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Paracas Revisited: Do Shorebirds Compete on Their Wintering Ground? 
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Duffy et al. (1981) conclude that strong competitive 
interactions do not occur among shorebirds in a trop- 
ical wintering site, the Paracas Peninsula and sur- 
rounding areas of coastal Peru (13ø50'S, 76ø20'W). 
Their results rest mainly on a clever series of com- 
parisons of shorebird-niche attributes, made as the 
density of different species rose and fell with migra- 
tion. They also found no decline in shorebird-prey 
abundance over a 1-month period at the peak of 
shorebird numbers. 

We visited their study area from 6 to 9 March 1982. 
Our observations of shorebird foraging behavior make 
us uneasy about accepting their conclusions. We cen- 
sused the birds and observed whether or not there 

were aggressive interactions among individuals; we 
were particularly alert to nonbreeding territoriality. 
We were in the area for other purposes and thus 
could not gather intensive, quantitative behavioral 
data. Based, however, on our previous and extensive 
experience with a broad range of shorebirds defend- 
ing nonbreeding territories, including all those that 
did so on the Paracas Peninsula, we detected this 

behavior readily (Myers et al. 1979a, 1979b; Myers 
and Myers 1979; Myers 1980). 

In a series of censuses we recorded 17 species of 
Nearctic migrant shorebirds within the study area of 
Duffy et al. (Table 1). Our species pool was similar to 
theirs, as were total numbers counted on the sites for 

which they provide data. Their paper, however, does 
not break down censuses into species' totals, so at 
this level differences between the counts may have 
prevailed. 

Of the 17 shorebird species, 10 had both territorial 
(intraspecific) and nonterritorial members within 
their local populations. In four species, intraspecific 
territoriality was the dominant spacing mode. One 
species (Least Sandpiper, see Table 1 for scientific 
names) did not defend territories at Paracas but was 
regularly territorial at other locations in this coastal 
sector of Peru, where it occurred more commonly 
than around Paracas. 

Two species also showed clear interspecific terri- 
torial behavior. Sanderlings and Black-bellied Plo- 
vers consistently defended against Semipalmated 
Plovers. All three of these species defended territo- 
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ries, and the first two repeatedly supplanted the lat- 
ter on their defended areas. On two occasions Sand- 

erlings stole invertebrates from Semipalmated 
Plovers. No interactions involved Sanderlings and 
Black-bellied Plovers. On one occasion, a territorial 

Black-bellied Plover supplanted two Lesser Golden 
Plovers intruding within its territory. We emphasize 
these interspecific interactions because interspecific 
territoriality is rare among wintering shorebirds 
(Myers et al. 1979a, Myers and Myers 1979). 

Our fieldwork during this expedition extended 
northward to Guayaquil, Ecuador (2ø12'S, 79ø52'W) 
and southward to Valdivia, Chile (39ø49'S, 73ø15'W), 
with stops at several intervening sites along the Pe- 
ruvian and Chilean coasts. At all sites where we had 

the opportunity to monitor behavior, we found pat- 
terns of aggression and territoriality consistent with 
our observations at Paracas. 

What relevance do these observations have to the 

thesis of Duffy et al. that shorebirds do not compete 
for food in this wintering area? Clearly, our obser- 
vations fall far short of demonstrating competition, 
but they do indicate that both the mechanism and 
selective basis for competition exist at Paracas, and 
they thus make competition far more plausible than 
Duffy et al. suggest. 

The intra- and interspecific territoriality we ob- 
served provide the mechanism for interference com- 
petition. These interactions are the sorts of dynamic 
processes on a microscale that result, ultimately, in 
classic competition. They suggest, moreover, that re- 
sources were not superabundant, contradicting one 
of the major deductions of Duffy et al. 

As to the selective basis of these patterns, the 
rampant presence of feeding territoriality at Paracas 
indicates a density-dependent effect of shorebird 
numbers on shorebird feeding efficiency. We made 
no measurements of this effect, but the weight of the 
evidence now available suggests that shorebird non- 
breeding territories are food-based, i.e. that individ- 
uals benefit energetically by preventing others from 
cropping their food (Myers et al. 1979a, Dugan 1981; 
see also Gill and Wolf 1980 for nonbreeding territo- 
riality in other taxa). 

Duffy et al. note that interyear differences may in- 
fluence the level of competition in this community. 
This alone may account for the apparent discrepan- 
cies between their results and our observations. 

Another possible resolution lies in the timing of the 
two studies: they worked in austral mid-summer, 
while we worked in late austral summer. Our obser- 
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TABLE 1. 

1982.' 
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Census totals and behaviors of Nearctic migrant shorebirds near Paracas and Pisco, Peru, March 

Bayhead Sequion Lagunillas Pisco Ponds 

Num- Num- Num- Num- 

Species bers Behavior bers Behavior bers Behavior bers Behavior 
Lesser Golden Plover 

