
The return of the Sparrowhawk 
/. Newton and M. B. Haas 

In the years around 1960, the Sparrowhawk Accipiter nisus became 
extremely scarce over much of Britain. Its sudden decline was attributed 

to the widespread agricultural use of organochlorine pesticides, which 
contaminated its prey. Since then, the use of some of these chemicals has 
been progressively reduced, and the Sparrowhawk has largely recovered in 
numbers and returned to areas from which it was eliminated. This paper 
aims to document the population changes in relation to trends in organo
chlorine usage. The data on population trends are from detailed studies in 
particular localities, and records of local birdwatchers and in county bird 
reports; data on pesticide usage are from agricultural sources (specified 
below), while those on pesticide levels in Sparrowhawk carcases are from 
the long-term monitoring programme at Monks Wood Experimental 
Station. 

Previous data on the population decline were given by Prestt (1965) and 
Newton (1974, 1979); on the recovery by Sharrock (1976) and Marchant 
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(1980); and on the pesticide aspects by Ratcliffe (1970), Newton & Bogan 
(1974, 1978) and Cooke et at. (1982). Far less detail is available on national 
population changes for the Sparrowhawk than for the Peregrine Falco 
peregrinus , so it is not possible to trace the recovery in the same detail as did 
Ratcliffe (1980) for the latter species. 

The chemicals and their uses 
DDT came into widespread agricultural use in the late 1940s. It has since 
been freely used throughout the country against many insect pests of 
various types of crop, mainly on top fruit (against several pests), brassicas 

Fig. 1, Changes in status of Sparrowhawks Accipiter nisus in relation to agricultural land use and 
organochlorine use 

Agricultural map (left) indicates proportion of tilled land, where almost all pesticide is used. 
Sparrowhawk map (right) shows status in different regions and time periods: Zone 1— 
Sparrowhawks survived in greatest numbers through height of 'organochlorine era' around 
1960, population decline judged at less than 50% and recovery effectively complete before 
1970; Zone 2—population decline more marked than in Zone 1, but recovered to more than 
50% by 1970; Zone 3—population decline more marked than in Zone 2, but recovered to more 
than 50% by 1980; Zone 4—population almost extinct around I960, and little or no recovery-

evident by 1980 
In general, population decline most marked, and recovery latest, in areas with greatest 
proportion of tilled land (based on agricultural statistics for 1966). Picture in 1970 broadly 
agrees with that derived from Atlas survey (Sharrock 1976), but latter concerned with 

distribution and not with status 
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24. Female Sparrowhawk Accipiter nisus at bathing pool, Staffordshire, September 1972 
{R.J. C. Blrwitt) 

(against flea beetles and caterpillars) and cereals (against leather-jackets). 
In the physical environment, and in the animal body, most DDT rapidly 
degrades to DDE: both compounds are of low direct toxicity to birds, but 
DDE causes shell-thinning (and hence egg breakages) and embryo 
mortality, thus lowering breeding success (Cooke 1973; Newton 1979). 
Another organochlorine, commonly known as gamma-BHC, HCH or 
lindane, came into use at about the same time; it is much less persistent 
than DDE, and, although often present in bird tissues, is not known to have 
had adverse effects on populations. 

The more toxic cyclodiene organochlorines, including aldrin, dieldrin 
and heptachlor, came into wide use after 1955. They were used mainly 
against pests in the soil: as seed-dressings on cereals and other crops, on 
brassicas against cabbage root-fly, on potatoes against wire-worms, and on 
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Fig. 2. Population trend of Sparrowhawks Accipiter nisus in particular areas, from numbers of 
sightings reported to county bird recorders (left), or by numbers of nests found (or % sites 
occupied) in particular localities (right). Successive major restrictions on aldrin/dieldrin use 
occurred from 1962, 1965 and 1975. Population recovery occurred earlier in western than in 
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eastern areas, but, once started, was at first rapid, then slowed to reach a plateau, presumably 
as habitat became filled again. (Records for Hertfordshire supplied by T. James; for 
Northamptonshire by P. W. Richardson; for Bedfordshire from Smith (1979) and by 

