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Abstract.--During the middle of the dry season (February-March), we performed low- 
altitude aerial strip-censuses to estimate densities of waterbirds in the Atlantic coastal wet- 
lands of Nicaragua and Honduras (Miskito Coast and La Mosquitia, respectively), 
areas which are poorly known ornithologically. We found 12.9 and 5.5 waterbirds/km" in 
294.6 and 281.5 km 2 surveyed in Nicaragua and Honduras, respectively. Great Egrets (Ardea 
alba) were most common and widespread, representing 53% (Nicaragua) and 46% (Hon- 
duras) of the sightings. Wood Storks (Mycteria americana) and Egv'etta herons were the next 
two most abundant groups. Breeding colonies of Wood Storks, Roseate Spoonbills (Ajaia 
ajaja), and Great Egrets were found in both areas, most nests containing eggs and small 
chicks. We document a previously unrecorded population of Jabiru Storks (Jabiru mycteria) 
breeding in both areas, with densities of 0.05 and 0.16 birds/km '2, respectively. The wet- 
lands of both countries appear to support a large proportion of the breeding JaNms in 
Central America and should be given high priority for conservation. 

LA IMPORTANCIA DE LOS ANEGADOS COSTEROS DEL CARIBE DE NICARAGUA Y 

HONDURAS PARA LAS POBLACIONES DE CENTRO AMI•RICA DE AVES 
VADEADORAS Y PARA JABIRU MYCTERIA 

Sinopsis.--Llevamos a cabo censos a6reos de banda a poca altitud para estimar las densi- 
dades de aves vadeadoras en los anegados de la costa del AtNntico de Nicaragua y de Hon- 

• Current address: The Aldo Leopold Shack Foundation, E-12919 Levee Road, Baraboo, •scon- 
sin 53913 USA. 

287 



288] P. c. Frederich et al. j. Field Ornithol. 
Spring 1997 

duras (Costa Miskito y La Mosquita, respectivamente), /treas poco conocidas ornitol6gica- 
mente, a mediados de la temporada seca (febrero a marzo). Hallamos 12.9 y 5.5 aves vadea- 
doras/km 2 en los 294.6 km 2 y 281.5 Km 2examinados respectivamente. Las aves m•s co- 
munes y mejor distribuidas fueron Ardea alba, representando un 53% (Nicaragua) y un 
46% (Honduras) de las observaciones. Las otras dos especies m/rs abundantes fueron Myc- 
teria americana y Egretta thula. Se hallaron colonias de nidos de Mycteria americana, Ajaja 
ajaja y Egretta thula en ambas/treas, la mayoria de los nidos con huevos y pichones. Docu- 
mentamos una poblaci6n previamente ignorada de Jabiru mycteria, con densidades de 0.05 
aves/km 2 y 0.16 aves/km • reproduci6ndose en ambas/treas. Las zonas anegadas de ambos 
paises parecen sostener una gran proporci6n de losJabiru mycteria anidando en la Am6rica 
Central, y se deberia dar prioridad a su preservaci6n. 

The wetlands of the Atlantic coastal regions of Honduras (La Mosqui- 
tia) and Nicaragua (Miskito coast) are some of the most extensive in Cen- 
tral America, but remain poorly known ornithologically (Fig. 1). The 
coastal wetlands and some of the more common waterbirds are described 

briefly in the IWRB Directory of Neotropical Wetlands (Scott and Car- 
bonnel 1986), and Camacho (1983) suggested the possible importance 
of the area forJabiru Storks. Otherwise, the avifauna of the area is known 
in print from one early collection (Huber 1932), Monroe's (1968) survey 
of eastern Honduras, and Howell's (1971) study of eastern Nicaragua. The 
avifauna of the region may also be surmised from several reports from 
southeastern Nicaragua (Richmond 1893, Sclater and Salvin 1867, Sclater 
1873, Will 1991), and Costa Rica (Stiles and Skutch 1989). 

In this paper, we report on densities of large waterbirds in these wet- 
lands during the dry season, as determined through low-altitude aerial 
surveys, and compare these densities to those obtained in studies of other 
New World tropical and subtropical wetlands. We found that these rela- 
tively unimpacted wetlands host high densities of ciconiiform birds and 
are of regional importance for Jabiru Storks. We believe this effort is the 
first quantitative survey of waterbirds in the La Mosquitia/Miskito Coast 
ecosystem. 

