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The ecology and conservation of the Red-backed Shrike
Lanius collurio breeding in Europe

In remembrance of my dear father Livinus Van Nieuwenhuyse 21.06.1921 — 20.06.1998

by Dries VAN NIEUWENHUYSE', Friedel NOLLET? & Andy Evans?

Red-backed shrikes Lanius collurio are in widespread decline across much of
their range in north-west Europe. A review of the ecology of this bird suggests
that populations of the large insects preved upon by red-backed shrikes have
declined as a result of habitat destruction and degradation due to changes in
Jarming practice. Availability of nest-sites may also have decreased as a result
of marginal land being increasingly brought into agricultural production.
Management techniques which could improve habitat quality are suggested.
However, the future of this species is probably dependent on a return to more
extensive agricultural techniques and this will involve fundamental changes
in international policies.

Key Words : red-backed shrike, Lanius collutio, conservation, agricultiure,
diet.

INTRODUCTION

Red-backed shrike populations are in widespread decline across much of the species’
European range and many of these declines have been occurring for several decades (Table
1). A recent review indicated that the bird had declined in 10 out of 11 EC countries for
which there are data (TUCKER ef al., 1994; Table [). No confirmed breeding was reported
in Britain for the first time i 1989, although occasional pairs have bred since (SPENCER
et al, 1993). Only in Finland is the population thought to be increasing (Table 1).

Possible reasons which have been suggested for the widespread decline include
climatic changes, loss of habitat or a deterioration in habitat quality, poisoning through
the direct effects of pesticides and increased adult mortality through hunting. Here we
review the ecology of red-backed shrikes to try and determine the relative importance of
each of these possibilities. We also present suggestions for conservation actions at the
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Table 1 - Population levels and 1rends of Red-backed Shrike in EC countries. - Niveaux de popula-
tion et tendances chez la Pie-griéche écorcheur en Europe.

Country Population Level Trend'
Spain - 20-50%
Portugal - 20-50%
ltaly - 20-50%
Greece - 20-50%
France ' - 50-100%
Britain Common until 1930 253 pairs in l%% 81 in

1973%. No confirmed breeding in 1989°. - 50-100%
Germany Decline in north & north-west. One popu]auon - 20-50%

fell from 57 to S pairs between 1948 & 1973
Another fell by 50% between 1976 & 1979°.

Belgium 5.000 pairs 1930 to 570 in (970s’ stable
Recently stable or increasing in south®,
Luxembourg - 20-50%
Netherlands Only 80-140 pairs left in 1985 - 20-50%
Switzerland Severe decline in central plaing.
Denmark Maximum of 3.000 pairs in 1974, marked decline'?,
Ireland unknown
Czechoslovakia Large decline after 1960”.
Rumania Decrease since 1980
probably declining for much of 20th c’
Estonia Rapid decline in 1970s”.
Latvia Recent increase in peat bogs7.
Finland 50.000-100.000 pans7 In 1936-49 populallon

estimated 10 be only 15% of 1973 level'

1. TUCKER et al (1994); 2. PEAKALL (1962); 3. BiBBY (1973); 4. SPENCER (1993);
5. PoLtz (1975); 6. JAKOBER & STAUBER (1987b); 7. CRAMP & PERRINS (1993);

8. VAN NIEUWENHUYSE & VANDEKERKHOVE (1989): 9. SCHIFERLI & BIBER {1987);
10. DURANGO (1950); 11. JARVINEN & VAISANEN (1978).

local scale. Three congeneric species (Great Grey Shrike L. excubitor; Lesser Grey Shrike
L. minor and Woodchat Shrike L. senator) are in severe decline in north-west Europe
(TUCKER et al.,1994) and the North American population of loggerhead shrikes L.
ludovicianus is also decreasing rapidly (SMITH & KRUSE, 1992).
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Populations of many species of passerine have been tumbl; i
) ) o nbling on f; the
mid 1970s, both in Britain (FULLER ef al., 1995) and in the restgoflﬁuargnim(l';i‘ggggk ot
al., 1994). This discussion is, therefore, of more general interest, p