B. Nightingale; and for Cambridgeshire from annual reports of Cambridge Bird Club) 
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various minor crops against other pests. Their usage has thus been greatest 
in those (mainly eastern) regions with the greatest proportion of arable 
land. They are particularly harmful to wildlife because of the large-scale 
direct mortality they cause, especially of seed-eating birds and their 
predators. The active ingredient in dieldrin is known as HEOD, and this 
compound is also produced in the environment or in the animal body from 
aldrin. So, on finding HEOD in a bird, it is not possible to tell how much 
was from dieldrin and how much from aldrin. In the years since 1962, 
successive government restrictions have progressively curtailed the use of 
these cyclodienes. In 1962, they were 'banned' from use on spring-sown 
cereals; in 1965 from sheep-dips and other minor uses; and in 1975 from 
autumn-sown cereals. After that date, the remaining uses were chiefly on 
brassicas and root crops. Heptachlor was used hardly at all after 1966. 

The restrictions were not legal bans, but 'voluntary' agreements 
involving manufacturers, distributors and users, and there was no legal 
comeback on any farmer who chose to ignore them. Most restrictions did 
not lead to sudden reductions in usage, but rather to steady declines over a 

Fig. 3. Organochlorine levels in livers of Sparrowhawks Accipiter nism from different localities, 
based on carcases examined at Monks Wood Experimental Station. DDE for 1963-80; HEOD 
for 1963-76. All birds included, irrespective of year, season or cause of death. Maps indicate 
widespread contamination of Sparrowhawks with these pesticides. Because DDE is less toxic 
than HEOD, birds can accumulate higher levels of DDE: high or low levels were found in most 
parts of Britain, but almost all Sparrowhawks in extreme southeast England (area of heavy 
DDT use in orchards) had high levels. For HEOD, proportion with high residues was greatest 

in areas with most arable land, especially in east 
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period of years. Thus, although dieldrin had been banned in sheep-dips for 
15 years, analyses of wool samples showed that some farmers were still 
using this chemical in 1980 (unpublished data). Similarly, DDT was no 
longer recommended for use on top fruit after 1976, but orchard surveys 
revealed extensive usage after this date (Sly 1981), and it is still advertised 
for horticultural use. 

Since manufacturers do not disclose their sales, information on organo-
chlorine usage in Britain has resulted chiefly from periodic farm surveys by 
the Ministry of Agriculture for England and Wales and by the Department 
of Agriculture and Fisheries for Scotland. These surveys, done on a 
sampling basis, gave national estimates of the area of each crop treated with 
different chemicals. From these figures, the total quantities applied were 
calculated (table 1, based on Strickland 1966; Wilson 1969; Sly 1977, 1981; 
and Cutler 1981). In addition, analyses of human food and of wildlife 
species have given trends in residues over time. The surveys revealed a 
decline in DDT usage during the 1960s, and a further slight decline in the 
early 1970s, although, in some regions, DDT usage increased again 
between 1974 and 1977 (Cutler 1981); the main point, however, was of 
continued substantial DDT usage in Britain throughout this period. The 
same statistics revealed a progressive and marked decline in the use of 
aldrin and dieldrin between the early 1960s and the late 1970s, particularly 
after 1975, following the latest restriction on use on cereals. Such figures 
probably reflect the broad trends, but their reliability has been questioned. 
Among other things, they depend on the honesty of farmers, and there may 
have been somewhat greater use of organochlorines in recent years than 
these official data suggest. Only three out of 81 brassiea-growers 
interviewed independently in Lincolnshire in 1978 did not use DDT (Tait 
1983). 

25. Sparrowhawk Accipiler nisus with prey (Starling Slurnus vulgaris), Cornwall. May 1982 
(G. P. Sultan) 
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A further set of restrictions came into effect in 1981, applicable to all EEC 
countries, and aimed to phase out completely the use of organochlorines in 
agriculture, except for very limited purposes for which no reasonably priced 
alternative was available (in Britain, DDT is still recommended against 
leather-jackets in cereals, and against chafer grubs and cutworms, while 
aldrin also has a few small-scale uses). These restrictions are again 
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Fig. 4. Levels of DDE (upper) and HEOD (lower) in livers of Sparrowhawks Accipiter nisus 
received at Monks Wood Experimental Station, 1963-81. All Sparrowhawks included, 
irrespective of region, season or cause of death. Lines show three-year moving geometric 
means of residue levels; note wide variation in residue levels in Sparrowhawks from particular 
years, and lack of any long-term decline nationally in DDE levels over 20-year period, but 

marked decline in HEOD residues, especially after 1975 
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voluntary, so it remains to be seen how effective they will be on chemicals 
that can be bought and stockpiled. Meanwhile, dieldrin continues to be 
used in moth-proofing and wood-preservation. 