METHODS 

We performed low-altitude strip-censuses of waterbirds in the Atlantic 
coast wetlands of the Miskito Goast of Nicaragua (March 1992) and La 
Mosquitia in Honduras (February 1994). We counted birds systematically 
on both sides of a low-flying aircraft, using standard methodology for sur- 
veys of wildlife in open-country savannas (Bancroft and Sawicki 1995, 
Bjork and Powell 1994, Hoffman et al. 1990, Norton-Griffiths 1975). If the 
altitude is known, and observers on both sides of the aircraft restrict their 
counts to demarcated strips of ground on either side of the plane (outlined 
with marks on the windows and struts), then the area in which animals have 
been counted can be calculated (Norton-Griffiths 1975). Densities can 
then be extrapolated to total population counts if the habitat is uniform 
or if the counts can be stratified by habitat type. We chose not to do the 
latter, since adequate vegetation maps were not available to us. 

Flying or standing birds were counted only if they occurred within these 
visually defined strips. Ground positions were obtained using a global po- 
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FIGURE 1. Map of coastal regions of northeastern Nicaragua and southeastern Honduras, 
showing large towns and locations of strip-transect aerial surveys (dashed lines). 

sitioning system with an accuracy <100 m. Bird species and numbers were 
recorded onto paper forms by the observers, with positions called out 
upon demand by a third observer. All participants communicated by head- 
set. Data were recorded separately for each straight-line transect (Fig. 1); 
length of each transect was calculated using the starting and ending po- 
sitions of the transect. 

We concentrated our surveys in areas of wetland that were not heavily 
forested and that had standing surface water. We did not attempt to count 
birds in the large open saline lagoons characteristic of the region, which 
are generally >1 m in depth. Our search for wetlands by definition was 
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biased towards sparse mangrove swamps and wet prairies, and tended to 
exclude hardwood forest, pine savannas, and gallery forest. While we feel 
our transects covered representative wetland types with surface water at 
the time of surveys, our study should not be construed as having sampled 
wetland habitat types in proportion to their availabilities. Transects were 
generally oriented east-west to make effects of sun glare equal on both 
sides of the plane. The only exception to this rule were wetlands occur- 
ring in thin strips immediately adjacent to beaches, where transects were 
conducted parallel to the long axis of wetlands. 

Snowy Egrets (Egretta thula) and immature Little Blue Herons (Egretta 
caerulea) are both white-plumaged and difficult to distinguish at the alti- 
tudes we used. We therefore categorized both as "small white herons," 
(Bancroft and Sawicki 1995, Hoffman et al. 1990). Similarly, adult Little 
Blue Herons and Tricolored Herons (Egretta tricolor) are difficult to dis- 
tinguish when viewed from above, and were both categorized as "small 
dark herons." 

M.G.S. and P.C.F. were observers on survey flights in the Miskito Coast 
wetlands of Nicaragua between the Rio Coco and Wounta on 3, 4, 8, and 
9 Mar. 1992. Survey flights were flown at 108 m altitude and 166 km/h 
groundspeed in a Cessna 206, counting birds in strips of approximately 
271 m on either side of the plane. 

P.C.F. and J.S.C. were observers on survey flights in Honduras between 
15 and 19 Feb. 1994, between the Rio Coco on the south and Cabo Ca- 
maron in the north, in a centerline-thrust twin-engined Cessna 137 Sky- 
master at 61 m altitude and 166 km/h groundspeed. Transects totalled 
697 km; using a calculated strip width of 206 m, we estimated that birds 
were counted within a total area of 282 km '• in the Honduran wetlands. 

RESULTS 

Survey. results.--We found 3786 waterbirds in the 295 kin" surveyed in 
Nicaragua, and 1547 in the 282 kin" surveyed in Honduras, yielding over- 
all densities of 12.9 and 5.5 birds/km e, respectively (Table 1). In both 
surveys, the most common species was the Great Egret, accounting for 
53% of the total in Nicaragua, and 46% of the total in Honduras. In Nica- 
ragua, Wood Storks were second in abundance (17% of birds seen), small 
dark herons comprised 10%, and small white herons 7%. In Honduras, 
small white herons (largely Snowy Egrets) comprised nearly 15% of the 
total. The numbers of small dark herons are likely to be under-estimated 
due to poor detectability of these dark birds. White Ibises (Eudocimus al- 
bus), a dominant species in southeastern United States and Venezuelan 
surveys, were rarely seen in Nicaragua and Honduras. Roseate Spoonbills 
were seen in small numbers during both surveys. 