Ecology of Red-backed Shrike
Habitat selection

Red-backed shrikes occupy a wide range of habitats (CRAMP & PERRINS, 1993)
usually comprising open, rough ground interspersed with patches of dense scrub.
Agriculturally unimproved and semi-natugal pastures, disused meadows with scrub,
orchards and hay-lands surrounded by hedges are all used (JAKOBER & STAUBER, 1987a).
Less commonly occupied habitats across Europe include lowland heathland (ASH, 1970)
and forest clearfells or young plantations (CHRISTEN, 1983; KUSSMAUL, 1987).

Diet

The main component of the die{t is large insects, especially Coleoptera and Orthoptera
(CsIki, 1904; KORODI GAL, 1969; MANN, 1983; CRAMP & PERRINS, 1993). Lizards, small
mammals and birds are occasionally taken (KOWALSKI, 1984; ASH, 1970). Prey choice
varies seasonally with availability. For instance, in one study, the percentage of Coleoptera
in the diet decreased from May to August while the proportion of Hymenoptera increased
(WAGNER, 1993). In another study birds switched from bumble bees and scarab beetles
in eatly summer to grasshoppers after July (JAKOBER & STAUBER, 1987a). The red-backed
shrike is opportunistic; voles Microsus arvalis and mice are commonly taken in years
when their populations peak (JAKOBER & STAUBER, 1987a; MANSFELD, [958).
Cockcehafers Melolontha melolontha are preferred when abundant and can comprise up
to 64% of prey items in some years (MANSFELD, [958). Temporal abundances of Ocypus
olens (Staphylinidae) were exploited in Belgian Lomraine (Van Nieuwenhuyse, pets obs).
Amphibia are taken in poor insect years (MIELEWCZYK, 1967). Smaller prey (e.g. ants)
are only caught when appearing in large numbers (WAGNER, [993).

Hunting techniques

Shrikes use two visual hunting techniques; ’perch and pounce’ which involves
dropping from a perch on to the ground and aerial catches, again normally from a perch.
Which technique is used depends on the prey accessibility and vegetation structure. Aerial
catches predominate when vegetation is high but on short vegetation (or an interface
between high and short) terrestrial catches are preferred (Van Nieuwenhuyse, pers obs).
Loggerhead shrikes showed a similar change in foraging behaviour and a change in diet
after vegetation was cut (YOSEF & GRUBB, [993). When prey is abundant both species
prefer to make terrestrial catches (VAN NIEUWENHUYSE ef al, 1993; YOSEF & GRUBB,
1993). Shrikes therefore, need an area of species-rich grassland of varying length to
provide a high density and diversity of insect prey and sufficient hunting opportunities.
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Many shrikes, including red-backed, cache prey by impaling items on thorns or
snags, often forming 'larders” (OWEN, 1948). Such caches are thought to be used when
prey is hard to find (e.g. during rain) or when the energetic demands of chicks are high
(e.g. 1n the morning) (DURANGO, 1951; BEVEN & EENGLAND, 1969; MANN & BRANDL,
1986; HERNANDEZ, 1995).

Nesting sites

Small, dense thorny shrubs are preferred (JAKOBER & STAUBER, 1987a; LEFRANC,
1993). In Belgium the species breeds mainly in rose Rosa sp, bawthorn Crataegus sp,
blackthorn Prunus spinosa and bramble Rubus sp. (Van Nieuwenhuyse, pers obs; VAN
WINKEL, 1967). [solated shrubs are preferred to linear hedges (VAN NIEUWENHUYSE &
VANDEKERKHOVE, 1992). Most nests are between 0.4 and 1.8 m off the ground although
some are as high as 25 m (LEFRANC, 1993).

