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Abstract.--Nests of Black Skimmers (Rynchops niger) (n = 37), Large-billed Terns (Phaetusa 
simplex) (n = 121), and Yellow-billed Terns (Sterna superciliaris) (n = 16) on an exposed 
sandbar in the Trombetas River, Brazil, were monitored during incubation and hatching 
in 1982. The species were interspersed throughout the colony, though Black Skimmers 
nested closer to the river than the other two species. Black Skimmers had larger clutches 
(2.83 eggs/clutch) than Large-billed (2.30 eggs) and Yellow-billed (1.94 eggs) terns. Aban- 
donment and flooding accounted for the majority of nest and egg losses during incubation 
for Large-billed Terns (22 of 27 nest failures) and Yellow-billed Terns (two failures, one 
due to flooding). Black Skimmers lost no eggs or nests to flooding, but abandoned three 
nests (seven eggs) and three clutches disappeared (11 eggs). Black Skimmer clutches hatched 
on averaged of 5 d earlier than Large-billed Tern clutches, and 2 d earlier than Yellow- 
billed Tern clutches. Estimated number of young leaving the nest for Black Skimmers was 
1.66 young/nest, 1.08 for Large-billed Terns, and 1.04 for Yellow-billed Terns. 

BIOLOGiA DE LA REPRODUCCI(SN DE RYNCHOPS NIGER, 
PHAETUSA SIMPLEX, Y STERNA SUPERCILIARIS EN EL 

~ 

AMAZONAS BRAZILENO 

Resumen.--Nidos de Rynchops niger (n = 37), Phaetusa simplex (n = 121 ), y Sterna superciliaris 
(n = 16) en una barrera de arena en el Rio Trombetas, Brazil, fueron monitoreados durante 
el periodo de incubaci6n y eclosi6n en el 1982. Las especies se encontraban dispersas a 
travis de la colonia, aunque Rynchops niger anid6 m•ts cercano al rio que las otras dos 
especies. Rynchops niger tenla camadas de huevos m•ts grandes (2.83/camada) que Phaetusa 
simplex (2.30/camada) y Sterna superciliaris (1.94/camada). Abandono de nidos e inundaciones 
causaron la mayorla de perdidas de huevos y nidos durante la incubaci6n para Phaetusa 
simplex (22 de 27 nidos fracasados) y Sterna superciliaris (1 nido inundado de 2 fracasos). 
Rynchops niger no perdi6 huevos o nidos por inundaciones, pero abandonaron 3 nidos (7 
huevos) y 3 camadas de huevos desaparecieron (11 huevos). Las camadas de Rynchops niger 
eclosionaron, en promedio, 5 d antes que las camadas de Phaetusa simplex y 2 d antes que 
las camadas de Sterna superciliaris. E1 nfimero estimado de volantones que abandonaron el 
nido para Rynchops niger rue 1.66 volantones/nido, 1.08 para Phaetusa simplex, y 1.04 para 
Sterna superciliaris. 

In North America, Black Skimmers (Rynchops niger) nest in shallow 
scrapes on exposed beaches along the southeastern coastline from New 
York to Texas. In South America, Black Skimmers, along with Large- 
billed Terns (Phaetusa simplex) and Yellow-billed Terns (Sterna super- 
ciliaris) nest inland, in the Amazon and Parana river systems (Murphy 
1936). Nest-sites become available during the dry season when water 
levels fall, exposing previously submerged sandbars (Murphy 1936, Pres- 
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ton 1962). Sandbars in the Trombetas River, a tributary of the Amazon, 
provide nesting sites for terns and skimmers. Few published data exist 
on the nesting biology of Large-billed Terns, Yellow-billed Terns, or 
Black Skimmers in South America. Therefore sandbars, such as those of 
the Trombetas River present an ideal opportunity for gathering data not 
only on general breeding biology, but also on how nest sites are segregated 
spatially among these three species. The objectives of this study were to: 
(1) describe the nesting biology of Black Skimmers, Large-billed Terns, 
and Yellow-billed Terns nesting on a sandbar in the Trombetas River, 
with respect to spatial distribution of nests, clutch size, hatching date, 
and hatching success, and (2) to compare and contrast the three species, 
in relation to the seasonal nature of their nesting habitat. 