It is not just the usage pattern of organochlorines that affects the levels in 
wildlife, but also their persistence, the very quality which makes them so 
effective as pesticides. Recent analyses of uncultivated orchard soils showed 
only a negligible decline in DDT-type residues (especially DDE) during 13 
years after DDT was last used; and the expected 'half-life' (when concen
trations in the soil should have decreased to one-half) was estimated at 57 
years (Cooke & Stringer 1982). So, even if use of DDT was stopped 
tomorrow, soil-dwelling organisms would remain a source of residues to 
Sparrowhawk prey species for decades to come. HEOD is much less 
persistent, with a half-life in soil estimated at four to seven years (Anon 
1964; Edwards 1966). Organochlorines can disappear more rapidly from 
animal bodies than from the physical environment, but again DDE lasts 
longer than HEOD. For example, in pigeons (Columbidae), the half-life of 
DDE has been estimated at about 240 days, compared with 47 days for 
HEOD (Walker 1983). These rates vary between species, and with the 
condition of the individual. Following a complete ban on DDT use in West 
Germany, DDE levels in eggs of Goshawks A.gentilis took six years to fall by 
half (Ellenberg 1981). 

It is partly their persistence that makes these chemicals significant to 

26. Male Sparrowhawk Accipiter nisus at plucking post, Staffordshire, May 1973 {R.J. C. 
Blewitt) 
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Fig. 5. Trends in residue levels in livers of Sparrowhawks Accipiter nisus from different zones 
{1-4 in fig. I), as shown by five-year moving geometric means, each period starting at year 
shown. To assess time trends, residue levels from all individuals regressed on year. For DDE 
(left), no significant change in levels detected lor any zone or for Britain as a whole. ForHEOD 
(right), downward trend emerged as significant in three of four zones (not Zone 3) and in 
Britain as a whole. It was also significant lor Zones 1 and 2 for period from 1975 on, when last 

wildlife, but also their high fat solubility, enabling them to accumulate in 
animal bodies and to pass from prey to predator. They are also dispersed in 
animal bodies and in wind and water currents, so reaching remote areas. 
Thus, no Sparrowhawk anywhere in Britain is likely to be free from risk of 
contamination: indeed, none of the 500 birds and 1,500 eggs analysed in 
Britain since 1963 was devoid of residues. 

Contamination of Sparrowhawks 
Organochlorine chemicals reach Sparrowhawks by several routes. When 
used in seed-dressings, the grain may be eaten by a finch or other seed-
eater, which in turn may be consumed by a hawk. When used as sprays, the 
contaminated leaves may be eaten by a pigeon, or the pesticide which 
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reaches the soil may be taken up by worms or other invertebrates, which 
may be eaten by a Blackbird Turdus merula or Starling Sturnus vulgaris, which 
may in turn fall prey to a hawk. With such persistent chemicals, this process 
can take weeks, months or even years after spraying occurred. Even the 
pesticide which drifts onto the foliage of woodland trees is likely to be 
consumed by caterpillars, and thence, via insectivorous birds, find its way 
to Sparrowhawks. There is literally no prey species a hawk could eat 
without risk of some contamination, and none of the bird species analysed 
in the last 20 years has been found to be free from organochlorine residues. 
Levels vary between species, according to their feeding habits, and between 
areas, depending on local usage. 

