a greater participation by teachers in activities, to guarantee that they will use and 

teach the curriculum in the long term. To achieve this it is necessary to adapt the curriculum to 

cover a wider age group, given that in Sapzurro and in many other rural schools in Colombia, one 

teacher may work simultaneously with three or four age groups.  

 

 

 

 



 Recommendations 

 

� Continue the process of studying migratory birds in the Darién to determine with 

greater accuracy how they use the region and to identify the habitats and sites of 

greatest importance.  

� Identify the roosting sites of the raptors that migrate through  the region 

� Study migratory birds in the pre-montane and montane forests of the Serranía del 

Darién 

� Seek mechanisms by which current forest cover levels can be maintained 

� Undertake actions to increase and strengthen the capacity for bird tourism in the 

region, especially to observe the phenomenon of migrating raptors and swallows 

� Use bird tourism as a tool to conserve the remaining forests in the region  

 

 

 

 

 
Turkey Vulture roost 

 

Contact 
To obtain more information about this research project please visit www.selva.org.co and 

www.avesmigratoriascolombia.wordpress.com or write to Nick Bayly nick.bayly@selva.org.co or Camila Gómez 

camila.gomez@selva.org.co   
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Appendix 1: Neotropical migratory birds recorded in the Darién through mist-netting and 

observations. Totals are given for the number of individuals recorded by each method and in each 

migration period. Species marked with a P are priority species, while NT = near-threatened and VU 

= vulnerable. 

 
  Captures Observations 

Species Common Name Spring Fall  Spring Fall 

Ardea herodias Great-blue Heron    3 

Ardea alba Great Egret    89 

Egretta thula Snowy Egret    33 

Egretta caerulea Little Blue Heron    29 

Egretta tricolor Tricolored Heron    4 

Egretta sp. Egret sp.    10 

Butorides virescens Green Heron    11 

Anas discors Blue-winged Teal    135 

Cathartes aura Turkey Vulture   1,542 110,465 

Pandion haliaetus Osprey   21 163 

Elanoides forficatus Swallow-tailed Kite   11 135 

Ictinia mississippiensis Mississippi Kite    101 

Accipiter cooperii Cooper's Hawk    1 

Buteo platypterus Broad-winged Hawk   4 99,846 

Buteo swainsoni P Swainson´s Hawk    9,058 

Falco columbarius Merlin   1 71 

Falco peregrinus P Peregrine Falcon   2 101 

Actitis macularius Spotted Sandpiper    14 

Calidris alba Sanderling    1 

Coccyzus americanus P Yellow-billed Cuckoo  3  1 

Chordeiles minor Common Nighthawk   10 1,353 

Chaetura pelágica Chimney Swift    2,168 

Ceryle alcyon Belted Kingfisher    1 

Contopus cooperi P NT Olive-sided Flycatcher    10 

Contopus virens Eastern Wood-Pewee 4 12 70 143 

Contopus virens/sordidolus Wood-Pewee sp.    4 

Empidonax virescens Acadian Flycatcher 1 24  18 

Empidonax flaviventris Yellow-bellied Flycatcher 1    

Empidonax traillii P Willow Flycatcher 4 148   

Empidonax traillii/alnorum Trails Flycatcher 6 114 3 57 

Empidonax alnorum Alder Flycatcher 2 50   

Myiarchus crinitus Great-crested Flycatcher 2 12  11 

Myiodynastes luteiventris Sulphur-bellied Flycatcher  1  1 

Tyrannus tyrannus Eastern Kingbird 1  36 41,305 

Progne subis Purple Martin   4  

Riparia riparia Bank Swallow   1,855 22,898 

Hirundo rustica Barn Swallow   12,250 52,800 

Petrochelidon pyrrhonota Cliff Swallow    99,842 

Progne sp. Martin sp.    105 

Hirundo sp. Swallow sp.   243 7,737 

Catharus fuscescens Veery  132  19 

Catharus minimus Gray-cheeked Thrush  119  25 

Catharus ustulatus Swainson's Thrush 7 295  56 



  Captures Observations 

Species Common Name Spring Fall  Spring Fall 

Vireo flavifrons Yellow-throated Vireo  1 1 1 

Vireo altiloquus Black-whiskered Vireo  2   

Vireo olivaceus Red-eyed Vireo 69 248 30 157 

Vireo flavoviridis Yellow-green Vireo 2 148  40 

Icterus gálbula Baltimore Oriole  1 5 16 

Mniotilta varia Black-and-white Warbler 1 5 3 12 

Vermivora chrysoptera P NT Golden-winged Warbler    1 

Leiothlypis peregrina Tennessee Warbler 8 14 17 243 

Setophaga petechia Yellow Warbler 2 33 2 413 

Setophaga pensylvanica Chestnut-sided Warbler   8  

Setophaga cerúlea P VU Cerulean Warbler  1  2 

Setophaga fusca Blackburnian Warbler  2  37 

Setophaga sp. Wood Warbler sp.    53 

Setophaga castanea P Bay-breasted Warbler 1 8 1 87 

Setophaga ruticilla American Redstart  1 3 8 

Seiurus aurocapillus Ovenbird 1 1  1 

Parkesia noveboracensis Northern Waterthrush 3 44 3 39 

Protonotaria citrea P Prothonotary Warbler 2 51 1 42 

Oporornis formosus P Kentucky Warbler  2  2 

Oporornis philadelphia Mourning Warbler  91  19 

Wilsonia canadensis P Canada Warbler 2 79 4 28 

Piranga rubra Summer Tanager 8 19 31 44 

Piranga olivácea Scarlet Tanager  10 6 33 

Spiza americana P Dickcissel    4,586 

Passerina cyanea Indigo Bunting   5  

Pheucticus ludovicianus Rose-breasted Grosbeak  3 4 8 

Pheucticus melanocephalus Black-headed Grosbeak   2  

 Totals 127 1,674 16,178 454,696 

 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       Bay-breasted Warbler Setophaga castanea 
 


