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The Iberian lynx, a threatened spécies 

The Iberian lynx (Lynx pardinus) is an endemic species of the Iberian Península 
under serious threat ofextinction. In fact, it is considered the most threatened feline 
in the World due to its reduced population, the very fragmented distribution of sub-
populations and their rapid decline over the last century. Unfortunately, this ten-
dency continúes at the present and, if not reversed, it could lead to the extinction of 
the species within a few decades. 

In the last 50 years, the spatial distribution of the lynx has diminished drastically, 
disappearing from the last localities in the north of the Iberian Península where it 
bred one century ago, and becomíng very scarce or absent in south.ern locations 
where it was very abundant in the past. Gíven this, the last estimations indícate that 
the total population of the species could be approximately 600-700 individuáis. 
Since the population estímate of 1990 was of approximately 1,000-1,200, it scems 
clear that the evoJution of the species in the last years is especíally worrying. 
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last decade due to the spread of the viral haemorrhagic disease that has driven them 
to a critícal situation, or to disappearance from many áreas of the Península. 

Since the economic profitability of the game properties is closely related with 
a management directed to the cynegetic exploitation, an increase in the activity is 
very widespread. The basic pressure undergone on hunting properties is through the 
escalation strategy which favours an increase of the densities of the large game spe-
cies, and the complete ceasing of other activities (tree pruning, charcoal production, 
marginal cultivation...) whose direct monetary benefits do not cover their manpower 
costs. The tendency to overstock with large herbivores is reinforced by the hunting 
practices that tie the profitability more to the number of shot pieces than to the 
quality of the obtained trophies. Other negative effects for the lynx of the increased 
cynegetic pressure are related with the predator control, the increase in the number 
of hunt days and of the number of participants in them, and the clearing of scrubs 
for tracks, fire-breaking strips and shooting places. 

Habitáis and lynx, reasons for a population decline 

The Iberian lynx has very specific habitat requirements, always appearing in asso-
ciation with áreas of high cover of Mediterranean scrubs, in well preserved conditi-
ons, and with little human impact. Among locations dominated by dense scrubs, the 
species reaches its highest densities in those áreas with vegetation in patches, where 
forest áreas or scrubs are intermingled with small open áreas, so that the boundaries 
between both are abundant. In these situations the densest populations of its main 
prey, the rabbit, are found. However, the lynx hides for reproduction in the most 
rugged and unreachable áreas, occupying creeks and dense scrubs for resting and 

breeding. 
The landuses are thus decisive for the distribution of the Iberian lynx. The habi

tat destruction was the main regression factor for the species over past decades, 
together with mortality due to hunting and predator control practices (Figure 1). At 
present, two more threats have added: the shortage of rabbits due to myxomatosis 
and the haemorrhagic-viric epidemic disease, and the mortality of lynx on roads. 

In former times, the agricultural practices and traditional grazing of hilly áreas in 
the Iberian Península maintained a great landuse patchiness that favoured the lynx, 
Under these conditions, the Iberian lynx enjoyed the combination of good áreas of 
dense vegetation to rest as well as hunting áreas very abundant in rabbits. As agricul
tural intensification developed over the last decades in the rural áreas it has transfor-
med large áreas into irrigable fields and it has reduced the diversity of the landscape, 
This has gravely affected the species, not so much in a direct way as through the 
decrease oí the most favorable sites for rabbits. On the other hand, the progressive 
abandonment of rural activities, and their change toward uses less dependent on 
manpower, like game hunting, has lead to the substitution of many crops and pastu
res by scrubs with very low rabbit densities. In the same way, forest plantations have 
eliminated large expanses of Mediterranean scrub and forests inhabited by the lynx, 
reducing and fragmentating its populations. 

Game estates and the lynx 

The current populations of lynx are located in those less altered áreas of the 
mountains in the Southwest of the Iberian Península, most of which are devoted to 
game hunting. As a consequence, the role of the game properties is even greater 
for the conservation of the lynx than that of the Nature Protection Áreas where it 
occurs, as the Doftana National Park. 

The dependence of the lynx on hunting áreas would not be a problem if the 
landuse, in these áreas and their hunting exploitation had not changed to those of 
the past. However, on these estates there is a tendency to raonopolize the territory 
for game use, leading to a dual tendency to the increase of cynegetic use and the 
abandonment of other activities. Also, the rabbit populations have suffered over the 

The diet of the Iberian lynx and its interactions with game species 

The Iberian lynx is a mid-sized predator specialyzed in the capture of vertebrates 
(figure 2). Its diet is mainly composed of mammals (80-85%) and secondarily birds 
(15-20%), although other preys like reptiles, fish and insects are occasionally taken. 

