STATUS, BASIC ECOLOGY AND CONSERVATION OF CAPERCAILLIE

Current status of capercaillie in Scotland

The capercaillie population in Scotland during the seventies was thought to be in the region of 20,000 birds.  A national survey carried out by SNH and RSPB in 1993/94 gave an estimate of 2189 individuals.  This survey was repeated in 1998/99 and revealed a halving in numbers to 1073 birds.  Interestingly, the sex ratio of 2:1 in favour of females in 1993/94 had changed to approximately 1:1 in the latest survey.  The probable explanation is that cocks live longer.   A repeat national survey in 2003/04 indicated that the population had increased to 1980 individuals, though the confidence limits were wide (95% CL 1284-2758). 
A study of capercaillie demography in 14 Scottish forests from 1992 to 1997 indicated that low productivity rather than high mortality was the main cause of the decline during this period.  In addition, the study suggested that if fence deaths had been substantially fewer, the decline might not have occurred even with the low reproductive rate that was observed.  During the course of the study a decline rate of 17% per year was observed.  If anything, the rate of decline appears to have been worse in Deeside judging by the decline in numbers at lek sites.  The study was conducted in some of the best-known capercaillie sites, so the situation and rate of decline is possibly worse for the population as a whole.  Several factors are implicated in the decline including habitat fragmentation, habitat deterioration, increased predation, fence collisions, and inclement weather at crucial times of the year.

Basic ecology and conservation biology

Adult capercaillie are almost entirely herbivorous and spend the winter feeding on needles in conifer trees.  In mild winter weather, which is increasing, they will take some blaeberry (Vaccinium myrtillus) and heather (Calluna vulgaris).  They show a preference for older or fire-damaged trees, as they tend to have needles with a lower resin content, thus making them more palatable.  Scots pine are the favoured tree although this may be related to the more accessible canopy structure rather than an aversion to eating tree species such as Sitka spruce.  In fact, one study in Perthshire revealed that birds living in an open, mature Sitka spruce forest were feeding mainly on spruce needles.  However, most commercial spruce forests cannot support many caper as the birds are unable to fly between the closely planted trees and most of the forest is inaccessible to them.  Norway spruce is not eaten much, but dense stands of either species of spruce are used for cover and roosting, apparently in preference to open pine.  The optimum winter habitat is likely to be a matrix of open Scots pine (at a minimum density of 300 - 500 stems per hectare) with small stands (0.1 – 0.2 ha) of lightly thinned, mature spruce scattered through it.  

Between early spring and late autumn capercaillie spend most of their time feeding on ground vegetation.  Blaeberry is by far the most important food plant at this time of the year and shoots, stems, leaves and berries are all eaten.  Other plants eaten include heather, cottongrass, bracken, capsules of mosses and a variety of herbaceous plants.  If the tree canopy cover in a forest exceeds 70%, blaeberry development is prevented and, therefore, regular thinning of commercial woods is important for this species.  If woods are too open, though, rank heather may predominate.  In many suitably thinned woods, however, high numbers of deer, and even sheep and rabbits, means that the ground vegetation is seriously over-grazed and the forest floor is virtually bare.  This can make caper vulnerable to predation, due to a lack of cover for nests and young in particular, and reduces the amount of food available.     

Deer fences are often used to prevent deer entering forests and damaging trees and are a useful tool for separating differing land uses.  Unfortunately, however, such fences are a significant cause of death in woodland grouse.  Radio-tracking studies have revealed that a third of all adult deaths are caused by fences, and that at least a quarter of all first-year birds are killed on fences mainly when they disperse to new areas in autumn.  Marking fences with orange plastic netting is known to reduce casualties by 64% but the netting is not very durable and is very unsightly.  The Forestry Commission and the RSPB are currently investigating new fence marking techniques.  Ideally, deer should be controlled by shooting and fences should not be erected within capercaillie woods.  Redundant fencing should be removed from woods as soon as possible - particularly internal fences.  The Forestry Commission has amended Guidance Note 11 on deer and fencing.  The new regulations include a presumption against new conventional deer fencing in core capercaillie areas.       

