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Synoptic monitoring for migrant insect pests in Great Britain and Western
Europe. VII. Annual population fluctuations of macrolepidoptera over Great
Britain for 17 years.

I. P. WOIWOD and KATHRYN J. DANCY*

Abstract

Annual estimates of the relative population sizes over Britain for all species of
macrolepidoptera sampled by the light trap network of the Rothamsted Insect
Survey have been made for the 17 years from 1968-1984. Plots are presented of
these annual estimates for the 375 species which have occurred in every year
during the period. These plots provide important information on large scale
trends against which regional changes and local population fluctuations can be
assessed.

Introduction

Since 1960 light traps of standard Rothamsted design have been operated as part of the
Rothamsted Insect Survey for monitoring aerial insect populations of moths (Taylor, 1974,
1986). All macrolepidoptera have been identified routinely from the samples obtained by
this network of light traps which have mainly been operated and the catches often identified
by volunteers (Taylor, French & Woiwod, 1978). With the aid of such help a large database
has been developed containing information on over 600 species of macrolepidoptera from
over 300 sites throughout Britain and amounting to more than 1600 site-years of data.

In number of species, sites, geographical coverage and timescale this quantitative
database is unique for any large group of terrestrial invertebrates anywhere in the world.
Although such data has many ecological applications they were originally collected for two
principle purposes. The first was to provide comparative information for the study of spatial
population dynamics. The data has already been used extensively for this purpose resulting
in a series of publications containing and analysing spatial population parameters of moths as
well as other groups of organisms (e.g. Taylor, Woiwod & Perry, 1980; Taylor & Woiwod,
1982; Woiwod & Taylor, 1984).

The second original objective was to monitor long-term changes in moth populations
throughout Great Britain so that significant changes could be detected as they occurred and
then related to known environmental factors such as agricultural practice, pollution and
urbanization. Because of the annual variability and cyclic nature of some insect populations
long series of data are required to detect such significant changes with any statistical validity
and these data are only now becoming available. However, some preliminary results have
already been published (Taylor, French & Woiwod, 1978; Woiwod, 1981; Taylor, 1986) and
analytical methodology developed (Taylor, Kempton & Woiwod, 1976; Taylor, 1978).

The use of the database for long-term environmental monitoring is currently being
developed in more detail. For the analysis of changes in single species at long running sites or
over limited areas it is necessary to know of any widespread population changes so that the
relevance and scale of local changes can be assessed. For this purpose annual estimates of
total relative population size over Great Britain have been made by the integration of
mapping grids for all species sampled by the Survey. In this paper plots of such estimates are
given for the 17 years from 1968 to 1984 for the 375 species which have occurred in samples in
every year and whose taxonomic separation has been adequate over the 17 years. Because of
the large number of species and the consideration which needs to be given to the biology of
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individual species, detailed statistical evaluation of large scale trends will be published
elsewhere. However, visual inspection of the plots will often enable preliminary assessment
of significant changes which have occurred and provide an important source for future
analysis. It should be noted that because of differential attraction of moth species to light
such estimates are of relative population size only and should not be used for comparison
between species without care.

Integrated totals of macrolepidoptera populations

Annual relative total populations of macrolepidoptera over Great Britain have been esti-
mated by integrating the mapping matrix produced by the SURFACE II program (Samp-
son, 1975). In effect the program interpolates logged sample values on to a regular grid using
astandard distance weighted mean alogorithm, the inverse distance squared has been found
to give reasonable values in a large number of studies and has been used here. Such
interpolation is necessary for irregularly spaced samples where there is some change in
sample sites between occasions (Woiwod, 1982, 1986; Woiwod & Tatchell, 1984). Examples
of maps produced by this method are shown in colour in Taylor (1986, Plate 1) for three moth
species over a ten year period. The total population estimates are thus the integrated area of
such maps over a 17 year period. The actual size of each element in the map matrix was
chosen to be 10 kms square, there were 2291 of these elements for each map so the mean
number per trap of a particular species per 10 km square could be calculated from the
estimated total population, assuming the particular species occurred throughout Britain.
Because absolute correction factors are not available to turn light trap catches into actual
densities and different species are known to be attracted to light with differing efficiencies,
all estimates of density or population size are only relative. This will be no problem for the
intra-species annual comparisons presented here but inter-species comparisons should not
be made uncritically.

Not until 1968 were sufficient sites in operation (51) to make mapping a feasible proposi-
tion. The annual distribution and number of trapping sites are given in Taylor er al. (1985,
Fig. 1) from 1968 to 1981 ranging from 51 sites to a maximum of 126 in 1976. Comparable
maps have not been published for 1982, 1983 or 1984 but the number of sites are 81, 73 and 61
respectively.

Figures 1 to 25 show these annual relative total population estimates for Britain for 375
species of macrolepidoptera. These include all species which occurred in all 17 years and for
which identification was consistent throughout the period. It will be noted that populations
of less than two on the logarithmic axis often exhibit greater annual variability than values
over two. This mainly results from the low numbers of individuals in samples for these years
and therefore often reflects a particular sensitivity to catches from a few sample sites. The
numbers and names of species in the figures are those given in Taylor et al. (1981) and Taylor
et al. (1985). The Kloet and Hincks’ Latin name has been used throughout.
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Fics 1-25. Relative log total populations of 375 macrolepidoptera species over Great Britain estimated from
light trap catches of the Rothamsted Insect Survey by integration of Surface II mapping grids. The relative
total population is plotted on a log,, scale. Annual estimates are plotted for the 17 years 1968-1984.
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