The basic prey of the lynx is the rabbit which always represents more than 80% 
of the consumed biomass. This basic diet is supplemented with other vertebrates, 
especially small mammals, hares, partridges and diverse birds, mainly when the 
rabbit populations are scarcer. Although the consumption of ungulates, ducks and 
geese has been stated in Doñana, these prey never appear in the diet of the lynx in 
Central Spain, or if so only very sporadicaly. 

On the other hand, the lynx kills or maintains agonistic interactions with other 
predators of smaller size such as the Egyptian mongoose, the fox, the otter, and 
feral cats and dogs. Some studies have shown the control effect that the lynx has 
over the populations of some of these mid-size predators, for example the Egyptian 
mongoose, and the existence of aggressive interactions between the lynx and other 
predators. This way, there are references to the killing of red foxes by this species. 

From these facts an interesting consequence can be derived: the presence of the 
lynx can have a positive effect on the populations of small game species, such as the 
rabbit and the partridge, since each lynx can displace from his territory a series of 
other carnivores that on the whole would consume more preys than the lynx itself. 
Therefore, the conservation of this top-predator can be an effective measure to fight 
the opportunistic predators with a negligible effect on small game species, whilst not 
being a threat to large game species. 
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What may be done? 

In spite of the pessimistic view that could be derived from the exposed problem, 
it is possible to carry out a management of the game áreas that can favor the lynx 
populations whilst hardly affecting their hunting exploitation, or even favoring it 
in many ways. Necessary action is rooted on three main ideas: (i) the increase of 
the landscape heterogeneity and the reinforcement of the rabbit populations in an 
attempt to increasing the potential habitat and the quantity of prey for the lynx, (ii) 
to minimize the disturbances and the mortality of the species related to hunting acti-
vities, and (iii) as an indirect measure, the creation of a "lynx label" enabling reward 
to the estafes which maintain lynx populations. 

The improvements oí habitats for the rabbit 

The most immediate management measure of habitats to favor the rabbit popu
lations is the establishment of open plant communities sparsed within the scrubs 
(figure 3). These herbaceous communities have a larger quantity of food, which 
allows the maintenance of denser and more productive rabbit populations. This grass 
would be also consumed by deer, a fact that can reduce the intake of browse and limit 
the damage by large herbivores to shrubs and trees. 

A dedication of 15-20% of the surface of the game site to pastures and crops is 
enough to assure appropriate rabbit populations for the lynx, as well as abundant 
food for the game species. In this way, it is important that the pastures and crops are 
in áreas with a reduced leve! of human interference (for example relatively far from 
farms, main tracks and roads) and distributed across different áreas of the property. 

From the point of view of rabbits, the contact áreas between pastures or crops 
with scrubs are the most favored habitats, since the rabbits do not dig their warrens 
into the plowed áreas, and they hardly penétrate into cropland to feed beyond some 
tens of meters. Thus, it is advisable to establish sown áreas and pastures in patches 
of small sizé, narrow, and very intermingled with the scrub áreas. It would be desi-
rable that no point of the open áreas was more than 100 m away from the closest 
scrub áreas, and that the limits of the fields adapted to the profile of the landscape 
forming lobes that increase the longitude of the ecotone between the crop (or pas
ture) and the scrub. 

It is also advisable to leave small unploughed scrub áreas dispersed in the fields, 
or under the extant trees, and the fragments of higrophilous scrub in valley bottoms 
or those by streams should never be cleared. 

Existing experience suggests the convenience of using a mî i of natural pastures, 
shifting crops, fallows and permanent grasslands to achieve the presence of good-
quality food for the animáis through the annual cycle. The natural pastures of highest 
interest are those of perennial species of more humid áreas, and those dominated 
by Poa bubosa and TrifoUum subterraneum in dry áreas, it being possible to carry 
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out sowing or improvement of these. The cropping, due to the poverty of soils, 
should be be foUowed by two- or three-year fallow, leaving 66-75% of the land fallow 
annually. The recommended crops in thesé áreas are rye, for its green use at the end 
of the winter, and the mixture of barley-oat in better soils, for its use as grain and 
stubble in the summer. 

