
REFERENCES 

Abranson, M. 1979. Vigilance as a factor influencing flock formation 
among Curlews Numenius arquata. Ibis 121: 213-216. 

Baker, M.C. & Baker, A.E.M. 1973. Niche relationships among six 
species of shorebirds on their wintering and breeding range. 
Ecological Monographs 43:193-212. 

Burton, P.J.K. 1974. Feeding and the feeding apparatus in waders: 
a study of anatomy and adaptations in the Charaddi. British 
Museum Natural History. 

Cramp. S. & Simmons, K.E.L. 1983. The birds of the Western 
Palearctic. Vol. III. Waders to gulls. Oxford Univ. Press. 
Oxford. 

Davies, N.B. 1982. Behavior and competition for scarce resources, 
Pp• 363-380. In: King's College Sociobiology Group (eds), 
Current Problems in Sociobiology. Cambridge University 
Press. Cambridge. 

Dawkings, R. 1980. Good strategy or evolutionary stable strategy? 
Pp. 331-367. In: Barlow,G.W. and Silverberg, S.(eds). 
Sociobiology beyond nature. Westview Press. Colorado. 

Goss-Custard, J.D. 1969. The winter feeding ecology of the 
Redshank ( Tringa totanus). Ibis. 111: 338-356. 

Marshall, W. 1981. The feeding behaviour and ecology of the 
Turnstone Arenaria interpres on a rocky shore and in 
captivity. Unpublished Ph.D. Thesis. University of 
Edinburgh. 

Martinez-Vilalta, A. 1984. La invernada de limfcolas en el Delta del 

Maynard-Smith, J. 1982. Evolution and the Theory of Games. 
Ebro. Tesina de Licenciatura. Univ. Barcelona. 

Maynard-Smith, J. 1982. Evolution and the theory of games. 
Cambridge University Press. Cambridge. 

Metcalfe, N.B. 1989. Flocking preferences in relation to vigilance 
benefits and agression costs in mixed-species shorebird 
flocks. Oikos 56: 91-98. 

Paulson, D.R. 1990. Sandpiper-like feeding in Black-Bellied 
Plovers. Condor92: 245. 

Pienkowski, M.W. 1978. Differences in habitat requirements and 
distribution patterns of plovers and sandpipers as investigated 
by studies of feeding behaviour. Verh. ore. Ges. Bayern. 23: 
105-124. 

Puttick, G.M. 1979. Foraging behaviour and activity budgets of 
Curlew Sandpipers. Ardea 67:111 

Pyke, G.H., Pulliam, H.R. & Charnov, E.L. 1977. Optimal foraging: 
a selective review of theory and tests. Quart. Rev. Biol. 52: 
127-154. 

Schoener, T.W. 1971. Theory of the feeding strategies. Ann. Rev. 
Ecol. Syst. 11: 369-404. 

Silliman, J., Scott, M., Ills, G. & Alden, S. 1977. Effect of flock size 
on foraging activity in wintering sanderlings. Wilson Bulletin 
89: 434-438. 

Whitfield, D.R. 1990. Individual feeding specializations of wintering 
turnstone Arenaria interpres. J. Animal Ecol. 59:193-211. 

Waite, T.A. & Grubb, T.C. 1988. Copying of foraging locations 
in mixed-species flocks of temperate-decidous woodland 
birds: an experimental study. Condor90: 132-140. 

Census-efficiency for breeding Common Sandpipers Actitis 
hypoleucos 

D.W. Yalden & P.K. Holland 

Yalden, D.W. & Holland, P.K. 1993. Census-efficiency for breeding Common Sandpipers 
Actitis hypoleucos. Wader Study Group Bull. 71: 35-38. 

The relative efficiency of detecting Common Sandpipers during each week in the breeding 
season was estimated by repeated observations of a colour-ringed study population. We were 
most likely to detect territories (78% detection) during the middle of May, but census efficiency 
was consistently greater than 50% throughout the central nine weeks of the breeding season. 

D.W. Yalden, Dept of Environmental Biology, University, Manchester M13 9PL, UK. 
P.K. Holland, Rennie Court, Brettargh Drive, Lancaster LA 1 5BN, UK. 