Farther down the food-chain, different organisms again vary in their 
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organochlorine content, and hence in the contamination risk that they pose 
to their ultimate predators. Not unexpectedly, insects in general are very 
sensitive to DDT and die when they contain anything more than the 
minutest amount; they are not, therefore, a major source of residues. On the 
other hand, earthworms and molluscs are relatively insensitive, so are good 
carriers of residues, and thus a major source of contamination for Black
birds and other Sparrowhawk prey. Worms and molluscs often contain ten 
or more times as much residue as do insects in the same area (e.g. Davis & 
Harrison 1966; Davis & French 1969). Prey-birds which eat worms and 
snails generally contain more residue than do insectivores, and these con
tain more than do seed-eaters, unless these seed-eaters happen to have fed 
on treated grain. The differences between these groups are sometimes 
enormous; for example, in the mid 1960s, Blackbirds and thrushes from 
orchards could contain several hundred ppm DDE in their livers, while 
herbivorous Bullfinches Pyrrhula pyrrhula in the same places contained only 
0.1 ppm (Wilson 1969). Hence, certain food lines pose greater threats to 
Sparrowhawks than others, and individual differences in diet could well 
account for some of the marked individual differences in contamination 
levels in hawks. 

A Sparrowhawk breeding in some remote forest may be less directly 
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Fig. 6. Shell-thickness index of British Sparrowhawks Accipiternisus, 1870-1980. Shells became 
Each spot represents mean shell index of a clutch, and more than 1,500 clutches are repre-
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exposed to organochlorines than one on farmland, but it cannot avoid 
them. At the time of spraying, the chemical will drift on the wind and reach 
places far removed from the fields being treated; over the ensuing weeks, 
more of the chemical will evaporate and get carried elsewhere on air 
currents, or pass into stream water and get dispersed in solution or on 
sediment. Perhaps most important, however, some of the birds eaten by 
Sparrowhawks in remote forests may themselves have fed on treated land; 
they could include migrants from other parts of the world, or local Chaf
finches Fringilla coelebs and pigeons which move out of the forest to feed on 
nearby farmland. In these ways, persistent chemicals become widespread, 
and, although they may be at greatest concentration on farmland, they are 
present in soils, water and wildlife throughout the country. 

Population decline 
It is hard to date the decline in Sparrowhawk numbers precisely, because 
most observers noticed it only after it had happened. Several observers at 
that time, however, were keeping an annual check on a number of nesting 
places in particular areas. In three intense arable areas of southeast 
England, the first signs of decline were apparent around 1950 (after DDT 
came into widespread use, but before the cyclodienes). In these, and four 
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thinner abruptly from 1947, coincident with widespread introduction of DDT in agriculture. 
sented from all regions of Britain (shells available in museum and private collections). 
Newton (1979) 
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27. Female Sparrowhawk Accipiler nisus at nest with eggs, Staffordshire, June 1973 (R.J. C. 
Blewitt) 

other areas, the major crash in numbers came after 1955, dated in all seven 
areas between 1957 and 1960: a time when both DDT and cyclodienes were 
in wide use. By 1960, the decline had become evident to birdwatchers at 
large; it affected almost the whole of Britain and was particularly marked in 
eastern districts, from some of which the species seemed to disappear 
altogether, although it was previously widespread and relatively common 
(Prestt 1965). 

The usual annual mortality of adult Sparrowhawks in a stable 
population is about 34% (Newton et at. 1983). Even if a population 
produced no young, two years would therefore be needed for that 
population to decline to 43% of its former level, and five years for it to 
decline to 13%. Over much of Britain, the decline was more rapid than this, 
so it must have involved not only reduced breeding success (from shell-
thinning), but also increased mortality, as subsequently confirmed by 
Dobson (1981) from ring recoveries. In fact, the decline coincided with the 
finding of many dead Sparrowhawks, some near newly sown grain fields, 
often together with large numbers of seed-eating prey. Other Sparrow-
hawks almost certainly accumulated HEOD residues less rapidly from 
other birds, not just from seed-eaters contaminated at sowings. It was thus 
possible to link the first signs of a decline in Sparrowhawks with DDT in 
areas where the use of this chemical is likely to have been particularly 
heavy; and the major crash in Britain as a whole with sudden and acute 
poisoning resulting from cyclodiene usage, mainly as cereal seed-dressings. 
The low point in the population was probably reached between 1960 and 
1963, depending on the area. 