In order to favor rabbits and the lynx, it is necessary to assure that all fences used 
to protect the crops from the entrance of the big herbivores are permeable to the 
smaller species. The dedication of the áreas sown to the feeding of deer in certain 
seasons oí the year requires the maintenance of fencing during part of the year, but 
the low parts of fences can be left free or a wire net with a large-sized grid may be 
used to allow the crossing of other species. 

Crops and pastures should be distributed within the property, in order to facilitate 
a more homogeneous use of them, and to occupy the áreas of better soil quality. 
The mid and lower portions of valleys of large enough dimensión are the best can-
didates to be occupied by crops and pastures, as much for their topography as for 
the soil quality. If posible, the áreas that were historically plowed should always be 
used, since they will be large enough in most of the cases to cover the objectives of 
desired the open área. 

Should the surfaces dedicated to crops and pastures be covered with scrubs, it 
will be necessary to clear brush in a way that minimizes the environmental impact 
of the operations. In this way, áreas covered by late successional scrubs should 
never be cleared, the same as those which could affect species (for example nesting 
áreas of black vulture, black stork or Iberian imperial eagle), being always desirable 
to dedícate to crops and pastures those áreas covered hy Cistus or thyme scrubs. 
During the clearing works, the isolated trees and late-successional shrubs should be 
respected, and it is advisable to leave uncleared the áreas under tree crowns. Neither 
margins of streams ñor the plant communities characteristicof them should be cle
ared, and a fringe of vegetation of at least 10 m to each side of the riverbed should 
be conserved. 

Shrub clearance should be carried out during a season that minimizes the affect to 
the breeding of the lynx and of other species of great conservation valué that inhabit 
these áreas. Given their breeding dates, it is recommended that clearing takes place 
at the end of autumn and the beginning of winter. 

Increase of the tree and scrub cover 

Although the existence of open áreas is positive for the rabbit, the lynx is an 
elusive species and it depends on áreas with a dense cover of trees and bushes. Thus, 
in the game estafes with less than 60% of scrub cover it is advisable to carry out tree 
and shrub plantatings. 

The plantations in the áreas occupied by lynx populations and their surroundings 
should be guided to enlarge the áreas already covered with woody vegetation, espe-
cially the patches of late successional scrubs and the riparian formations. The planta
tions should always be focused to the evolution of plant communities toward denser 
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formations and to a more important presence of species corresponding to the late 
successional plant communities. Under no circumstances should scrub be cleared to 
carry out the plantations, and neither should the individual trees ñor the big shrubs 
be eliminated during the preparatory works. In the áreas covered by low scrubs of 
pioneer species (lavender, thyme, cistaceae), the plantations should be carried out by 
means of the introduction or favoring of the species of interest without altering the 
original plant formation more than strictly necessaiy. 

In the selection of species for planting, approaches based on the ecological ' 
succession should be foUowed, the use of several species being convenient and the ' 
simultaneous inclusión of tree and shrub species. The techniques to be used will 
always be chosen in order to minimize the effects and risks to the habitat, and more 
with the aim of helping the evolution of vegetation than the artificial substitution of 
an existing plant. community by a new one. 

Substitution of eucalyptustree plantations 

A special case of habitat improvement for the lynx is the substitution of Eucaiiptus 
plantations for tree and shrub formations like those described previoüsly. Eucalyptus 
forms very negative vegetative cover for the lynx due to its combination of low shrub 
cover and mínimum grass production, that leads to the practical absence of either 
refuge or prey habitat. For the substitution of these plantations, the guides would be 
the same as those given above, with the addition of actions for the elimination of the 
eucalyptus trees. These actions can have negative effects on soils, flora and fauna, 
measures to be taken should be evaluated to determine their suitability. 

Generation of corridors 

Due to the serious fragmentation problems of the lynx populations, it would be 
desirable to genérate a net of corridors that links the áreas occupied by the species. 
To establish this network it would be necessary to carry out actions of forest plan-
tation as those previoüsly mentioned, with special attention to the protection and 
expansión of the riverside formations. 