Site fidelity

Red-backed shrikes tend to breed in small, loose groups (ASH, 1970; BiBBY, 1973;
VAN NIEUWENHUYSE, 1992). It is thought that this behaviour may increase the chances
of a male attracting a mate (Van Nieuwenhuyse, unpubl. data). They are also highly site
faithful (VAN NIEUWENHUYSE & VANDEKERKHOVE, 1992; KWAK & STRONKS, 1993;
JAKOBER & STAUBER, 1987a; MASSA et al. 1993). Males show higher fidelity to territories
established in preceding years than females (JAKOBER & STAUBER, 1987b; MASSA ef al,
1993). The degree of fidelity depends on the breeding success the preceding year (JAKOBER
& STAUBER, 1978). After a breeding failure some females abandon thejr partners. Only
6% of young birds return to their natal area to breed, the majority of first-year birds settle
elsewhere.

Possible causes of the decline

Climatic change

Two theories for the decline involve climatic change :

It has been suggested that a deterioration in the climate took place across much of
the breeding range (DURANGO, 1950; MUNSTER, 1958; PEAKALL, 1962; BIBBY, 1973;
HOLZINGER, 1987). It has been shown that prolonged cold weather or rainfall during the
nestling period can severely reduce breeding success (STAUBER & ULLRICH, 1970;
KOWALSKI, 1984; MANN & BRANDL. 1986). This constitutes, therefore, an obvious
mechanism whereby climatic change could lead to population decline. However, the
degree or direction of any change in climate has not yet been fully established.

Habitat loss or change

For a long time theories of habitat loss or change were given little support. This
may have been due to the wide range of habitat types used, or the fact that in many
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abandoned areas the habitat remained apparently unchan
west Europe occupy pastural farmland and there have been radical changes in farming
practice over the last 50 years which have resulted both in a loss and a reduction in quality
of this habitat (CHRISTEN, 1985; ELLENBERG, 1986: HOLZINGER, 1987; JAKOBER &
STAUBER, 1987a; KOWALSKI, 1987a & b; MARECHAL, 1993; VANDEKERK,HOVE, 1993).
Indeed the Red-backed Shrike is becoming recognised in some areas as a sensitive indicator
of unimproved grassland (D. Pain pers. comm.). The species is often restricted to
steep-sided valleys which have been protected from intensive agriculture by their
topography (JAKOBER & STAUBER, 1987a; VAN NIEUWENHUYSE & VY ANDEKERKHOVE
1992).

ged. However, most pairs in north

Application of inorganic nitrogen as fertiliser to old pasture has lead (o a reduction
in the number of grass species and to earlier, denser and higher growth. Such changes
lead to a decrease in the number of species and density of large insects e.g. Orthoptera
(Morris, 1978; VAN WINGERDEN ef al., 1992). Associated changes in grassland
management including increased stocking densities and earlier cutting (e.g. the switch
from hay to silage) have further reduced prey availability (ELLENBERG, 1986; MARECHAL,
1993; VAN WINGERDEN ef al., 1991).

Increasing losses of marginal land to intensive arable production have reduced both
insect-rich ‘oases’ and scrub for nest sites. Widespread use of insecticides may also have
reduced prey availability. Food caches were common in Britain in the early 20'" Century
(OWEN, 1948) but unusual by the 1960s (ASH, 1970). This may be circumstantial evidence
of a decline in insect prey.

Removal of hedgerows and isolated shrubs in order to enlarge fields for efficient
operation of machinery has been widespread. Hedges have also become impoverished
through inappropriate management such as mechanical flailing or indeed lack of
management. In the UK 10% of all hedgerow length was lost between 1978 and 1990
whilst a further [3% became so impoverished that it was no longer classified as hedgerow
(DOE, 1993).

In Finland the increase in population may be associated with changes in forest
management, for instance an increase in clearfells, the birds’ main habijtat in this country.

Toxic effects of pesticides

Given their diet, it might be expected that red-backed shrikes would be vulnerable
to loxic pesticides, in particular that they might accumulate damaging levels of
organochlorines in their tissues. In the 1960s when DDT use was widespread in the UK,
ASH (1970) found no evidence of a widespread problem with hatching success, although
six unhatched eggs in 1962 were found to contain 'small amounts’ of dieldrin, DDE and
DDT. The current effects of DDT (both through direct toxicity and reduction of prey
availability) on the wintering grounds in southern Africa are not known,
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Hunting on migration

Red-backed shrikes are among many species of bird shot or trapped on niigration
in Mediterranean countries, North Africa and the Middle East (LEFRANC, 1993).
Unfortunately there is little precise data concerning the number of individuals killed.