In contrast to adults, young chicks are very dependent on invertebrates that provide a protein-rich diet during the crucial first four weeks of their lives when a very rapid growth rate needs to be maintained.  Caterpillars are the most important component of the diet, but various beetles, spiders, flies and ants are also eaten.  Blaeberry is vitally important for chicks as it supports a wide range and high abundance of suitable insects.  A fine-grained mosaic of blaeberry and heather of differing heights is ideal brood habitat as it provides cover, food, and short areas of vegetation for the chicks to dry out after rain.  In most Scottish forests, a lack of such suitable brood habitat is a major factor limiting the breeding success.  In addition, cold wet weather during June reduces the amount of invertebrates that are available and also means that the chicks have to spend long periods being brooded by the female rather than feeding.  Weaker chicks are probably more vulnerable to predation.  From 1997 to 1999 (inclusive) virtually no chicks have been reared in Scotland because the general lack of good quality brood habitat has been compounded by inclement weather causing the majority of the chicks to perish.  Breeding success improved in 2000 but was still estimated to be below that which is necessary to maintain the population.

The most recent research has detected another possible adverse effect of climate on the productivity of capercaillie.  For the last few decades, the middle part of April has become colder relative to the rest of the month and this is altering the phenology of key plant species at important times for capercaillie.  Essentially, the main flush of plant growth is being interrupted and delayed in mid April.  At this time female capercaillie require the high nitrogen and phosphorus content which is provided in the young shoots and flower buds of trees and dwarf shrubs and the newly emergent flower heads of cotton grass.  An inferior diet at this time of year may mean that hens lay poor quality eggs that produce poor quality chicks that are more vulnerable to sub-optimal conditions in June.  This effect has been demonstrated in red grouse and ptarmigan and further studies are planned to assess the importance of maternal nutrition for capercaillie breeding success.  Providing areas of cottongrass and growing trees such as larch, which are favoured by females as food in spring, may help to counter any effect of reduced food quality.  

Capercaillie are large, turkey-sized birds with hens weighing just under 2 kg and males around 4 kg.  Their ancestral habitat is open, mature conifer forests, but they can do well in older commercial plantations if the trees are adequately thinned.  This allows the birds to move between the trees and lets enough light reach the forest floor for the crucial ground vegetation to develop.  Being so large means capercaillie require extensive areas of forest.  

In April males gather at display grounds, known as leks, and these typically require 300 to 400 hectares of surrounding forest in order to be viable.  Leks are evenly spaced at 2km intervals in continuous habitat.  Large-scale clear fells in commercial woods are detrimental and reduce the number of males using a lek.  If possible, clear fells should not exceed three hectares and, preferably, they should be smaller and spread throughout the forest to maintain the continuity of woodland cover.  Longer-term rotations are of great benefit to capercaillie as are long-term retentions of stands of mature conifers.  Timber operations should be avoided at lek sites and in brood areas between March and August (inclusive) and dogs should be kept on leads in woods at this time of year.

When large areas of forest are clear-felled, grass often becomes dominant on the site and large numbers of voles move in.  This attracts ‘generalist’ predators such as crows and foxes which can be maintained at high densities because they are able to exploit a wide range of prey species.  Crows and foxes are the main predators of capercaillie in Scotland that can be legally controlled.  Effective control of both species is necessary in spring and summer to reduce their impact - especially on capercaillie chicks.  Larsen traps are particularly effective for controlling crows and shooting foxes at dens is preferred to snaring as snares very often capture capercaillie and other non-target species.  In some Scottish woods snares are known to have caused the disappearance of capercaillie.  If snares are deemed necessary, they should not be set within capercaillie woods and middens outwith woods are the ideal.  However, middens should not be located in areas where raptors and ravens are likely to be caught.

General conservation measures for capercaillie:

·  Improve ground vegetation by thinning dense woods or reducing overgrazing.

·  Leave some small (0.1 - 0.2ha) unthinned areas within thinned stands for cover.                    