INTRODUCTION 

In designing any censusing programme, it is useful to 
know how detectability of the target species varies with 
time. Thus Reed et aL (1985) showed that moorland 
waders are less detectable during the middle of the day 
than in the early morning (pre-09.00) or evening (post - 
18.00); intensive studies can therefore be arranged to 
exploit these periods when the birds are more obvious, 
and extensive moorland surveys avoid them in order to 
achieve even coverage. Similarly Yalden & Yalden (1991) 
demonstrated that Golden Plovers Pluvialis apricaria are 
best detected in June, when they are guarding hatched 

chicks, but are mostly overlooked in mid-April to mid-May 
when they are incubating. Common Sandpipers also 
seem to be rather cryptic during incubation, especially 
during the fourth week of May, though to a less extreme 
extent than Golden Plovers. This note is an attempt to 
quantify that impression. 

METHODS 

Our study area and the population dynamics of our study 
population have been described elsewhere (Yalden 1986; 
He!!and & Ya!den !99!). Between 7 (! 992) and 22 (!977) 

35 



pairs of Common Sandpipers occupy about 10 km of the 
Rivers Ashop and Alport, Derbyshire, UK (c 53ø24'N, 01ø 
47'W; NGR SK1489). About 75% of the birds are colour- 
ringed and can therefore be recognised in the field. For 
this paper, survey results for 1987-1992 have been 
analysed. Even coverage of the whole study area, from 
the fourth week of April to the second week of July, was 
attempted on a weekly basis in these years. The total 
number of territories occupied each year was assessed at 
the end of each season; occupation was assumed if a pair 
was present at least once, or a single bird at least twice. 
The results of each week's survey were then reassessed 
to establish whether each territory had been detected on 
each occasion, and whether both of the pair or only one 
per bird had been seen. Surveys were assigned to 
weeks, for comparison across years, the fourth "week" of 
each month being variably of 9 or 10 days. 

RESULTS 

Detectability of Common Sandpipers was quite good 
throughout the breeding season, with over 50% of the 
territories being registered, averaged across the years, in 
all weeks from early May to early July. The best results 
were achieved in mid May; median values (across the six 
years) were 78.1% and 77.5% of territories detected 
(Figure 1), with a range from 62.5% in 1989 to 100% in 

Figure 1 (a) Percentage of Common Sandpiper Actitis hypoleucos 
territories detected in successive weeks of the breeding season. 
Median values and the ranges for the six breeding seasons 1987- 
1992 are shown. (b) Similar results for the percentage of individual 
birds detected (assuming 2 birds per territory). 
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1990. During incubation in late May however, survey 
efficiency was lower; only 57.5% of territories were found 
and this drop was statistically significant (Wilcoxon paired 
sample test between third and fourth weeks of May, n=6, 
T=0, p<0.05). 

Detection of individual birds, rather than territories, shows 
a more variable pattern (Figure lB). As with territories, 
detectability is high in mid-May; assuming that there 
should be two birds per territory, 67.1% and 64.6% of 
them were detected in those weeks. Fewer than half of 

them were detected during the next three weeks, but a 
second peak of detectability, 64.2%, occurred in the third 
week of June when many parents were guarding young 
chicks (Yalden & Holland 1992). Detectability of birds, as 
of territories, then fell away as failed breeders left and as 
young fledged and then left their breeding territories with 
their parents. 

Why was survey efficiency so rarely 100%? Detailed 
records for the best period, the second week of May, are 
presented in Table 1. Of 98 territory-visits in that period, 
76 (77.6%) were apparently occupied, mostly by both of 
the pair. The 22 (22.4%) failures to detect the occupants 
are the interesting records. In two cases, the territories 
had been occupied earlier in the season but birds were 
not seen on this or any later date; they are scored as 
failures, and the birds might have died, or moved 
elsewhere. Eight of the territories were only occupied 
later in the breeding season - late arrivals. In twelve 
cases, however, the birds were seen both before and after 
this date, so were genuinely missed on the occasion in 
question; even in the period of peak detectability, in a 
familiar study area and with observers experienced in 
censusing this species, one must expect to miss 13.6% 
(12/88) of the occupied territories. 