Conservation measures

The speed and extent of the decline of red-backed shrike populations in north-west
Europe indicate that urgent conservation measures are needed. The evidence suggests that
a number of factors may have contributed to the decline. Whilst there is insufficient data
to identify the relative importance of each factor, it is not necessary to identify the primary
cause of a species decline nor necessarily to address it in order to develop an effective
conservation plan (GREEN, 1995). Changes in the extent and quality of the preferred
habitat have been extreme and will almost certainly have contributed to the decline. If
these changes can be arrested or reversed the conservation status of the red-backed shrike
would be significantly improved.

Short term ot emergency actions are suggested to save small or isolated populations.
These actions are designed to improve habitat at the level of at leat several population
clusters. Long term conservation measures to improve habitat on a wide scale depend
upon revision of international policies that determine farming practice.

Additional information on this topic was published by JAKOBER & STAUBER (1987¢)
on Lanius collurio and SCHON (1994) on Lanius excubitor and in general.

Habitat management at the local level

Large insect prey js typically found in abundance near agriculturally unimproved,
species-rich grassland. Tal] vegetation is an important source of food for some insects
and in some species provides oviposition sites. Other species require bare ground for
oviposition. Creating a high diversity of insect prey is thus best achieved by providing a
diverse habitat (MORRIS, 1978). Figure 1 shows a schematic example of rotational
grassland management designed to achieve a mosaic of vegetation length. Mowing
meadows in stages or zones should improve the ratio of accessible to available prey.
Grazing is another way 1o achieve a variety of vegetation length, although stocking density
is critical. A low stocking density will result in patches of tall vegetation (BAKKER et al,
1989; BAKKER & BAKKER, 1989; HULZINK, 1989; VAN DER BILT, 1989) and have
beneficial effects on the number of species and density of orthoptera (VAN WINGERDEN
et al., 1991). For Metrioptera roeselii, M. bicolor, Chrysocraon dispar and especially for
Omocestus viridulus vnmown refuges need to cover at least one third of the surface (JACOB,
1989). Smaller parcels of land should be managed to include the maintenance of some
stretches of unmown vegetation, rotated every 2 to 5 years (DECLEER, J989). DECLEER
suggests 20% of the total surface area of vegetation should be left tall to maximise insect
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populations. For red-backed shrikes a zone of 2-3 m at both sides of the fences should be
left as high vegetation within territories.

second cut «:\//—:D shrub

Hedges and woody shrubs are also important for insects (PFISTER & NAEF-DAENZER,
1987; ZWOLFER et al 1984). Specific small-scale habitats for invertebrates can easily be
created, e.g. piles of dead wood, tree stumps, rotting bales of hay, carrion (MORRIS, 1978).

It may be possible in extremely isolated territories or small populations (such as
exist in Britain) to increase the chances of successful breeding by supplying food
artificially, particularly in periods of adverse weather. Artificially provided mealworms
Tenebrio molitor are not only accepted by red-backed shrikes bul can become the main
exploited food soutrce (CARLSON, 1989).

Improving prey accessibility

The preferred "perch and pounce” hunting method is ineffective in high vegetation.
Shrikes prefer to hunt at the interface of high and short vegetation; after mowing the
highest densities of prey occur in the high vegetation (JACOB,1989; Van Nieuwenhuyse
pers. obs.) but individual items only become detectable and thus accessible when they
cross the interface (LEFRANC, 1993; JAKOBER & STAUBER, 1987a). The quality of a
territory is probably determined by the ratio of high to short vegetation and the distribution
of patches (VAN NJEUWENHUYSE & VANDEKERKHOVE, 1992). Unmown patches are also
of crucial importance for the survival and recolonisation of grasshopper populations after
mowing (JACOB, 1989). SCHON (1994) illustrates the importance of stmilar
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micro-structures and edge-effects in the ecology of the Great Grey Shrike Lanius excubitor.
Ways of ensuring a mosaic of vegetation length have already been described.