STUDY SITE AND METHODS 

This study took place from mid-October to early December, 1982, in 
the Trombetas River Biological Reserve 1ø20'S, 56ø45'W), in the mu- 
nicipality of Oriximin•t, Pardi, Brazil. The Trombetas River is a black- 
water river flowing south into the Amazon and the seasonal variation in 
depth is about 10 meters (C. R. Alho and L. F. M. P/tdua, pers. comm.). 
At lowest ebb the river was about 500 m wide at the study site. One 
colony of terns and skimmers nesting on a sandbar opposite the reserve 
headquarters was studied. The sandbar was about 4 km long, 1 km wide 
and up to 2 m high, and was exposed during the dry season (June to 
December). The sand was coarse (1-2 mm in diameter) and supported 
no plant growth. The nests were shallow depressions in the sand, about 
30 cm in diameter (Table 1). 

The site was visited daily either in the early morning or late afternoon 
to minimize the effect of heat on the chicks. The nesting season was under 
way when the study began; a few eggs hatched on the first day of obser- 
vations, but a few nests were initiated that day. Most pairs were incu- 
bating. Nests were identified with numbered sticks and checked every 1- 
2 d. The number of eggs and chicks, dates of clutch initiation, and first 
day of hatching were recorded. The spatial distribution of nests and the 
distance from each nest to the river were estimated from a map of the 
colony. 

Nest and hatching success was estimated by the Mayfield method 
(Mayfield 1961, 1975). This analysis considers the number of days nests 
were observed ("exposure") and is therefore a more accurate estimate for 
studies begun well into the incubation period. Rates of nest and egg 
survival through the incubation period for each species were calculated 
by taking the estimate of probability of daily survival to the jth power, j 
being the average incubation period for each species and was defined as 
the number of days between the first egg laid and the first egg hatched 
for each nest. Similarly, rates of nest and fledgling survival through the 
hatching period were calculated by taking the estimate of the daily survival 
probability during the hatching period to the kth power, k being the 
average hatching period for the average clutch size for each species. 
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TABLE 1. Median distance of nests from the river, mean (_+SD) distance to the nearest 
nest of a conspecific, and mean nest diameter for Black Skimmers, Yellow-billed Terns 
and Large-billed Terns. Medians and means followed by different letters are signifi- 
cantly different at P < 0.05 (Median test and Fisher's Least-significant-difference Test 
respectively). Sample sizes are in parentheses. 

Yellow-billed Large-billed 
Black Skimmer Tern Tern 

Distance from river (m) 42.25 a 54.08 ab 57.47 b 
(36) (13) (118) 

Distance to nearest 28.5 __ 18.8 a 70.6 __ 49.3 b 12.9 _+ 7.0 c 
conspecific neighbor (m) (13) (10) (13) 

Nest diameter (cm) 36.5 +_ 6.7 a 21.1 __ 5.5 b 37.2 _+ 5.8 a 
(19) (12) (57) 

Hatching period was defined as the number of days from the first egg 
hatched to the last egg hatched. The hatching period could not be ascer- 
tained for Yellow-billed Terns because of incomplete observations, but 
they did not lose nests or chicks during the hatching period and so the 
probability of survival was 1.00. Comparisons among daily probability 
estimates were made using Z-tests with estimated variance (Hensler and 
Nichols 1981). 

RESULTS 

A total of 173 nests were found on the sandbar, including 121 Large- 
billed Terns, 37 Black Skimmers and 16 Yellow-billed Terns. The species 
were interspersed, with Black Skimmer and Large-billed Tern nests 
randomly distributed with respect to each other (? > 0.90, nearest neigh- 
bor analysis, Pielou 1974). Nests from Yellow-billed Terns were not 
included in the test because of small sample sizes. The nests from all 
three species were on average 12.8 +__ 10.93 (SD) apart (calculated from 
35 randomly chosen nests). The distance between neighboring conspecific 
nests (Table 1) reflects relative abundance in the colony, with Large- 
billed Terns, the most abundant species, nesting closest together. Irre- 
spective of species, the nests were clumped (Clark-Evans' Index of Ag- 
gregation = 0.86, Z = 1.62, P = 0.053, Clark and Evans 1954). Black 
Skimmers nested closer to the river than Large-billed Terns (x 2 = 4.54, 
P < 0.05) (Table 1). 