The regional design of the corridors should be based on the attainment of a 
double objective: the existence of good habitat patches for the lynx separated by 

• distances of only a few kilometers, and an appropriate continuity of the riparian 
formations. In this last case, the distances among river tracts with tree cover should 
be less than a kilometer. 
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Direct measures for rabbit populations 

On some occasions, it may happen that available habitat for the rabbit exists but 
the species is absent, or that its populations are too small to allow an effective coloni-
zation of the whole potential terrifory. In these situations, it may be advisable to make 
introductíons or population reinforcements of the lagomorph. However, most rabbit 
introductions fail if they are not carried out following rigorous technical prescriptions, 
as most introduced animáis die during the first days following their liberation. 

For these reasons, basic protocols have been developed on how to carry out 
rabbit introductions to assure a high percentage of integration from the individuáis 
to the habitat where they are liberated. Besides, it is also important to minimize the 
risks (diseases, genetic load) inherent to any vertébrate introduction or translocation. 
Thus, the área should be selected, for the existence of appropriate conditions for 
the establishment of the rabbit, and it is adwsable to carry out parallel measures to 
increase the survival probabilities of the animáis introduced. 

The rabbits inhabit áreas preferably with deep and loóse soils ease to dig, avoiding 
locations with a tendency to waterlogging, They also depend on the existence of 
enough herbaceous food and hiding places to take refuge from predators. Where there 
are not enough burrows or loóse soil for breeding, the installation of artificial burrows 
or the building of stone piles may be advisable as was traditíonally undertaken. In any 
event, it may be posiüve to protect the natural burrows with branches of bushes, and 
to carry out a disinfecüon of empty burrows prior to the introduction of rabbits. 

The temporary fencing of a small parcel around the burrow for liberated the 
animáis allows them a period of acclimatization to their new territory with a low pre-
dation risk. Once the animáis are used to the immediate environment of their new 
refuge, and they have recovered their physical condition after their capture and the 
transportation, their probabilities of survival increase considerably. 

The origin and handling given to rabbits to be introduced are key factors for suc-
cess. The rabbits must always be of wild (and controlled) origin, from populations in 
proximity to the área of reléase. Also, the time elapsed from the capture until libera
tion has to be minimumized. Before their transport they must be de-parasitized and 
marked, so that they can be later on recognized in the field. Also, the conditions of 
transport (container type, asepsia, density of animáis, ventílatíon) should assure the 
minimum stress to animáis, since this is a key factor in the very low survival rates of 
translocated animáis. 

; It is recommended that the introduction is carried out in groups of 5-8 individuáis 
i with a sex and age structure similar to the one in natural populations (for example 
I a male and two mature females, and two juveniles). To assure the success of popu-
\ lation introductíons it is considered more appropriate to carry out a series of them 

throughout the season rather than a single major rabbit liberation, in order to be 
more careful and to reduce the periods of retention of rabbits. At the moment of 
liberation, the rabbits should be vaccinated against the myxomatosis and the viral 
haemorragic disease. 

Lastly, it is very advisable to carry out a plan to monitor the rabbits following their 
liberation, so the effectiveness of the measure could be monitored. 
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Changes in game management 

Most risks faced by the Iberian lynx linked to game management are related to 
non-compliance with the law. The management measures proposed for these are 
therefore simple and they are based on two performance unes, the obligation to 
observe the law, and a special care from hunters and guards. 

In the first place, the estáte fences should allow, by law, the movement of the 
non cynegetic fauna across them. Thus, establishing this as the norm would be a first 
step. To be effective it is necessary that the cynegetic fencing has grids of at least 
15x30 cm or 20x30 cm, requiring the subsitution of oíd fences thst do not fulfill this 
requirement. In the same way, the electrified fences and those with barbs or sharp 
defenses should be removed. 

Also, game estafes should not have herbivore populations with densities higher 
than those allowing the maintenance of vegetation over the long-term. Thus, and due 
to the difficulty of estimating populations of the animáis accurately, a control of the 
state of the vegetation based on the analysis of the damages generated by the herbi-
vores to the most sensitive plant species should be undertaken on the game estates. 

On the other hand, the control of canids (feral dogs and red foxes) in áreas inha-
bited by the Iberian lynx is an extremely delicate activity, since there is no method 
guarantees avoiding the loss of some individuáis of protected species. In this sense, 
it is necessary to keep in mind the strict prohibition by the European Union through 
the Regulation EEC 3253/91 of the use of jaw traps; the non'-selectivity of snares 
that may capture a lynx with the same probability as a dog or a fox; and the risks 
associated with other systems of predator control liké box traps or direct shooting. 