Perches are essential for the hunting techniques used by shrikes. Shrubs, fence posts,
barbed wire, electrical wires, rocks, buildings, trees, dead branches, bales of hay, thistles,
flowering Umbelliferae, and piles of wood are all used. The addition of artificial perches
(100 to 200 cm high) to a territory increases the accessible hunting area (Fig. 2). Poles
placed in a 12.5 m grid were preferred by a foraging male over the shrubs normally used
as perches (VAN NIEUWENHUYSE et al., 1993). Experiments on great grey shrikes showed
that provision of additional perches caused individuals to compress their active range and
forage more efficiently (YOSEF, 1993). Permanent perches could be provided by shrubs
planted in a grid of (2 to 20 m (VAN NIEUWENHUYSE ef al., 1993; MOES, 1993). In the
Great Grey Shrike a similar optimisation is suggested (SCHONN, 1994) but at larger
intervals (30-100 m, max. 200 m). Tall perches are often used during mate-guarding and
tending of the fledglings (Van Nieuwenhuyse, pers. obs). Such perches (250 to 500 cm)
could also be provided artificially. Both SCHON (1994) and ROTHHAUPT & KLEIN(1998)
researched the usable area as a key factor for habitat occupancy in the great grey shrike
Lanius excubitor, SCHAFER et al. 1996 in the red-backed shrike Lanius collurio.

Increasing nesting opportunities

Although a variety of sites are used, nests are most commonly found in scrubby or
thorny bushes. Suitable shrubs can be planted in potential or existing territories, either in
isolation or in linear hedges. Between 1% and 4% of the total surface should be covered
with shrubs (LEFRANC, 1993). SCHAFER et al. (1996) researched 15 territories and found
50-250 unclustered structural elements (shrubs, poles etc.) per ha. with at least 88% of
the territory free of shrubs. Management is important to achieve and maintain the correct
structure and density; this can be achieved by trimming or grazing. Trimming and burning
of brash should obviously be avoided during the breeding season (May to August).

Shrikes have recolonised areas when artificial nest sites have been created by placing
trimmed branches of thorny shrubs in piles (DURANGO, 1950). Benjes hedges (BENIES,
1992) are composed of linear piles of cut branches and give results very fast (Van
Nieuwenhuyse, pers. obs.; SUTOR, 1995).

Creation of a potential territory

Potential new territory units can be created by targeting small parcels of land
(‘islands® of ¢. 10 m by 30 m) to include all the requirements described above (Fig. 3).
Habitat improvement is most likely to be successful if carried out on a scale sufficientto
support several pairs; we suggest between 6 and 12 units per Ha would be appropriate as
it would mimic natural densities. Islands should be created with a varjety of orientations:
In Germany, restoration of stone mounds (Steinriegel) in agyicultural fields create similar
islands containing all the parameters (SCHON, 1998).
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Fig. 2 - The area accessible to a hunting red-backed
shrike can be considerably increased by providing
artificial perches. If 'A’ (the normal hunting flight
distance for a terrestrial catch) = 3 m, then the total
area accessible from an 18 m hedge in this example
is approx. 110 m? whilst Jrom the six perches an
additional area of 1 70m? is accessible. - La surface
accessible a une Pie-griéche écorcheur chassant
peut étre considérablement augmentée en lui
SJournissant des perchoirs artificiels. Si A’ (la
: distance normale de vol lors d’une chasse au sol) =
% reachable area 3, la sinface totale accessible & partir d’une haie

de 18 m, dans cet exemple, est d environ 110 m?
(C—_"Dhedge - pole tandis qu’a partir des 6 piquets, une surface supplé-
mentaire de 170 m? est accessible.