The return of the Sparrowhawk 61 

28. Male Sparrowhawk Accipiltr nims flying away from nest with incubating female, Stafford
shire, May 1973 {R.J. C. Bltwill) 

Fig. 1 shows those regions where Sparrowhawks survived this period in 
good numbers and where, in retrospect, the decline could be judged at less 
than 50%. The map largely agrees with one produced by Prestt (1965) from 
a questionnaire survey at the time, but it differs in certain parts, because of 
the incorporation of additional data. On the whole, Sparrowhawks sur
vived best in those areas where agriculture was least intense, and where 
organochlorine use was least. For the rest of Britain, the decline was 
progressively more marked from west to east, as the proportion of tilled 
ground increased. In some parts of the west, however, such as the flat 
cultivated land between the rivers Mersey and Ribble, Sparrowhawks 
almost disappeared; while in parts of the east, such as the Breckland of East 
Anglia, they survived in small numbers through the worst period, as they 
also did in the New Forest near the centre of the south coast. These 
exceptions again corresponded with local exceptions (i.e. extensive forest 
areas) in the agricultural pattern of the region. In general, decline was 
marked in any area where at the time more than 20-30% of the land surface 
was tilled, and led to extinction or near-extinction where more than 60% 
was tilled. 

It is, of course, impossible to be certain of extinction over a wide area, and 
in many counties with severe declines (e.g. Bedfordshire) sporadic breeding 
was recorded throughout the 1960s and 1970s, usually in widely scattered 
localities, each attempt persisting for only a year or two at a time. For the 
intensely arable region embracing south Lincolnshire, Huntingdonshire 
and most of Cambridgeshire, however, we have traced no records of nests 
for a period of 20 years following the decline. In general, therefore, a strong 
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29. Sparrowhawk Accipiler nisus with nestlings, Suffolk, June 1945 (Eric Hosking) 

association was apparent between the timing and extent of population 
decline and the pattern of agriculture and cyclodiene use. 

Populat ion recovery 

T h e timing and pattern of recovery again indicated the vital role of the 
cyclodienes. Within three or four years after the first restrictions were 
imposed in 1962, some resurgence of population was evident in parts of the 
north and west, and, as the years passed, this became increasingly apparent 
in parts of the south and east (table 2, figs. 1 & 2). In general, recovery 
seems to have occurred in a wave-like pattern, spreading eastward (fig. 1). 
At the time of writing (1982), however, Sparrowhawks are still largely 
absent from that part of Britain with the greatest proportion of arable land, 
embracing Lincolnshire, Huntingdonshire, Cambridgeshire, Bedfordshire, 
and much of Essex, Norfolk, Suffolk and Kent; in the first three of these 
counties, breeding has, to our knowledge, only recently started again. 
Hence, the recovery has so far closely reflected the decline, occurring 
soonest where decline was least severe. 

Within particular localities where decline was marked, the recovery 
followed a fairly consistent pattern, whether judged from sightings or from 
nests. Typically, sightings remained low for several years, with only 
occasional nest records, and then suddenly began to increase. The sightings 
recorded in some county bird reports are given as examples in fig. 2, along 
with nest numbers found in particular study areas in different parts of 
Britain. Both types of records indicate that the recovery, once started, was 
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extremely rapid. In the early stages, it was too rapid to be caused solely by 
the breeding or improved survival of remaining local hawks, but must in 
each area have involved some immigration. In general, sightings occurred 
before breeding records, and initially almost all Sparrowhawks seen were in 
the auturrfn, so were possibly immigrants. Ring recoveries show that most 
Sparrowhawks breed within 50 km of where they were born (Newton 1979), 
so immigrants to expanding populations probably came from nearby 
(mainly western) areas where populations were already re-establishing 
themselves. The increase in any one area, however, whether due to multi
plication of local stock or to immigration, was presumably dependent on 
organochlorine residues in prey dropping to a level at which Sparrowhawks 
could survive longer than previously. In most counties, local hawks or 
immigrants were present in earlier years, so there was no shortage of 
recruits necessary to fuel the recovery, had organochlorine levels been low 
enough to permit it. As explained later, improved survival was more 

30. Female Sparrowhawk Aaipiter nisus feeding nestlings, Staffordshire, Julv 1980 
(N. A.J. Wilde) 

important than improved breeding success in leading to population 
growth, because breeding has remained poor, even in expanding popu
lations. 