Since the study started during the nesting season, incubation periods 
were determined for only seven nests: Yellow-billed Tern = 22 d; Large- 
billed Tern = 23, 25, 25 and 26 d; Black Skimmer = 20 and 20 d. Chicks 
were semi-precocious and left the nest 1-3 d after hatching. The hatching 
period for Black Skimmers was 3.8 ___ 0.84 d (n = 5) for clutches of three 
eggs and 3 d (n = 1) for clutches of two eggs. For clutches of three eggs 
of Large-billed Terns, hatching period was 3.71 ___ 0.95 d (n = 7) and 
for clutches of three eggs it was 3.13 + 0.83 d (n = 8). 

Overall, Black Skimmers had the largest clutches (Table 2) and their 
eggs hatched 5 d earlier than those of Large-billed Terns (Fig. 1) (x 2 = 



Vol. 60, No. 2 Nesting Terns and Skimmers in the Amazon [219 

. 

3- 

2- 

1 

0 

E •5- 
E• 4. 

m - 

o 

8 

FIGURE 1. 

m 

Median date = Nov. 9 

n=1o 

Median date = Nov. 7 

•-'• M fi fi fi [--• n=26 
.] Median date = Nov. 12 

25 1 8 15 22 29 6 
Oct. Nov. Dec. 

Hatching date 

Frequency distribution for date of first egg hatched in individual nests of Black 
Skimmers, Large-billed Terns, and Yellow-billed Terns. 

4.16, df = 1, P < 0.05, median test, Siegel 1956), but not significantly 
earlier than eggs of Yellow-billed Terns (X 2 = 1.76, df = 1, P > 0.05, 
median test, Siegel 1956). 

Nest abandonment accounted for most egg losses among Large-billed 

TABLE 2. Clutch size distributions and means for Black Skimmers, Yellow-billed Terns, 
and Large-billed Terns. 

Number of eggs 

Species n 1 2 3 4 Mean a 

Black Skimmer 37 1 9 25 2 2.83 a 
Yellow-billed Tern 16 5 7 4 0 1.94 b 

Large-billed Tern 121 12 61 48 0 2.30 b 

a Distributions of clutch size that are significantly different (Chi-square, overall P _< 0.05) 
are followed by different letters. Clutches 1 and 2, and 3 and 4 were combined for analysis 
because of small sample sizes. 
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Fate of eggs for nests of Black Skimmers, Yellow-billed Terns, and Large-billed 

Black Yellow-billed Large-billed 
Skimmer Tern Tern 

Number nests 37 16 121 

Eggs laid 102 31 278 
Disappeared 11 3 8 
Cracked open 0 0 1 
Abandoned 7 0 41 
Flooded 0 2 10 
Did not hatch 5 2 16 
Unknown 11 4 25 

Eggs hatched 67 20 177 
Chicks died while hatching 0 0 8 
Chicks died post hatching 1 0 2 

Terns (17 of 27 nest failures, Table 3), whereas Black Skimmers aban- 
doned three nests and had three disappear (more eggs were in the nests 
that disappeared), and Yellow-billed Terns had one nest disappear. Dis- 
appearance of eggs occurred at the end of October and may have been 
due to human visitation. Only Large-billed Terns lost chicks during 
hatching (i.e., between pipping and hatching), whereas both they and 
Black Skimmers lost chicks in the short period between hatching and 
leaving the nest (Table 3). 

The daily probability of nest survival during incubation was not sig- 
nificantly different among the species (Black Skimmers -- 0.9830, Yellow- 
billed Terns = 0.9791, Large-billed Terns = 0.9825, Z = 0.069 - 0.379, 
P = 0.47-0.36). However, nest success through the incubation period 
(Table 4, column A) appears different among the three species, because 
of differences in the incubation periods. Hatching success of eggs in 
successful nests (Table 4, column C) was again similar among the species, 
but given other differences in incubation time and chick survival, estimated 
overall egg success, from laying to a chick leaving the nest (Table 4, 
column AXBXCXD), is lower for Large-billed Terns than for the other 

TABLE 4. Nest success, egg success and estimated number of young leaving nests of Black 
Skimmers, Large-billed Terns and Yellow-billed Terns. a 

Nest success 

Species No. nests Incub. (A) Hatch. (B) A x B 

Black Skimmer 37 0.710 1.000 0.710 

Large-billed Tern 121 0.644 0.968 0.623 
Yellow-billed Tern 16 0.629 1.000 0.629 

Based on days of nest and egg exposure (Mayfield 1961, 1975). 
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two species. Since chicks left the nests well before fledging, this is not an 
estimate of fledging success. 