·  Reduce fencing within woods and mark any remaining fences.

·  Use continuous-cover forestry systems where possible.

·  Avoid large clear fells in woods and use long-term rotations.

·  Reduce disturbance in key areas.

·  Control crows and foxes in spring and summer.

·  Block drains to provide boggy areas rich in insect food for chicks.

· Provide larch and cotton grass for hens to feed on in spring.

CAPERCAILLIE METAPOPULATION CONSERVATION

Habitat suitable for capercaillie in Scotland is heavily fragmented into areas of forest that are small relative to the birds’ archetypal habitat.  It is unlikely that the capercaillie in any single continuous block of woodland are able to sustain themselves in the long term.  However, apparently discrete groups of birds using separate blocks are linked with nearby groups through emigration and immigration, forming what are called metapopulations.  In capercaillie, hens tend to disperse further than cocks. Studies on radio-tagged birds in Deeside showed that the average natal dispersal distance for hen capercaillie was 12 km and that they moved distances of 30 km or more. 

A metapopulation may be characterised by several subpopulations, none of which can survive on its own.  Some subpopulations may go extinct in unfavourable years, but these can be recolonised by migrants from surviving populations when conditions become more favourable.  The effects of habitat patch size (this limits the numbers that can be sustained) and isolation (this affects the chances of successful dispersal), combined with variations in breeding success and consequent numbers of dispersing youngsters, drive this dynamic process.  In general, the chances of a local extinction increase with 1) increasing isolation, 2) decreasing size and 3) decreasing quality of woodland.  In Deeside, for example, the two largest subpopulations are centred on the SPAs, but these two designated areas alone are not large enough to support viable populations in the long term.

There is a growing recognition that conservation action for capercaillie needs to be at the level of the metapopulation.  Metapopulations need to contain a minimum viable population (MVP) in order to be self-sustaining, otherwise demographic and genetic effects are likely to cause irreversible decline to extinction.  Estimates of the size of an MVP for capercaillie vary from 50-100 hens to 500 birds for given geographical areas.  

In Scotland, six main areas hold most of the remaining capercaillie (Easter Ross, Moray, Speyside, Donside, Deeside, Perthshire). Movement of birds between these areas is likely to be less frequent than movement within them. One can therefore think of six local metapopulations that form the single national metapopulation. The fact that each local metapopulation has a different environment reduces the chances of all six going extinct simultaneously. If one goes extinct, it can be colonized from the others. A strategy that involves conserving each separate local metapopulation should therefore increase the probability that the national population survives.    

In any case, beneficial management practices should be implemented in as many woods as possible with the aim of increasing the resilience and long-term viability of each local capercaillie metapopulation. To stabilise and increase the population, efforts need to be made to improve breeding success and survival in more forests.  Conservation action for capercaillie needs to be carried out not only in SPAs but also in adjacent forests and those linking the SPAs.  

Outwith the SPAs, much capercaillie habitat comprises coniferous plantations that provide valuable habitat for adults outwith the breeding season.  Breeding success in most commercial woods is generally low, however, probably due to a lack of good quality brood habitat and a high density of predators.  If they were managed to improve capercaillie productivity and survival e.g. by creating areas of blaeberry, removing fences and controlling predators, they could contribute significantly to the viability of a given metapopulation. 

 Key points for capercaillie metapopulation conservation: 

· SPAs are not big enough to support viable capercaillie populations and should not be managed in isolation.

· Management needs to be at the landscape level.

· Short term: implement predator control and remove fences in as many forests as possible.

· Longer term: improve habitat quality and extent.  Create linkages between woodlands.

MANAGEMENT PROPOSALS FOR LEK SITES

Woodland structure for leks

Males display collectively at traditional sites (leks) where the females are mated.  The lek of each male is the innermost small portion of a wedge-like home range extending outwards - the piece of cake model (Fig. 1).  The stances, where the males display most frequently, are about 100 m apart, so the lek is often spread over several hectares.
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Fig. 1. The piece of cake model for a group of lekking male capercaillie.  The home ranges of the males radiate out from the lek at the centre.  The lek range is up to 300 ha.  When the old forest is logged, as in lower diagram, the number of males declines, but the lek range remains the same.  (Figure reproduced with kind permission of Svente Hjorth.)

