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Counts of seabirds at sea are sometimes made without 
defining an outer transect width or measuring the distance to 
each sighting. These counts can be converted into indices of 
abundance by expressing them as birds per unit time or per 
distance travelled. If the relative motion of flying birds is 
taken into account, then the comparability of such indices 
can be improved. In addition, the relative density of birds in 
flight and on the water can be estimated. We present meth­
ods for doing this, based on knowledge of flight speeds and 
range of detectability. We examine the sensitivity of our esti­
mates to variation in input values and show that, provided 
that species are ranked in the correct order according to 
their detectability, then our corrected indices must be an 
improvement over uncorrected valuesln making inter­
specific comparisons. 



Introduction 

Surveys of seabirds at sea have been carried out over 
large areas during the past 15 years (King 1974, Brown et al. 
1975, Powers 1982, Tasker et al. 1984). The intention of 
these surveys has been to identify the distribution and rela­
tive abundance of seabirds, partly to assess the possible im­
pact of off-shore oil developments. Early surveys, including 
the Canadian Wildlife Service (CWS) sponsored PIROP 
(Programme integre des recherches sur les Oiseaux Pelagiques), 
were based on observations of 10 min duration made over a 
variety of arcs of observation and without any fixed transect 
width. This type of survey has the advantage that it does not 
depend on the observer's being able to estimate transect 
width or handle a range finder. Consequently inexperienced 
observers can make a contribution, an important factor in 
taking advantage of every opportunity to collect observations 
over extensive areas. 

Results from surveys not using a fixed transect width 
have normally been expressed either as birds per unit time or 
as birds per linear kilometre. Both methods are used as 
indices of bird densities, but both have attendant drawbacks. 
When observations are expressed as birds per unit time there 
is a high variance caused by the speed of the ship. However, 
the correction to birds per linear kilometre takes no account 
of the fact that at slow speeds most flying birds counted enter 
the observer's field of observation by virtue of their own 
motion rather than that of the ship. 

These problems have been considered by most 
writers who have dealt with seabird observations at sea (see 
references in Tasker et al. 1984). In all cases the possibility of 
producing a better index of abundance by introducing 
factors other than time and ship's speed have been rejected 
because additional variables (range of detection, flight speed) 
could not be measured with sufficient precision to make the 
effort worthwhile. Intensive surveys of seabirds carried out 
over the past 10 years have generally involved use of a fixed 
transect width or estimation of the distance at which birds 
were observed (Ainley and Boekelheide 1983, Tasker et al. 
1984, Weins^a/. 1978, Briggsrf al. 1985). In all cases they 
have been dependent on a corps of trained observers. 

Here, we attempt to provide a better index of abun­
dance, one which has a lower variability and which allows 
quantitative comparisons to be made between observations at 
different ship speeds and between the abundance of differ­
ent species. We believe that information currently available 
on range of detection and flight speed, though crude, still 
allows us to make a big improvement on indices used pre­
viously. To test the robustness of our index when imprecise 
input parameters are used, we have examined the effect of 
errors in input parameters on the resulting indices for sever­
al simulated cases. We have also compared the performance 

of our index to that of the birds-per-linear-kilometre index 
(hereafter, linear index). 

In practice the problem presented by transect 
censuses of seabirds at sea differs from other line transect 
estimates of birds only in that a large proportion of the birds 
encountered are in flight. This makes it important to use a 
density index that incorporates the movement of flying birds 
into the transect area during the course of the transect. 
Although a considerable literature is available on line and 
belt transects for terrestrial birds (see Anderson et al. 1976, 
Jarvinen and Vai'sanen 1975, Sen et al. 1974, Burnham et al. 
1980, and references in Ralph and Scott 1981) these methods 
do not take into account bird movements unrelated to the 
observer. 