Because nest failure from disappearance is probably not a reflection of 
ineffective parental care, but is probably a reflection of human distur- 
bance, the values in Table 4 were recalculated with nest failures due only 
to abandonment and flooding. Daily probability of nest success was less 
similar (Black Skimmer -- 0.9913, Large-billed Tern = 0.9853, Yellow- 
billed Tern = 0.9892), but still non-significant (Z = 0.179-0.832, P = 
0.43-0.21). Overall egg success (A x B x C x D) was 0.696 for Black Skim- 
mers, 0.502 for Large-billed Terns, and 0.669 for Yellow-billed Terns, 
and the estimated number of young leaving the nest was 1.97, 1.15, and 
1.30 respectively. 

DISCUSSION 

This study describes the breeding biology of Black Skimmers, Large- 
billed Terns and Yellow-billed Terns in a mixed nesting colony. Black 
Skimmers nest in association with Common Terns in North America 

(Gochfield 1977) where they are defended from predators by the more 
antagonistic Common Terns (Erwin 1979). Whether Black Skimmers 
garner the same from Large-billed Terns is not known. However, the 
terns were certainly more aggressive than the skimmers, dive-bombing 
incessantly and occasionally striking observers on the head. Furthermore, 
skimmers nested amongst the terns, though on average closer to the river. 

Of the three species in this study, Black Skimmers had the largest 
clutches. Black Skimmer clutches were smaller in this study (2.83 eggs/ 
clutch) than in Virginia, (3.55 eggs, Erwin 1977) or in most populations 
in Texas (3.44 eggs, Custer and Mitchell 1987; 2.7-3.5 eggs, King and 
Krynitsky 1986; 2.8-3.5 eggs, White et al. 1984). 

Black Skimmer eggs hatched on average 5 d earlier than eggs of Large- 
billed Terns and 2 d earlier than Yellow-billed Terns. The earlier hatch- 

ing dates of skimmers may be a result of their comparatively short in- 
cubation period. My measures of the incubation period for Black Skim- 
mers (20 d from first egg laid to first egg hatched) compares well with 
other reports (19 d from first egg laid to first egg pipped, Custer and 
Mitchell 1987; 22.9 _+ 2.2 d, Erwin 1977). 

Many of the flooded nests of Large-billed Terns had been abandoned 
previously, but the projected hatching date of those nearest the water's 

TABLE 4. Extended. 

Hatch suc. Chick suc. Total egg suc. Mean clutch Est. no. yg. leaving nest 
(C) (D) A x B x C x D size(E) A x D x C x D x E 

0.849 0.976 0.588 2.83 1.66 
0.822 0.914 0.468 2.30 1.08 
0.849 1.000 0.534 1.94 1.04 
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edge was after the date when flooding occurred. Whether such flooding 
would have a significant effect on the nesting success of Large-billed 
Terns every year is unknown. 

This study's estimate of the daily probability of nest survival during 
incubation for Black Skimmers (0.983) was almost identical to that es- 
timated for skimmers in Texas (0.98486, Custer and Mitchell 1987). In 
addition, the estimate of total egg success (0.587) was also similar to 
percent overall success through incubation and hatching (68.3 x 78.4% 
= 53.55%, Custer and Mitchell 1987). The estimate of total hatching 
success in this study, including eggs from completely unsuccessful nests 
(i.e., A x B x C = 0.603), fell within the range of some Black Skimmer 
populations in Texas (10-91%, King and Krynitsky 1986), but was higher 
than hatching success recorded for other populations (45%, White et al. 
1984). 

These are the first published data on nesting success in Large-billed 
and Yellow-billed terns. Their generality can only be ascertained when 
additional studies of these species are completed in other parts of South 
America. 
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