Pluvialis dominica 0 -- 0 -- 2 nt 0 0 

Black-bellied Plover 

Pluvialis squatarola 130 t + nt(a) 34 t + nt(a) 5 t 0 -- 
Semipalmated Plover 

Charadrius semipalmatus 280 t + nt(a) 56 t + nt(a) 8 nt 10 nt 
Ruddy Turnstone 

Arenaria interpres 10 nt(a) 20 nt(a) 25 nt 0 -- 
Whimbrel 

Numenius phaeopus 0 -- ! t? 4 t 0 -- 
Greater Yellowlegs 

Tringa melanoleuca 68 t + nt(a) 3 nt(a) 0 -- 1 ? 
Lesser Yellowlegs 

Tringa fiavipes 1 ? 0 -- 0 -- tOO+ t + nt(a) 
Hudsonian Godwit 

Limosa haemastica 3 nt 0 -- 0 -- 0 -- 

Spotted Sandpiper 
Actitis macularia 0 -- 0 -- 1 t? 3 t 

Short-billed Dowitcher 

Limnodromus griseus 75 nt 0 -- 0 -- 0 -- 
Pectoral Sandpiper 

Calidris melanotos 2 nt 0 -- 0 -- 4 t 

Baird's Sandpiper 
Calidris bairdii 2 nt ! nt 0 -- 0 -- 

Semipalmated Sandpiper 
Calidris pusilla 460 nt(a) + t 608 nt(a) + t t0 nt(a) 150 nt(a) + t 

Western Sandpiper 
Calidris mauri 1,670 nt(a) + t 815 nt(a) + t 0 -- 10 nt(a) + t 

Least Sandpiper 
Calidris minutilla 0 -- 0 -- 0 -- 20 nt 

Sanderling 
Calidris alba 1,170 nt(a) + t 248 nt(a) + t 73 nt(a) + t 0 -- 

Stilt Sandpiper 
Calidris himantopus 4 nt 0 -- 0 -- 0 -- 

ß t, territorial; nt, nonterritorial; (a) nonterritorial birds aggressive. When both t and nt birds present within a species, most common behavior 
given first. Location names follow Duffy et al. 1981. 

vations were thus made nearer to the time of north- 

ward migration. This could affect prey abundance, 
and it also could change the condition of the birds. 
Premigratory birds may have higher energetic de- 
mands and thus place greater demands on resources, 
or premigratory birds may undergo hormonal changes 
that increase aggression levels. Evidence of the oc- 
currence of nonbreeding territoriality from other 
studies, however, is inconsistent with this latter in- 

terpretation (Myers et al. 1979b). 
Independent of our observations, the work of Duf- 

fy et al. at best offers a weak test of the competition 
hypothesis. Their predictions do not incorporate any 
seasonal changes in resource availability or distri- 
bution, nor how those changes might affect shore- 

bird foraging independently of competition. This 
would seem a critical part of any true null hypothe- 
sis. Their data on prey abundance are simply inade- 
quate, particularly for the exclosure: the true sample 
size of their exclosure experiment is one (one exclo- 
sure), obviating any statistical analysis. Moreover, 
their measurements of prey abundance leave unre- 
solved questions about prey availability (Myers et al. 
1980) and a foraging bird's caloric intake rate. Great 
changes in prey density may have almost no effect 
on caloric-intake rates, or they may have substantial 
effects, depending upon prey-handling time, prey 
size, and prey caloric values as well as the range of 
prey densities over which the changes occur (Myers 
et al. MS). Finally, in theory, competition can occur 
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even between expanding populations with expand- 
ing food resources, because it involves changes in the 
growth rate of populations rather than in population 
sizes per se. Thusß even if the measurements of prey 
abundance of Duffy et al. reflect a true maintenance 
of prey availability during austral mid-summer, one 
cannot eliminate competition on that basis alone. 

In conclusion, we believe the issue of shorebird 

competition at tropical wintering sites is far from set- 
tled. Duffy et al. have done pioneering and creative 
work on this important matter, but rejecting com- 
petition is no less demanding than proving it. The 
final resolution for this avian community awaits long- 
term demographic and behavioral work on these 
wintering populations, research with far greater depth 
than either we or Duffy et al. have mustered. 

Our fieldwork in South America was supported by 
the World Wildlife Fund-U.S.ß by ICBP-Panamerican, 
and by the Committee for Afternoon Projects. Ma- 
nuel Plenge and Robin Hughes provided much 
needed advice and encouragement in Peru. Frank Pi- 
telka offered helpful comments on the MS. 
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Paracas Rejoined--Do Shorebirds Compete in the Tropics? 
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In our study at Paracas, Peru (Duffy et al. 1981)ß we 
predicted that if migratory shorebirds are limited 
through competition on tropical wintering groundsß 
then increased shorebird densities during the boreal 
winter would result in (1) shifts in habitat usageß (2) 
shifts in foraging behaviorß (3) a shift toward feeding 
over a wider range of the tidal cycle, and (4) reduc- 
tions in prey abundance. We found no changes in 
microhabitat usageß no changes in tidal usageß and 
no overall decrease in prey abundance. We found 
greater usage of one major habitat by several species 
during the boreal winter. We listed six factors (in- 
cluding territoriality) that may have led to our re- 
sults. 
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During a brief visit to Paracas in March 1982, Myers 
and McCaffrey (1984) recorded territorial behavior in 
I0 of 17 species at Paracas, and they recorded non- 
territorial aggression in 8 of these 10 species. From 
this they argue that territoriality and aggression may 
be limiting mechanisms at Paracas. They further state 
that our study was, at bestß a weak test of the com- 
petition hypothesis. We first address their observa- 
tionsß and then we address their comments on our 
work. 

Shorebirds may benefit from territories "by pre- 
venting others from cropping their food" (Myers and 
McCaffrey 1984). Myers and McCaffrey have not 
shown that birds were defending feeding territoriesß 
however. Hamilton (1959) found that during the 
springß south of the breeding groundsß only a small 
proportion of Pectoral Sandpipers (Calidris melanotus) 
established territories, and these were all male birds. 

This suggests that other factorsß such as hormonal 
levels, may govern territorial behavior in the spring. 