Pesticide residues in Sparrowhawk tissues 
Since 1963, Sparrowhawk carcases have been analysed chemically for 
Monks Wood Experimental Station, in an attempt to monitor changes in 
residues, and thus provide a check on the effectiveness of government 
regulations. Birds were received from most parts of Britain, in response to 
advertisements placed periodically in bird journals. All carcases were 
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requested, irrespective of cause of death. In practice, most such hawks had 
hit windows or wires, and few seemed to have died of pesticide poisoning 
(Cooke et al. 1982; Newton et al. 1981). Sparrowhawks obtained in parti
cular years, or in particular regions, showed enormous variation in the 
organochlorine residues in their livers. The year-to-year changes in 
residues were therefore not significant, only some of the longer-term trends. 
It should be noted that the scheme began only after the peak period of 
organochlorine usage when the main decline in population occurred. One 
consequence was that relatively few corpses were obtained from eastern 
districts, where the decline was most marked. 

The findings confirmed widespread contamination of Sparrowhawks 
with organochlorine residues. All individuals are included in fig. 3, irres
pective of year, season or cause of death. Levels of DDE in livers were 
generally higher than those of HEOD. This was not necessarily due to 
greater use of DDT than of aldrin/dieldrin (table 1), but to the greater 
persistence and lower toxicity of DDE compared with HEOD, both of 
which could have led birds to accumulate greater levels of DDE. From most 
parts of Britain, some of the Sparrowhawks contained relatively low levels 
of these compounds, while others had high levels; the proportion with high 
levels, however, was greater in the east than in the west, fitting the geo
graphical trend in tilled land, and thus presumably also the levels of 
pesticide usage. The particularly large proportion with high DDE levels 
from southeast England may have reflected the heavy DDT use in the 
orchards of this region. (Cookeet al. 1982) 

For further analysis, the results were examined separately for each of the 
four zones in fig. 1, and for Britain as a whole (figs. 4 & 5). For DDE, no 
significant differences in residue levels were apparent between zones; nor 
was there any significant change in levels over the 20-year period 1963-82, 
either in the zones individually or in Britain as a whole. In other words, 
DDE levels in the livers from dead Sparrowhawks remained consistently 
high throughout this period. Similarly, DDE levels have remained high in 
eggs from specific areas, shell-thinning has remained marked (fig. 6), and 
egg breakages have occurred in every year (Newton & Bogan 1978). The 
continuing high levels of DDE in Sparrowhawks could be due to the 

Table 1. Estimated annual usage of some organochlorine pesticides 

ENGLAND & WALES 

1962-64 1966 
Tonnes of Tonnes of 

All organochlorines2 

DDT 
Aldrin 
Dicldrin 
Heptachlor 

ingredient 

547.0 
266.2 
137.2 
28.4 
5.1 

hectares1 

1,475,500 
106,000 
91,100 

198,300 
46,500 

ingredient 

— 
— 
— 
— 
— 

hectares1 

1,813.400 
71,700 
45,100 

157,200 
160,300 

•Includes each application separately, so 10 ha sprayed twice would appear as 20 ha 
2 Besides those listed, includes mainly HCH and a lew others with minor uses, such as endrin. 

Details from Strickland (1966), Vv'ilson (1969), Sly (1977, 1981). and Cutler (1981) 
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extreme persistence of DDE in the physical environment, and to usage 
being extensive throughout the 1960s and 1970s; a third possibility, that 
Sparrowhawks accumulated their DDE residues from migrant prey, now 
seems, from analyses of prey species, unlikely to be true (unpublished 
data). The bulk of the DDE found in British Sparrowhawks had almost 
certainly been applied as DDT in Britain. 

In contrast to DDE, HEOD concentrations have declined, both in the 
livers of dead Sparrowhawks and in the eggs from specific areas. This was 
particularly marked after 1975, when the last major restriction was intro
duced on the use of aldrin and dieldrin as seed-dressings. Comparison of 
data from different zones revealed other trends which fitted with the 
changes in Sparrowhawk numbers (fig. 5). In the 1960s, HEOD levels were 
higher in carcases obtained in the more eastern zones 3 and 4, where 
population decline was most marked. In zone 3, the main decline in 
residues occurred around the end of the 1960s, and population recovery was 
dated as 1970-80. Residue levels remained high in zone 4 until the late 
1970s, and population recovery has begun only since then. Comparing 
zones, there was a good match between levels and trends of HEOD in 
Sparrowhawk livers on the one hand, and of Sparrowhawk populations on 
the other. 