. View from A . .
) Fig. 3 - Suggested construction of

territory units or artificial
“islands". Each island measures
¢. 10 x 30 m and is composed of
a suitable variety of shrubs, dead
branches, a fence and is surroun-
e ded by an unfertilized zone of 10
o kioa m with the outer S m mown. -
Suggestion d'aménagement d’un
S| territoire ou "ile" artificielle.
i Chaque flot mesure environ 10 x

8 Wouy MBI

30 m et est composé de diverses
| variétés de buissons, branches
= B mortes et d'une cloture et est
entouré d’une zone nonferti!isée
‘ de 10 m dont les 5 m extérieurs
E— & Sfauchés.

Actions at the National and International scale

The survival of the red-backed shrike across much of north-west Europe is probably
dependant on the continuation of low intensity agricultural practice in sufficient areas.
Initiatives should be taken to promote less intensive agricultural techniques and reduce
both the nutrient input in farmland and the grazing pressure. Silage production should be
discouraged in favour of hay. Scrub and hedgerow removal needs to be slowed or reversed.

Historically the Common Agricultural Policy (CAP) has favoured intensification
through price support schemes. However, the introduction of the agri-environment

regulation in May 1992 now allows for extensification, including aid for organic farming,
environmentally sensitive farming and habitat creation through long-term set-aside. All
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these schemes have the potential to preserve or recreate shrike habitat. At the moment,
however, joining to these schemes is voluntary and frequently the financial incentives
aren’t sufficiently large. Moreover there is a lack of flexibility in the schemes which
hampers implication of prescriptive measures for specific species. Further reforms to CAP
should be sought to remedy these points.

Co-ordination of international actions will be crucial. For instance it is probably
unlikely that conservation initiatives will succeed in the UK until the populations in
northern France, coastal Belgium and Holland build up.

CONCLUSIONS

The scale and speed of the decline in breeding range and numbers of red-backed
shrikes is giving cause for concern. Several possible causes for the decline have been
identified. Although it is not possible to determine the relative importance of each,
conservation of habitat appears to be an important issue. There are examples where local
populations have increased after positive habitat management. In the Netherlands a local
population on a peat moor grew from 12 pairs in 1987 to 104 in 1992 (VAN BERKEL,
1993; ESSELINK et al., 1993). During this period peat extraction ceased and a low intensity
grazing regime designed to produce a mosaic of vegetation with many transition zones
was introduced. A local population in Germany increased from 11 pairs in 1984 to 33 in
1990 following planting of shrubs (RATZKE & SCHRECK, 1992). These examples suggest
that this species might be able to respond quickly if conservation measures were successful
in improving the quality of available habitat on a wide scale.
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RESUME - Ecologie et protection de la Pie-grieche écorcheur (Lanius collurio) en Europe.

Les effectifs de Pies-griéches écorcheurs sont en trés grande diminution dans la plupart de leurs
habitats du nord-ouest de I’Europe. Un examen de )’écologie de cet oiseau suggére que le nombre
des grands insectes, projes de la Pie-grieche écorcheur, a diminué suite aux destructions de leurs
habitats et aux changements des pratiques agricoles. La disparition des terres marginales et des
lisieres au profit de terres agricoles entraine la disparition des sites de nidification. La rapidité de
cette évolution nécessite d'urgence la prise de mesures de protection, Les zones d’ habitat privilégiées
par I’esp&ce ont considérablement changé suite aux nouvelles méthodes d’exploitation tant agricoles
que forestiéres. Un retour a des méthodes plus traditionnelles permettrait d’améliorer sensiblemt?nl
la protection de la Pie-griéche écorcheur. Cela permettrait en outre une présence accrue des proies
préférées de la Pie-grieche &corcheur : if y a des exemples qui en témoignent en Hollande et el
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Allemagne. Des techniques de gestion sont proposées pour améliorer 1a qualité de 1'habitat de
I’espéce. Toutelois son avenir est probablement tributaire d’un retour a des techniques agricoles
plus extensives et ceci implique de profonds changements dans les réglements internationaux.
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