Thus, predator control in áreas with Iberian lynx should either: (i) be prohibited in 
any generalized application, (ii) be strictly iimited to heavily (human) populated áreas 
(surroundings of landfills or villages),(iii) be controlled by means of professionals for 
predator control under direct control of the administration, with an ethical training 
background and professional competance. 

Hunting practices, in principie, should not be a serious problem for the lynx, 
given their status of strictly protected species. Nevertheless, all hunting carried out 
in an área with lynx entails certain risk of shoting down some individual, and the 
combing of the forest by dogs bears a risk of capture of the animal by dogs. The first 
problem can only be tackled by means of extreme care by hunters, and the second 
by the substitution in the hunting practices dependent on the combing of the estáte 
by means of dogs for others (pursuings and waits) in which dogs are not used. 

Therefore, in the hunting estates included in the área of lynx distribution all hun
ters should be warned about the possibility of meeting a lynx, and the strictly pro
tected nature of the species, and of the preventive measures to tal e (basically not to 
shot at animáis not clearly identified). Besides, control methods should be.established 
•by the administration to assure the strict execution of these measures. 

Also, it would be desirable to encourage the hunting of deer by pursuit in the 
properties where lynx occur. This change would have a double effect on the lynx and 
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its habitat. On the one hand, with this hunting practice the probability of unwittingly 
shooting any animal is avoided to the extent that the shoot is carried out in the 
presence of a guard from the property with the hunter. On the other hand, hunt by 
pursuit selects individuáis of high quality, promoting the maintenance of much lower 
densities of deer in properties. 

The summer hunting of rabbits, where it is still allowed, should be prohibited or 
it should be Iimited to situations where the density of rabbits in the property makes 
it advisable. Moreover, this fact should always be under the technical control of the 
administration. Having Iimited the summer hunting to the situations in which it is 
justifiable, the banning of the use of jaw traps should be enough to elimínate the 
greater risk of this practice for lynx populations. The substitution by the gun hunting 
would transfer the problem to sphere of the hunters' ethic toward the conservation 
of the lynx. The elimination of the summer hunting would assure a higher density 
of rabbits for the lynx during periods of great food demand, at the same time that it 
would make unnecessary the complex administrative control of the actual density of 
rabbits in the estates for the concession of permits. 

Lastly, the opening of tracks, shooting lines and firebreakers represent a direct 
and indirect risk for the lynx, and these measures should also be carried out in order 
to minimize their negative effects. In general, the realization of any of these activities 
in áreas with Iberian lynx should be Iimited to the mínimum, and always be carried 
out under the corresponding technical and administrative control. 

The iynx label" 

Under the denomination of "lynx label" fall a series of actions that could be estab-
lished for the game estates in which the species survives, which would in some way 
repay economically in the properties in exchange for the maintenance of a formal 
commitment for the conservation of the lynx. In general, one could consider cont-
racts for the hunting properties which include the main management steps focussing 
on the conservation of the Iberian lynx, and the giving in exchange the lynx label. 

The complexity of the measures required and the conditions characteristic of 
each estáte demand that the commitments imposed by the label lynx for a property 
to be integrated into the officiat Hunting Technical Plan of the game estáte. Also, it 
should develop towards a desirable combined or coordinated cynegetic management 
of neighbouring properties that would allow in the'mid term the elimination of the 
cynegetic fences. 

The voluntary nature which should be given to the commitments of the program, 
requires that compensation should arise for the game estates from its application. 
Thus, the obtained compensations can have two main forms; óne direct in a subsidy 
form, and other indirect related with the increment of the valué of the products offe-
red under the denomination lynx label (hunting and game products). 

In the short term, the most likely source of any subsidy for the lynx label would 
be in the specific programs for the conservation of the species, or others that can 
estabüsh the Autonomous Regions where the Iberian lynx survives. These experien-
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ees should in the mid-term genérate more general programs, of a national type that 
could be co-financed by the European Union. 

Lastly, the existence of the lynx label can genérate an added valué through a 
better price for products marketed under its ñame. These products are basically 
those obtained directiy from the cynegetic activity. the hunted animáis themselves, 
and the products derived from them. The idea is that, on the one hand, the hunters 
may be willing to pay a higher price to hunt in áreas where conservation measures 
allow for the survival of species such as the lynx. On the other hand, the lynx label 
can be an extra attraction to sell the derived products of the hunt in stores devoted 
to "delicatessen" and "exclusive products". 
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