It seems, therefore, that, as cyclodienes were involved in the decline in 
Sparrowhawks, so reduction in the use of these same compounds was 
involved in their recovery. Sparrowhawks increased and spread despite 
having thin eggshells and reduced breeding success through continuing 
DDE contamination. Evidently, the reduction in breeding success caused 
by DDE was not sufficient to prevent them from producing more young 
than needed to offset adult mortality and enable the population to spread. 
This might not have happened if DDT usage had been even greater over 
this period, and breeding failures greater. Conversely, in the absence of 
DDT, breeding may have been more successful, and population growth 
more rapid. The two types of organochlorines (HEOD and DDE) thus 
appear to have additive, but unequal, effects. 

The earlier recovery in western than in eastern districts could have been 
due to: (1) greater residual Sparrowhawk numbers in western districts, so 

in British agriculture/horticulture during different periods 

ENOl-AND &WAI.ES SCOTLAND 

1971-74 1975-79 1964-66 1975-77 
Tonnes of Tonnes of Tonnes of Tonnes of 

arrive Spray active Spray active Spray active Spray-
ingredient hectares1 ingredient hectares1 ingredient hectares1 ingredient hectares' 

131.0 148,000 166.0 146,000 76.0 361,000 60.0 101,900 
78.3 63.800 71.5 60,700 57.8 39,300 33.1 29,600 
12.8 29,300 18.3 10,300 3.4 1,800 4.5 3,000 
11.6 229,700 0.5 5,400 3.4 10,200 0.9 1,300 
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that a smaller increase was needed to restore the population to its former 
level, (2) an earlier decline in HEOD levels in western districts, to a level 
that would permit recovery, or (3) a combination of both factors. The 
evidence presented above suggests that declining HEOD levels was the 
crucial factor, because, in each zone, recovery followed immediately after 
liver HEOD levels had dropped from their former high levels (fig. 5). 
Furthermore, however low the remnant population in an area, once an 
increase in numbers began, it was extremely rapid (fig. 2). There is no 
obvious reason, other than continuing high aldrin/dieldrin usage, why the 
eastern English populations remained close to extinction for more than 20 
years after their initial decline. Throughout, there has been a scattering of 
sightings in these areas, perhaps mainly of immigrants, but only since 1980 
has any inkling of an increase become apparent: the first nests having then 
been found in Huntingdonshire. Providing the use of cyclodiene pesticides 
can now be kept to a low level in these areas, it is presumably only a matter 
of time before recovery is completed. 

The simple concept of recovery disguises the fact that, in most areas 
studied, the 'recovered' population is still in a state of flux. There are 
frequent breaks in the occupation of particular nesting places, a rapid 
turnover in the birds using these places, and frequent breeding failures 
(Newton & Marquiss 1976, 1982). Those who knew Sparrowhawks in 
pre-organochlorine days find the irregular occupation of sites and poor 
breeding success surprising: symptoms of continuing malaise in the birds, 
even though their numbers are largely restored. 

Other chemicals 
Along with organochlorine pesticides, analyses were made of polychlori-
nated biphenyls (PCBs) and mercury (Hg) in Sparrowhawk livers from 
1967 onwards. The PCBs derived from lubricants and other industrial 
products and the mercury has been assumed to come mainly from organo-
mercurial fungicides used in agriculture. 

These chemicals were present in every Sparrowhawk examined, but no 
differences in PCB or mercury levels were detected in birds from different 
zones. Also, PCB levels showed no significant change over the period 
considered, but mercury levels declined markedly in birds from all four 
zones in the late 1970s. This followed restrictions on the use of certain 
organo-mercurials in agriculture. Some mercurial pesticides were impli
cated in raptor population declines in northern Europe (Borg et al. 1969), 
but it is uncertain to what extent these chemicals were involved in Britain. 
Their role could at most have been minor, however, for mercury levels 
showed no significant variation in Sparrowhawks from different zones, and, 

Table 2. Proportion of known nesting places occupied by Sparrowhawks 
In this area, some Sparrowhawks present through worst ot 'organochlorine era', and 

collected mainly by Dr D. A. Ratcliffe, 

1941-45 1946-50 1951-55 

No. of nesting places checked 6 21 13 
No. (%) at which nests found 5(83) 18(86) 10(77) 
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31. Sparrowhawks Accipiter nisus at nest, Co. Cork, July 1978 {Richard T. Mills) 

over most of Britain, population recovery long preceded any decline in 
contaminant levels. Similarly, the findings gave no hint that PCBs might 
have been involved in population changes, but we cannot exclude the 
possibility that PCBs and mercury may have contributed to reduced 
breeding success. 