Lek sites are often characterised by slow ecological change of vegetation.  There is a preference for elevated areas in forests, with trees that are older than 60-70 years, where the under-story is open and visibility is more than 30 m.  

Although lek disturbance is undesirable, moderate logging in leks is possible, as long as tree densities of over 500 per ha and clear cuts less than 50 m in diameter are left.  However, at Abernethy Forest, capercaillie accept stands with much lower stem densities (140 trees per ha) indicating that tree density per se is not an over-riding factor in lek site selection.  

It is very difficult to assess the effect of disturbance at leks, other than the gross ones such as felling the trees.  However, given there importance to the social system of capercaillie, and the relatively small area involved (about 10 ha), it would be prudent to fully protect the habitat within the lek area.

The capercaillie social system centres on the lek.  As the lek is readily identifiable and traditional, it allows one to target specific habitat recommendations to a particular social group which can be though of as a unit.  In this respect, they are similar to sea-bird colonies though have different functions.

Leks are approximately 2 km apart so the lek range is typically about 300 ha.  The number of leks and males in an area of woodland depends on the sizes of patches of old forest.  In one study, the smallest forest patch with a lek was 48 ha and the number of leks increased with one lek added for each 250 – 300 ha increase in patch size.  Therefore, large clear fells (over 20 ha) and heavy thinning (leaving less than 300 - 400 stems per ha) reduces the number of males at leks (Fig. 1).  When old forest becomes fragmented through logging, adult male capercaillie, which prefer old pine-dominated forests close to their leks, have larger home ranges and stay further from their leks compared with males in less fragmented forest.

Therefore, management of a lek range requires one to maintain old forest.  However, if lek range lies within commercial woodland, one needs to have a system that minimises the loss of old woodland within the ranges of individual males.  Increasing the rotation length as much as possible would be advantageous, as would a careful felling design.  One way would be to have very small coups (about 1 ha), cut at random throughout the lek range.  If the rotation length were 100 years, three hectares would be cut each year.  

Alternatively, if large clear-fells were the only possibility, one should cut around the lek range, so that the losses were not localised.  An example of this is shown in Fig. 2.  Here, area 1 of the 270 ha lek range in the old forest is clear-felled at time one.  At 10-year intervals, blocks of 30 ha are cut in the sequence shown in Fig. 2, and then as an on-going cycle.  Assuming that capercaillie only use woodland over 50 years old, the lek range would reach a stage where 44% of the wood was suitable for capercaillie and these stands would be evenly distributed around the range.  By cutting in this way, the number of males associated with this range would be halved, but then should remain stable as the range is managed in a sustainable manner.  This example is to illustrate the principle and one would need to adapt it for each lek range, depending on the layout of tracks etc.
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Fig. 2. The silvicultural management cycle for a lek range, showing the sequence in which blocks should be thinned and harvested to minimise the losses of old forest to individual ranges of male capercaillie. The lekking area in the centre is left uncut.
Timing of operations

Forestry operations can disrupt leks.  Forest operations should be kept 1km away from lek centres during March – May inclusive.

This section has dealt primarily with conservation of lek ranges and hence the adult males.  However, the males seem to be more sensitive to forestry operations than females and broods.  Therefore, if the management was satisfactory for the males, it will also be satisfactory for the less demanding females and broods.

Key points for managing leks:

· Carry out minimal woodland management within the 10 ha of woodland around leks.  

· Maximise the amount of old woodland within the lek range (c.300 ha).  In plantations, extend the cut rotation to at least 90 years and cut around the lek either in small coups (1 ha) or in a way that minimises the loss of old woodland for each male.

· Minimise disturbance at lek sites.

For further information, contact Kenny Kortland, Capercaillie BAP Group Project Officer (01463 715000).

Kenny.Kortland@rspb.org.uk