Densities in Nicaragua were almost twice those of Honduras. Our den- 
sities from the two countries were in the middle of the range of estimates 
for central Florida (2.3-164.0 birds/km", Frederick and McGehee 1994), 
and the central (6.6-106.89 birds/km", Bancroft and Sawicki 1995) and 
coastal (17.5-24 birds/km", Bjork and Powell 1993) Everglades. In all 
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TABLE 1. Summary of waterbird surveys in coastal Honduras and Nicaragua during the dry 
season. 

Honduras Nicaragua 

Number Number Proportion Number Number Proportion 
Species seen per km"of total seen per km '• of total 

Anhinga anhinga 2 0.01 0.001 0 0 0 
Anas discors 20 0.07 0 0 0 0 
Cairina moschata 28 0.10 0.018 130 0.44 0.034 

Dendrocygna spp. 275 0.98 0.178 69 0.23 0.018 
Unidentified ducks 4 0.01 0.003 0 0 0 

Small white herons 226 0.80 0.146 273 0.93 0.072 
Ardea herodias 29 0.10 0.019 126 0.43 0.033 
Ardea alba 712 2.53 0.460 2011 6.83 0.531 
Small dark herons 62 0.22 0.040 372 1.26 0.098 

Ajaia ajaja 24 0.09 0.016 47 0.16 0.012 
Eudocimus albus 63 0.22 0.040 59 0.20 0.016 

Jabiru mycteria 13 0.05 0.008 47 0.16 0.012 
Mycteria americana 89 0.32 0.058 652 2.21 0.172 

Total, all species 1547 5.50 1.00 3786 12.85 1.00 

cases, these densities have been standardized for the amount of wetted 
marsh area surveyed (areas without standing surface water excluded). 

Perhaps the most striking finding was the number of Jabiru Storks that 
we counted (47 in Nicaragua, 13 in Honduras), yielding estimated densi- 
ties of 0.16 and 0.05/km 2, respectively. If Jabirus seen just outside the 
transects are included, we saw a total of 74 in 545 km of flying in Nicara- 
gua, and 24 in 697 km of flying in Honduras. Jabirus were typically soli- 
tary and in pairs, though a single flock of four was seen. 

Breeding activity.wOur surveys covered only a small fraction of the po- 
tential wetland nesting sites in each study area. In Honduras, we located 
two breeding aggregations of long-legged wading birds on islands within 
or on the edges of Laguna Kohunta and a very small lagoon northwest of 
Laguna Apalca. At the Laguna Kohunta colony we counted 165 Wood 
Stork nests with eggs or chicks, and 17-20 Roseate Spoonbill nests, prob- 
ably with eggs. At the much larger Apalca Northwest colony, we counted 
1520 Wood Stork nests with eggs or chicks, 155 Roseate Spoonbill nests, 
and approximately 150 Great Egret nests. Snowy Egrets may also have 
been nesting at this latter colony, but we were unable to confirm this with- 
out ground visits. Birds in these colonies appeared to be in incubation 
and early chick rearing activities, which would place dates of initiation in 
late December (Wood Storks) to mid-January (Roseate Spoonbills). 

During the Nicaraguan surveys in 1992, we also found small colonies 
of Wood Storks (160 pairs) and Roseate Spoonbills (24 pairs). The Wood 
Stork nests contained small young and eggs, and the Roseate Spoonbills 
appeared to be incubating eggs. Timing of nesting for both these species 
in Honduras and Nicaragua appears quite similar to that observed in 
Texas, Florida, and the Yucatan (Mien 1942, Bjork and Powell 1994, Cor- 
rea 1992, Lopez Ornat and Ramo 1992). 
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In Nicaragua, we found four Jabiru nests, two of which were inside our 
transects. Two additional Jabiru nests were found incidentally during 6 h 
of manatee survey flights, for a total of six nests found in the area. Of the 
six Jabiru nests we found, one had large young, three had medium sized 
young, one was apparently incubating, and one was standing on a com- 
plete nest platform with no eggs or young in the nest. 

In Honduras, we found a total of four Jabiru Stork nests (three with 
chicks 1-2-mo old, one without eggs or chicks), two of which fell within 
our survey strips, and two of which were seen while in transit between 
survey transects and Puerto Lempira. 