Trends in Europe 
Events in Britain were paralleled elsewhere in Europe, wherever organo-
chlorine pesticides were widely used. Shell-thinning, population decline 
and organochlorine contamination were documented for Sparrowhawks in 
various countries, including Ireland (Gilbertson 1970; Benington 1971), 
Fennoscandia (Anderson & Hickey 1974), Denmark (Dycketal. 1981), the 
Netherlands (Koeman et al. 1972), Belgium (Joiris et al. 1979), and 
Germany (Conrad 1977, 1978; Bednarek et al. 1975). In each country, 
population recovery followed reduction in organochlorine use, but the 
timing of the recovery varied between countries, according to when bans 
were imposed. In the Netherlands, cyclodienes were restricted from 1968 
onwards, and DDT was banned from 1973: Fuchs et al. (1972) noted a 

Accipiter nisus during different periods in south Solway Plain 
population had recovered to more than 50% of original level by 1970. Data 
I. Prestt, A. A. Bell, R. Laidler and G. Home 

1956-60 1961-65 1966-70 1971-75 1976-80 

29 32 56 61 55 
19(66) 7(22) 28(50) 42(69) 41(75) 
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decline in HEOD levels in Sparrowhawk livers from 1968-69 to 1970-71, 
and Thissen etal. (1981) noted improvements in both breeding success and 
population size from the mid 1970s. In the German Federal Republic, too, 
DDT was banned from 1972, and dieldrin and some other organochlorines 
from 1974 (Ellenberg & Dietrich 1981): population recovery has occurred 
in recent years, associated with reductions in organochlorine residues in 
eggs and tissues (Conrad 1981). The most striking feature was the 
consistency in eggshell and population changes between the different 
countries where DDT and cyclodiene organochlorines were used. Together 
with the experimental evidence (Cooke 1973; Newton 1979), the 
observational evidence discussed above makes the case against these 
chemicals extremely compelling. 
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Summary 
1. Decline in numbers of Sparrowhawks Accipiler nisus in Britain occurred chiefly during 
1957-63, following the introduction of aldrin, dieldrin and other cyclodiene pesticides in 
agriculture. In any region, the extent of population decline was associated with the proportion 
of tilled land in that region, and hence with the extent of pesticide usage. Populations probably 
declined by less than 50% in most western districts, but became almost extinct in some eastern 
districts. In the most arable region, embracing much of Lincolnshire, Huntingdonshire and 
Cambridgeshire, no breeding records came to our notice for a period exceeding 20 years. At the 
time of writing (1982) breeding has just started again in this region. 
2. Recovery of the population has followed successive restrictions on the use of aldrin and 
dieldrin, mainly in 1962, 1965 and 1975. Population recovery has occurred in a wave-like 
pattern, from west to east, occurring first in areas with least tilled land (and least-marked 
decline). 
3. In the 1960s, HEOD levels were greatest in Sparrowhawks from regions where the decline 
was greatest. The period of population recovery has been matched by a decline in HEOD 
levels in Sparrowhawk carcases and eggs. Levels fell earlier in western areas than in eastern 
ones, in each case preceding the recovery. 
4. Throughout the 1960s and 1970s, no decline occurred in DDE residues in Sparrowhawk 
livers; shell-thinning remained marked, and egg breakages remained frequent. Population 
recovery has occurred despite reduced breeding success caused by DDE. Both the decline and 
the recovery of the population were probably due primarily to an increase and then a decrease 
in adult mortality, caused by changes in cyclodiene use. PCB residues have remained high 
throughout, and mercury declined only after 1975, but neither of these chemicals is thought to 
have influenced population changes. 
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