It is interesting to analyse the detailed records for the 
fourth week of May in the same way (Table 2). Of 117 
territory-visits in this period, 69 (58.9%) were detected, 
but in only 24 were both of the pair seen, a significant• 
smaller proportion than in the second week of May (X'-= 
16.37, p<0.001). Where only a single bird was seen, 19 
were males, 20 were females and 6 could not be scored 
(not seen well enough to read the rings, or unringed in a 
territory where neither bird was ringed). The presence of 
a single bird in a territory implies that its mate was 
incubating, and the even numbers of males and females 
strongly suggests that they share this duty equally, as 
they do guarding of the young chicks (Yalden & Holland 
1992). Of the 48 (41.1%) territories not detected at this 
time, 19 later had hatched young and another 20 were 
occupied on later occasions, so these 39 territories 
escaped detection even though they were (still) occupied. 
Only nine territories escaped detection because they were 
in fact, apparently deserted by this date (occupants had 
been seen earlier in the season, but were not seen on this 
or any later date). 
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Table 1. Detailed results of censusing Common Sandpiper Actitis hypoleucos territories during the second week of 
May (the "best" censusing week) (n = number of territory visits)ø 

Year (n) Detected Missed 

pair male only female indet. single failed? late arrival missing 
only 

1987 (14) 9 2 1 - 2 

1988 (32) 12 3 5 3 - 1 8 

1989 (16) 6 3 - 1 1 3 2 

1990 (13) 12 1 - - - 

1991 (12) 9 1 - - 2 - 

1992 (11) 5 2 1 1 2 

Total (98) 53 12 7 4 2 8 12 

76 (77.6%) 22 (22.4%) 

Table 2. Detailed results of censusing Common Sandpipers Actiris hypoleucos territories during the fourth week of 
May (peak incubation period) (n = number of territory-visits). 

Year (n) Detected Missed 

pair male female only indet. single failed? present yet to 
only hatch 

1987 (20) 4 2 4 3 2 5 

1988 (15) 2 5 4 - 2 2 

1989 (25) 7 4 1 - 3 4 6 

1990 (26) 5 4 8 1 7 1 

i 99i (24) 5 4 2 1 4 5 3 

1992 (7) ! - 1 1 2 2 

Total (117) 24 19 20 6 9 20 19 

69 (58.9%) 48 (41.1%) 
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DISCUSSION 

In many respects, Common Sandpipers should be easy 
birds to census. They are tied to easily recognised and 
easily traversed linear habitats, and defend short lengths 
(150 - 200 m) of these as their territories. During territory 
establishment in early May, they are quite conspicuous, 
often vocal, in defence of their territory, and both birds in 
the pair defend it against their neighbours. Even so, 12% 
of the territories may be missed by a single-visit census. 
By late May, when birds are incubating, one of the pair is 
usually detected in the territory, though 36% of the 
territories still occupied at this time may be overlooked by 
a single-visit census. In June, with many of the still- 
occupied territories having parents noisily guarding their 
chicks, detectability rises again. By this time, however, 
early-failed breeders are already leaving their territories, 
so that overall detection rates are beginning to fall off. By 
the second week in July, it is no longer worthwhile to 
attempt to census breeding Common Sandpipers in the 
Peak District, and our visits after this time are usually 
targetted at checking the progress of late (second clutch) 
breeding attempts. 

The most important practical points to be made are, firstly, 
that Common Sandpipers should be censused in terms of 
territories not birds: a territory may be revealed either 
because a pair is seen, or by the presence of a single 
bird. Secondly, censusing any time between early May 
and the end of June (in British latitudes, at least) should 
give a reasonable estimate of the population, though the 

fourth week of May gives a poorer estimate than the 
weeks either side. Thirdly, if only a single visit is possible, 
the second week of May should provide a good population 
estimate, probably 80% of the true value. Alternatively a 
visit in the third week of June should locate 70% of the 

territories, and a visit then would also reveal information 
on breeding success; records should be differentiated into 
"alarming" adults (guarding chicks), pairs (probably failed) 
and single territory occupants (mate still incubating a late 
clutch). 
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