DISCUSSION 

The density of waterbirds in Honduras was about half that estimated in 
Nicaragua (Table 1). This was true for all of the waterbird species indi- 
vidually, with exceptions only for whistling ducks (Dendrocygna spp.), 
Blue-winged Teal (Arias discors), White Ibises, and small white herons. 
Densities of Jabiru Storks in Honduras were less than 33% those in Nica- 
ragua, those of Wood Storks less than 15%, and those of Muscovy Ducks 
(Cairina moschata) less than 25%. 

Differences in densities were unlikely to have been due to differing 
methodologies, because the survey flights in both locations were per- 
formed at similar altitudes, using the same techniques for estimating strip 
widths, orienting flight transects, counting, recording, and analysis. One 
of the two observers in Honduras (PCF) was also an observer in the Nica- 
raguan surveys. The variety of habitat and water depths traversed, and 
wide geographical distribution of transects was quite similar in both sur- 
vey efforts. 

Nonetheless, it is not clear that the survey results in the two areas are 
due to inherently different carrying capacities of the two landscapes. The 
surveys were performed in different years with quite different weather pat- 
terns, and even at slightly different times of year (late February in Hon- 
duras, early March in Nicaragua). Interviews with residents in Nicaragua 
in 1992 suggested that weather and surface water conditions were normal 
for that time of year, with the low rainfall typical of the dry season. Simi- 
lar interviews in Honduras in 1994 were just the opposite. Fishermen, lo- 
cal pilots, church workers, and other residents seemed to agree that the 
winter of 1994 had been abnormally wet, and that a typical dry season 
had not become established. Since waterbird densities in other large sub- 
tropical and tropical wetland regions in the Yucatan (Lopez Ornat and 
Ramo 1992), and the Everglades (Bancroft and Sawicki 1995, Hoffman et 
al. 1990) are usually much lower during wet conditions, it seems likely 
that weather pattern alone could explain the apparent differences 
between Nicaraguan and Honduran surveys. 

We also saw more Blue-winged Teal in the Honduran surveys than were 
counted in Nicaragua. This is likely due to sampling error, because Blue- 
winged Teal are usually encountered in flocks and the total number seen 
in Honduras was relatively small (20 individuals). In Nicaragua, we in fact 
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did see several large flocks of teal in the lagoons, but did not count them 
because they did not fall within the survey strips. 

This survey confirms the general species abundance pattern found in 
wetlands throughout Central America, with geographic and numeric 
dominance by Great Egrets and other herons, and much smaller num- 
bers of Wood Storks, White Ibises, and other tactile feeders (Correa 1992, 
Frederick and Spalding 1992, Ogden et al. 1988). This pattern is distinct 
from that found in the wetlands of both the southeastern United States 

and the northeastern coast and interior wet plains of South America, 
where ibises tend to dominate the wading bird biomass (Bancroft and 
Sawicki 1995, Bildstein 1993, Kushlan and White 1977, Morales and Pa- 
checo 1986, Spaans 1990). 

This study confirms that Jabiru Storks breed in substantial numbers in 
the study area, contra Monroe (1968). Cottea and Luthin (1988) found 
0.06 Jabiru Storks/km 9 in the Usamacinta Delta wetlands of Mexico, 
about half the density found in Nicaragua, and nearly the same den- 
sity as Honduras. Villareal (1996) found between 0.44 and 4.8 indi- 
viduals/km 9 in Mata Redondo Lagoon in Costa Rica between January 
and April of 1993. Similarly, Brooks (1991, in Hancock et al. 1992) 
reported 4.38 individuals/kin 9 in aggregations in the Chaco region of 
Paraguay. Gonzalez (1993) and Thomas (1985) found 0.028 and 2.0 
nesting pairs/km 9, respectively, in the Venezuelan Llanos. The den- 
sities of adults we saw feeding on the marsh surface are suggestive of 
0.03 and 0.08 pairs/kin 9. Thus densities of nesting pairs in the La 
Mosquitia/Miskito Coast region may be similar to those in the Llanos of 
Venezuela. 

Correa and Luthin (1988) suggested that the Jabiru Stork population 
of Central America may follow seasonal movements among Mexico, 
Belize, and Guatemala. The very high concentrations found by Ogden et 
al. (1988), Villareal (1996), and Cottea and Luthin (1988) suggest that 
large seasonal influxes do occur in various parts of Central America. 
Hancock et al. (1992) estimated the entire Central American population 
of Jabirus to be no more than 250 individuals. The 98 individuals we saw 
in our incomplete surveys suggests that the Atlantic coast wetlands of 
Nicaragua and Honduras host a large portion of the Central American 
population. 
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